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HBV Infeksiyonunun Seyri
Akut hepatit B infeksiyonu
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HBV Patogenezi

?

¢ Karaciger hasar1 konak immiin yaniti aracihi
+ Bilinmeyen ¢ok fazla

+ Hiicre kultiirii ve kiictik hayvan modeller1 kisith

h



HBYV Yasam Dongusii

rcDNA rcDNA cccDNA

Zhang et al. FEBS Letters 590 (2016) 1915-1926



HBYV infeksiyonlarinin seyri ve patogenezi viriis-immiin
sistem arasindaki karmasik 1liski 1le belirlenir.

Hepetitis B virus
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Chronic HBY infection

d by the activation of various cellular innate immune sensors. During chronic hepatitis B (HBV)

inst HBV-infected hepatocytes. Tol-like receptor (TLR)-7 & mainly expressed in myeloid {mDCs)

and plasmacytoid (pDCs) dendritic cells as well as B cells. its stmulation by agonists may restore a more vigorous immunity against chronic HBY

nfection. Indeed, TLR-7 activation may lead to (1) the secretion of antiviral cytokines, such as type | IFNs and expression of ISGs, such as IP-10,

0aS1, and ISG15, by dendritic cells andfor infected cells; (2) an intercellular cross-1alk and cross-activation through the secretion of pro-inflammatony

cytokines and chemokines to enhance natural killer (NK} and T-cell recruitment indispensable to shape a persistent adaptive immune response
against HBY infection. KC, Kupffer cells; LSEC, liver sinusoidal endothelial cells; mDC, myelcid dendritic cells; pDC, plasmacytoid dendritic cells.
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Karaciger bir immiinolojik organdir, patojenlere
kars1 1lk savunmada yer alir.




Viruslere Karsi Savunma
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| HBV’ye Karsi Immiin Yanit ‘

Dogal immiin Yanit Adaptif Immiin Yanit
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HBYV ve Dogal Immiin Yanit

Dogal immiin yanitin indiiklenmesi yetersiz




HBYV Yasam Dongiisii ve Olas1 Patojen Iliskili
Molekiiler Paternler

Other potential PAMPS :
- secreted HBsAg
- secreted HBeAg

Potential PAMPS - secreted non enveloped nucleocapsids
in particles: - - free viral nucleic acids HBeAg
- Dane particle
- glycoproteins .

- nucleocapsid
-rcDNA

© S e S © 00‘ .ﬂ

Translation
Traficking e PI-’.R N A

I o / 1
nconting (@D}~ ~ Jf.).‘m” il 4 HBeAg -
atnuclear b e Wil g Envelope proteins

Transportto | S e Encapsidation
pores / cytoplasm < 0 >
. \ synthesis of \

Conyers“)n l PreC/pgRNA s | ‘ (=) strand by @ Budding from ER-

of rcDNA g::g; derived membranes
into cccDNA X

m ( & 3 synthesis of\
ranscription (+) strand \ ==

\ cceDNA Potentialintracellular
\ cccDNA PAMPS :

won ya \_/ - nucleocapsid

- IDNA
~ Nlﬂel-'_s__ = @ Recycling of capsid iral ;;']:a i dd
Cytoplasm - vira (ss and ds)

- viral proteins

Hepatocyte

Ait-goughoulte ,Viruses 2010, 2, 1394-1410



HBV-Dogal Immiin Yanit
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HBYV dogal immiin yanittan gizlenir
Replikasyon stratejisiyle ilgili
Kopyalanmasi i¢in olan kaliplar hiicre nukleusu i¢inde

Transkripsiyonu i¢in gerekli mRNA’lar normal hiicre yapilarina benzer

HBYV genomunu viral kapsid i¢inde stoplazmada tecrit eder.
HBYV konak sensorlerini inhibe eder

TLR-aracil1 yaniti

HBeA(g, TLR-2 ekspresyonunu azaltir
NK hiicrelerinin sitotoksisitesi azalmistir

Yeterli IFN ve bazi sitokin yanit1 olmaz, ISG indiiklenmez.IL-10 yanit1 var.

Immiinklirens doneminde NK ile indiiklenen (TNF)-iliskili- apopitoz-indiikleyen
ligand (TRAIL) aracili hepatosit 6limii

Monositler: destriktif sitokin salinmi ve TH17 indiiklenmesi

Ait-goughoulte ,Viruses 2010, 2, 1394-1410
You CR et al. World J Gastroenterol 2014; 20(37): 13293-305



Akut Hepatit Viriis Infeksiyonlarinda Zaman
Miskili Sevir

a Self-limited acute HAV infection
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Akut Hepatit B

Dogal iyilesmede NK, NKT hiicreler, virtise 6zgii CD4+ T
hiicreleri ve sitotoksik CD8+ T (CTL) lenfositler

e NK, NKT hiicreleri IFN-o/f3 tiretimi 1le
e CD4+ T hiicreleri
Anti-HBs Ak tiretimi
HBYV epitoplarina taniyan sitotoksik CTL yanitinin

gelismesi
» CD4+ve CTL HBV replikasyon kontrolu (daha
cok sitokinler aracil)
* Treg hiicreler efektor hiicrelerden sitokin

uretiminin kontrolu ccc DNA



Akut Hepatit B; Tipik Seroloji

Immiin aktif faz
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Fulminant Hepatit

Table 1. Potential Variations of the HBV Genome Associated With Fulminant Outcome and Their Effects 2

ORF HBV nt or aa Variation Effect
C
BCRPC Tr753C/AIG, T1754CG decreased HBeAg production , enhanced replication
A762T + GI764A HNF1 binding site formation, decreased HBeAg production
. . . enhanced replication
LX) LX)
Viriise kars1 masif immiin Gt g e rmao, enancedeplccon
C1766T + TI768A enhanced replication
1ibp insertion: 1775 - 1776 HNF1 binding site formation, enhanced replication
yanlt Tig25C + Aaz7C may affect the HBV life cycle
G1896A + G1899A abolished HBeAg expression, enhanced replication
I I B ‘ 7 V a antl arl G18624 decreased HBeAg production enhanced replication
I , Core T1961CJA|G C1962D Tcell epitope alteration
A2339G Tcell epitope alteration, enhanced replication
X x127T, xK130M xV13il, xF132y “hotspot” mutations may enhance or disrupt the replication
5
Pre-51/Pre-52 Pre-S insertion, deletion or missense defective Pre-S proteins, T and B cell epitopes alteration, imbalance
mutations of S protein synthesis and intracellular retention, cytotoxicity
HBsAg Immune escape mutations sMi25T, sT127P, vaccine and HBIG therapy failure, reduced virion secretion,
sG145R enhanced replication
P RT mutations pR/Wi530Q, pL180M + pM204V restored HBV replication, LAM resistance

3 Abbreviations: ORF, Open Reading Frame; nt, nucleotide; aa, amino acid; KT, Reverse Transcriptase; LAM, Lamivadine.

Hepat Mon. 2015;15(6 ):e20477




Kronik Hepatit B Infeksivonunun Evreleri

immiin toleran [Immiin klirens | |Diisiik replikatif |Reaktivasyon

HBeAg + . HBeAg-/anti-HBe +
B >10* kopya/mL

HBV-DNA <10*kopya/mL /\/\/
10°-10'° kopya/mL \
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Lai CL, et al. Lancet2003:362:2089-2094. .



Viral Persistans
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Yasa gore HBV Infeksiyonu Sonuclari
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tolerejenik etkisi " 100

-HBeAg, HBCAg arasinda T hiicre

seviyesinde capraz etki ominant |
HBCcAg spesifik CD4+T k eriskin &8

hiicrelerin delesyonu eksiyonlari

HBcAg’e inefektif CTL
/

%25-%30 — /

<%5ﬁ

" 60
aniti

40 A - 40

(%) uoAisyajui y1ewordwas

20 1 Kronik infeksiyon
= Semptomatik
infeksiyon

- 20

1 L] O
Dogum 1-6 Ay 7-12 Ay 1-4 YasBiiyiik ¢cocuk ve eriskinler

Milich DR, et al. Eur J Immunol. 1995;25:1663-1672
Stanford Asian Liver Center. 2007 physician’s guide to hepatitis B: a silent killer.



Viral Persistans

&
¢ Viriis mokiiliim miktari
¢ Immiin yorulma
¢ Dogal immiin yanitta yetersizlik-kacis
¢ Kazanilmis immiin yanitta yetersizlik

+ Kazanilmis yanmitin gecikmesi, viriis yayilimi, yetersiz
ve dar CD4+ ve CTL yanit1

Immiin klirensi saglayamayan ama Karaciger hasarina
yol acan yanit




HBYV Antijenlerinin Dendritik Hiicreler Tarafindan

HBY DNA HBcAg+ssRNA HBsAg HBeAg HBcAg
S @D - O O
a b c d S~
e = T Cannot be recognized by DCs

\ INF-w receptor NF-kB+p38 MAPK activation
1+
IRF-7 gene
I+

IRF-7 expression

HBV DNA DC’ler tarafindan TLRO reseptorleri araciligi ile taninir, o da
MAPK ve NF-kB, sinyal yolunu aktive eder; tip 1 IFN ve inflamatuar sitokin

salinimy 1le eanneclanir- DC Matiiracunnii ve kazanilmic immiin vanit indyjklenir.
HBCAC Kronik hepatit B’de T ve B hiicre yanitinin

" zayifligindan DC’ler sorumlu tutuluyor
o Fonksiyon bozuklugu var
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HBc/HBeAg ;DC’ler tarafindan taninmaz.



T Hiicre Aracili HBV Klirensi
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Akut infeksiyonda bir¢ok epitopa giiclii ve kalic1 yanit
Kronik infeksiyonda CTL yanit1 zay1f, fonksiyonlari
baskilanmis

Nonspesifik inflamatuar hiicrelerin toplanmasina yol
acar

Chisari FV, et al. Pathol Biol [Paris] ,2010; 58:258-266
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Viral Persistansta Diger Faktorler

Virusun genotipi (C, G)

Prekor veya kor-promoter varyantlarin varligi
HBX proteinin fazlaligi

HCV, HDV, HIV ile koenfeksiyonun olmasi
Alkol ve sigara kullanimi

Diabetes mellitus ve obezite

Konak genetik faktorleri
+ HLA allelleri



' Viral Persistansa Yol Acabilecek Potansiyel ‘
Immiin Regiilator Mekanizmalar

Inhibitdr ko-stimulatdr yolaklar J

[nhibitory receptors:
PD-1, CTLA4, Timd, LAGS, ee.

RegUIatér T hUCfEleri UiruTs.;e.EﬁnlaScm.g

Regulatory
cytokines:
Irrmune IL1 0, TGF-B, etc.
Bzcape
variants PUPPPIAT
o0 o0 [ ] [}
Regulator sitokinler e Q
antigens: Regulatory T cells:
HCW core, FoxP3+ Tregs, IL10+TH,

HE&Aq CO%+ Tregs, TGF B+ Th3

Viral immun kacis mutasyonlari

Tolerejen viral antijenler



Inhibitor Ko-stimiilator Yolaklar

Pozitif ve negatif immiin es uyaran sinyal mekanizmalari
arasindaki denge virus spesifik T hiicre yanitini etkiler

¢ Programlanmis hiicre 6liim reseptori-1(PD-1)

+ Akut hepatitlerde CDS8 hiicreleri ylizeyinde artisla beraber
CDS hiicre islevinde azalma, sonra PD-1 ekspresyonunda
azalma ve IL-7 reseptoriinde artis ve viral klirens

¢ Kronik hepatitlerde CD8 T hiicrelerde PD-1 artar,
fonksiyon bozuklugu ile birliktedir.

+ Periferal toleransi diizenler, infeksiy0z immiiniteyi
zayiflatir

+ Sitotoksik T lenfosit iliskili protein (CTLA4)

+ Yiizey reseptorl,, immiin yaniti geriletir



Immiin Regiilator T Hiicreleri ve Sitokinler

¢ CD25 +Treg hiicreleri
¢ CD&+ T hiicreler1 baskilar
+ KHB’de dolasimda ve karacigerde artar (HBSAQ ile korele)

+ HBV’ye bagli HCC’de, dolagimdaki Treg ile progresyon
arasinda iliski var.

¢ Sitokin profilinde Th1’den ThO’a kayma
o IL10/IL-10R
o TGF-



Viral Immiin Kacak Mutasyonlari

+ Akut infeksiyonlarda immiin kagak varyantlarin se¢imi

¢ S geninin “’a” determinantinda; antikor notralizasyonundan kacar
¢ Kronikte secici baski olmadigi i¢in daha az
¢ CDB&+ T hiicrelerinde epitop varyantlari nedeni ile tolerans
¢ CD8 T hiicreler tarafindan taninmaz

¢ CD8 T hiicrelerini aktivasyonunu antagonize edetr.



Viral Antijenler

Yenidoganda kroniklesme

¢ Immiin sistemin gelismemis olmasi

¢ HBYV antijenlerinin tolerans etkisi
+ HBeAg; plasentay1 gecer
+ HBeAg/HBc Ag T hiicrede capraz reaktif
¢ CD4+HBc spesifik T hiicre delesyonu

o T huicre aracili tolerans

HBeAg prekor mutant hastalarda kronik
aktif hepatit gelisimi de toleransin kalkmasi



miRNA’lar

¢ Bircok fizyolojik ve patolojik fonksiyonda yer alirlar
+ Immun yanit, timor genezisi
+ Virus-konak etkilesimi.

¢ HBV hiicresel miRNA ekspresyonunu modiile eder
+ Replikasyon potansiyelini arttirmak
¢ Dogal immiin yanitta kagmak
+ Viral persistans

¢ miRNA’larin bir kism1 HBV replikasyonunu dtizenler
¢ Bazi miRNA'lar immiin sistemi aktive eder



HBYV Biyolojisinde Yer Alan miRNA’lar

Liver Disease

602, 19a,19b , 150, 96, 18a, 34,
92a,199b, 244 | 29, 15a , 222,
132,192, 200, 17-5p,
92-a1, 23a, 23b, 148a, 181b, 214-
5p, 133a, 375, 125b

Polymorp ic!

. Therapeutics



Karaciger Disinda Viral Replikasyon

riferik kan lenfositlerinde HBV DNA tespit




' Kronik Hepatit B’de Karaciger Hasar ‘

Mekanizmalar I ?!“/i

Virusle 1liskili

Immun aracili

Konak genetigi
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Virus Aracihi Hasar

+ Persistan viriisler genelde sitopatik degildir.
¢ Bazi kosullarda sitopatik olabilirler

+ Immiin kontrol olmayinca

¢ Fibrozan kolestatik hepatit B
+ Yiksek HBV DNA duzey1

+ Inflamatuar yanit yok

o Agir karaciger hasari



Immiin Aracili Karacmer Hasarl

Killed Fas-L
,/ \G)ﬂ o kines
< E} —21- Chermokines T\ o
o Fe rT 3 Polymorphenuclear cells
HE-

CD8+ aracili karaciger hasarina katkida bulunanlar

¢ Kemokinler

+ Alevlenmelerde IL-81
NK, NKT, T/B hiicreleri,

+ TRAIL aracil1 apopitoz makrofaj, monosit,

¢ Notrofiller (MMP) dendritik hiicrelerin

R hositler karacigerde toplanmasi



Ozet

Hepatit V viriisii bazi1 kosullar disinda sitopatik degildir.

Hepatit B infeksiyonlarinin seyrini dogal ve kazanilmis immiin
yanit belirler

CD4+ T hiicreleri immiin yanit1 diizenler

CD8+ T hiicreleri karaciger hasar1 ve immiin Klirensten
sorumlu baslica hiicrelerdir.

Kronik hepatitte T hiicreleri fonksiyonlar: ¢okmiistiir
Inflamasyon karaciger hasarina katkida bulunur

Tiim bunlarin sonucunda ilerleyici fibroz ve karsinogenez
gelisir.



Acute hepatitis Chronic hepatitis Liver cirrhosis
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Figure 4 Pathogenesis of HBV-related liver dissase. Simplified schematic pressntation of key immunological factors that contribute to the pathogenesis
of acute and chronic liver disease. Asdescribed in Box 3, these findings are mostly based on observations made in transgenic mice that express
HBY surface antigen (HBsAg) or that replicate the complete HBY genome in their hepatocytes and were reconstituted with HBs-specific CD&+
T cells?01.103134-132 1 dendritic cell; HSC, hematopoietic stem cell; ICAM, intracellular ad hesion molecule; Mip macrophage; MMP, matrix
metalloproteinase; T, regulatory T czll; VO AM, vascular cell adhesion molecule.
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HBV’den Kurtulabilir misiniz?

-

¢ Immune control —not clearance
“Resolved HBV” a misnomer —still HBV DNA in liver



HBV’den Kurtulabilir misiniz?

v
¢ Immune control —not clearance {6}
“Resolved HBV” a misnomer — still HBV DNA in liver



HBV’den Kurtulabilir misiniz?

Immune control —not clearance ‘A.'
‘Resolved HBV” a misnomer —still HBV DNA in liver




Hepatit B Yeni Tedavi Yonelimi

NUCs
CRISPR/Cas9
RNAI
Entry inhibitors
Core/capsid inhibitors

Interfering
with the viral
life cycle
including
spread

Medscape

Modulation of

TLR7 agonists
DNA vaccines
PD-1/PDL-1 inhibitors

IFNa

immune
system

cccDNA
elimination

CRISPR/Cas9
Small molecules
LTBR agonists
TDP2 inhibition

Source: Liver Int
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