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Aile Cins Tir Konak

Hepadnaviridae Orthohepadnavirus Hepatit B virusu Vertebralilar

Avihepadnavirus Duck hepatit B virusu Vertebralilar

Parsiyel (eksik) ¢ift iplikli sirkiler DNA tasir
Genom 3200 nt (3.2 kb) buyikligiinde.
Revers transcriptase enzimi var.

4 ayrn ORF kodluyor (S, C, P ve X).




Table 2. Geographic distribution of HBV genotypes HBV genotiplerinde filogenetik agag; tim

and subtypes genom sekans uzunluguna gére (A - H).
Genotype  Subtype Geographic location
| HBV GENOTYPE A
i Al Sub-Saharan Africa HBV GENOTYPE B
T HBV GENOTYPE C
A2 Northern Europe HBY GENOTYPE F
A3 Western Africa HBV GENOTYPE H
- HBV GENOTYPE E
B2-B5 Taiwan, China, Indonesia, Vietnam, Y - HBV GENOTYPE G
T e
B6 Alaska, Northern Canada, Greenland Nucleotide Substitutions (x100)
C C1-C3  Taiwan, China, Japan, Korea, Southeast
Asia
C4 Australia
C5  Philippines, Vietham HBV, muhtemelen ~ 35 000
D D1-D5  Africa, Europe, Mediterranean basin, yil énce insanlarla birlikte
India Ulkemizde evrimeye basladt.
E Restricted to West Africa genotip D
F F1-F4  Central and South America predominant,
G France, Germany, United States D1ensik gc.)ru_len
_ subgenotiptir.
H Central America
I Laos, Vietnam
J Japan

Zakim and Boyer's Hepatology (6th Ed.) 2012, P 86-96. Allain J-P, et al,, Biologicals (2011); doi:10.1016/}.2011.09.014
Ma Y, efal. Virol J 2011, 8: 315.



HBV genotip/subgenotiplerinin kiresel dagilimi

HBV genotiplerinin
predominant oldugu
bélgelerde (6rn; Tiirkiye)
epidemiyolojik ve/veya klinik |
surveyans subgenotiplerile |
yapilabilir,




HBV partikiillerinin elektron
mikroskobik gorintisii.

(1) Dane partikiilii
(2) Flamentoz partikiil
(3) Sferik partikiil

Dane partikiili; “covalently closed
circular ” ccc DNA icerir.
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HBV replikasyonu
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Figure 5: Replication of hepatitis B virus genome and site of action of different antiviral drugs

Gish R, ef al. Lancet Infect Dis 2012;12:341-354




Mutasyon sikhigr: okaryot/virus kiyaslama

Subsitutsiyon/bolge/vil I\r/\eugﬁiggyno/r? ZEBZTJ/
Okaryot 10-5-107 0.01
Bakteriler ve ~7_10-9
DNA viruslar: 10710 0003
R.NA ve sSDNA 10-3-10-4 1
viruslan

Richman D. EASL HBV-HCYV resistance monothematic meeting. February 14-16, 2008. Paris, France.



Neden HBV'de varyantlar ve/veya
tarimsiler olusmaktadrr.

« Bir kronik HBV tasiyicisinda hergin 1012 virion tiretilip
atilmaktadir.

« Dolasimdaki HBV konsantrasyonu: 108 - 101 virion/ml'dir.

« Bayesian kestirimine gore HBY genomunda 1/10 000
nikleotidlik subsitutsiyon/bsige/yi) degisim olmaktadir.

« Bu yiiksek subsitutsiyon sikliginin anlami HBV
genomundaki her bir nikleotidin her giin
degisebilecegidir.

*quasispecies

Locarnini S, ef al. Clinics in Liver Diseases. 2010; 14(3):439-459



Viral varyantlar KC'de arsivilentr.

Viral quasispecies (tiiriimsiiler)
# Ana populasyon
£¥ £¥ Minor varyantiar
¢ Direncli varyantlar

OO0 OO

cccDNA varyantian

cccDNA:

e HBV'nin normal replikasyon
dongiisii ve iretimi

e Yeni virus iiretiminde kahp gorevi

e Direncli varyantlann arsivienmesi

Kan dolasimi

Zoulim F & Perillo R. J Hepatol. 2008;48:52-S19.



Hedeflenen HBV varyantiarnna uygun analiz

metodlarn secilmelidir.

Intermediate viral
populations, detected by
population sequencing (if
>5% of the quasispecies)

or by cloning and

sequencing

HBV varyantlannda
populasyon
biyikligi;
*major (>%10)
*intermediate (>%5)
*minor (<%1)
farklh analiz
metodlan gerektirir.

Chevaliez S, ef al. Gastroeneterology 2012;142(6):1303-1313

Major viral populations,
detected by population
sequencing

Minor viral populations,
detected by next-generation
sequencing techniques



HBYV genom organizasyonu ve ORF'lerin ¢akismas.

\
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Figure 2. Genome organization and transcripts of the human hepatitis B virus.

Kao JH. Korean J Intern Med 2011;26:255
HBV’nin genom organizasyonu www.HepatologyTextbook.com’dan adapte edilmistir.



HBV varyantlannin olusturdugu mutasyonlar farkh klinik sonuglar iretir.

Blyuk S proteini
promotor
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Kor

Pol

Kor promotor

En-1

Yetersiz viral toplanma

B ve T lenfosit
epitoplarinda degisiklik

HBeAg kaybi

T lenfosit epitoplarinda
degisiklik

Yetersiz replikasyon

Nukleoz(t)id
analoglarina direng
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Azalmis HBeAg sentezi
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Baumert TF, ef al. World J Gastroenterol 2007; 13(1): 82-90

Kolestatik fibrozis

Kagis mutasyonlarinin olusumu;
* Tani testlerinden,

* Asidan,

* HBIg'den

* Bagisik yanittan kagis.

HBeAg negatif siddetli hepatit

Kronik siddetli hepatit
Viral latensi ve kroniklesme

Tedavi basarisizligi

Siddetli hepatit,
ilag direncinin modulasyonu

HBeAg seronegatifligi
Kronik hepatit



HBsSAgQ kagis
mutasyonlari; .
tani testlerinden, Mutant HBsSAQ'yi yakalama
asidan, . . .
. cabalan gelisme gostermektedir.
bagisik yanittan
kagis....

Table 4. Mutant detection: comparison of ARCHITECT® HBEsAg prototype, ARCHITECT® HBsAg Qualitative, and PRISM®
HEsAg.

Abbott HEsAQ HEBEsAg ARCHITECT® HBsAQ ARCHITECT® HBEsAg PRISM® HBsAQ

recombinant mutant concentration prototype (positive, Clualitative (positive, (positive,

panel {(ng/mi) SICO=1) S5/CO = 1) S/CO = 1)

Wild type 0123 219 1.56 2.24

Q1294 0107 2.04 1.48 1.86

M133L 0.129 2.06 1.54 2.11

D144A 0.053 1.71 0.75 1.14

—% ~—E————

G146R 0.200 2.52 2.39 3.67

P142L + G145R 0214 258 2.80 b7

P1425 + G145R 0217 2.61 292 4.80

T123A 0.108 1.89 0.66 Mot detected |

—_— -

122NT (insertion) 1.143 3.75 4.48 Mot detected

_— ———

122RA (insertion) 0.500 2.64 2.65 Mot detected
————

MNegative control 0 0.21 0.19 027

Lou SC. J Clin Virol 2011,15(1):59-63



Ulkemizde kronik B hepatitli hastalarda saptanan tipik HBsAg kagis mutasyonlari.

Mutasyon kategorisi Mvutasyon paterni Kombine paternler

ST118A/R, sP120K/Q/T, sT123A,
HBIg ka¢ag mutasyon sC124G, sQ129R, sM133L, sY134N,
sD144E, sG145E/K/R

A kacas mutasvon sP120S, sT126l, SM133L, sS143L,
§1 Kagag mulasy sD144E, sG145R, sS193L

Hepatit B yanhs tam sP120S/T, sT123A, sT131l, sM133L,
mutasyonu SM133T, sS143L, sG145R

sY100C/S, sQ101H/R, sP105A/R,
SL109R, sl110L, sS114A/T,
sS117G/N, sG119I/R/V, sP120T,
sT123A/D/N, sP127T, sA128V,
SG130E/K/R, sT131N, sS132C/P,
SY134F, sT140I, sS143T, sD144E,
sG145R

Immun sistem kacag
mutasyon

Sayan M, et al. Jap J Infect Dis 2012; 65(6): 495-501.

e sST118R + sG145E/K/R

e s5143L+ sG145R

¢ sY100C + sS117G + sG119I/R/V + sP120K/Q/T +
sT123A/D/N

e SP105A + sY134F

e SP127T + sS143T

e SY100S + sP105R + sA128V + sG130E/K/R
e SY100C + sQ101H + sl110L

e ST131N + sT140l

e sS114A/T +sS132C



Anftiviral drug-associated potential vaccine-escape mutant:

ADAPVEM

HBsAg Mutation Selected by LMV/L-dT/ADV/ETV

12 LMV/L-dT
“‘ ”” mm ADV/TFV
Loop 1 of & e ETV

determlnant
1E1 L
g $@® 196 L/S/S
ISIStop
9 .
@ !

Oral antiviral
tedavilerle HBSAQ'yi
kodlayan bélgenin

tamamu ilgi alanimiza
girdi.

Loop 2 of ‘a’ determinant

AASLD 2008
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Antiviral drug-associated potential vaccine-escape hepatitis B virus mutants in
Turkish patients with chronic hepatitis B

M. Sayan®*, S.C. Akhan®

3 Clinical Laboratory, PCR Unit, Faculty of Medicine, University of Kocaeli, 41380 Izmit-Kocaeli, Turkey
b Department of Clinical Bacteriology and Infectious Diseases, Faculty of Medicine, University of Kocaeli, Kocaeli, Turkey

2007 — 2010 vyillarin1 kapsayan ve toplam 442 hastadan olusan ¢alisma
— 7 tip ADAPVEM motifi saptandi
— Saptanan ADAPVEM'ler lamivudin, telbivudin ve adefovir ile iliskili.
— ADAPVEM prevalansy, %10 (46/442)

_ Tedavi alanlarda; 24% (44/186)

_ Tedavi naiflerde; 0.7% (2/256)




Table 4. Antiviral drug-associated potential vaccine-escape
mutant (ADAPVEM) in the treatment naive hemodialysis

patients
Mutation Mutation Nucleos(t)ide Patient
characteristic pattern analogue no. (%)
ADAPVEM rtV173L/sE164D LAM 1 (1)
rtM204V/sI195M  LAM, LdT 4 (4.5)
rtM2041/sW196L LdT 1(1)
rtA181T/sW172L ADV, TDF 2 (2)
rtT184S/sL175F ETV 1 (1)
rtT184S/sL176V ETV 1(1)

Total 10 (10.6)

Abbreviations are in Table 3.

Sayan M., et al. Jap J Infect Dis 2012;65:495-501.



HBeAg negatif saptanan kronik hepatit B’li hastalar
HBV DNA negatif hale gelir mi?

Gen bilgesi Mutasyon Molekiiler sonuclan Klinik anlam

Pre-C Pre-C stop HBeAg kaybi HBeAg negatif siddetli hepatit

T lenfosit epitoplarnnda

K K o
of of degisiklik

Kronik siddetli hepatit

* Bu profildeki hastalar pre-kor/kor promotor mutasyonlarn tasiyabilir:
-En sik karsilasilan; 1764. A/T ve 1766. G/A mutasyonlandir.

« pre-C gen bolgesinin sonunda stop kodon olusur ve HBeAg prekiirsorii olan pre-C/C
flizyon proteini sentezlenemez.

« Bu hastalarda anti-HBe serokonversiyonu gelisse bile viral replikasyon siiregen bir halde
devam eder.

* Pre-kor stop kodon mutantlan sikliklq;
-Fulminan hepatit ve kronik aktif hepatit B'de gozlenmektedir.
-Asemptomartik tasiyicilar ve akut -kendiliginden sonlanan hepatitlerde de gozlenmistir,

Hepatology 2009. (www.HepatologyTextbook.com).
Baumert TF, et al. World J Gastroenterol 2007; 13(1): 82-90.
Kao JH. Korean J Intern Med 2011; 26: 255-261



Kronik hepatit B progresyonunda etkili olan
faktorler vardrr.

Table 1. Risk factors associated with disease progression in chronic hepatitis B patients

Viral factors Host factors Environmental factors

High viral load Advanced age Aflatoxin exposure

Genotype (HBV-C > HBV-B; HBV-D > HBV-A) Male gender Alcohol consumption

Basal core promoter mutation Genetic alterations Cigarette smoking

Pre-S deletion Family history of HCC Concurrent infection with hepatitis C or
Ethnicity (Asian > Caucasian) D virus or with HIV

Diabetes mellitus
Obesity
Metabolic syndrome

HBYV, hepatitis B virus; HCC, hepagocellular carcinoma; HIV, human immunodeficiency virus.

http://dx.doi.org/10.3904/kjim.2011.26.3.X55 HBV genotip http://www.kjim.or.kr
E ve Cdaha

enfeksiyozdir,
bu genotiplerle
kroniklesme ve KC
kanseri riski daha
fazladir.




Hepatit B'nin patogenezinde esas yikimi
konagin bagisiklik sistemi yaratir.

Fas ligand/Perforin

“ Cytopathic
L S —aw
%\{ Gl — =
IFN y
IFN a

e -

Non-cytopathic

Figure 1 Cytopathic and non-cytopathic T cell responses against HBV infection.

Baumert TF, ef al. World J Gastroenterol 2007; 13(1): 82-90



Kronik HBV'de anftiviral tedavi,

HCC'ye gidisi kolaylastirabilir mi?

Figure 1. Polymerase/surface gene overlap
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Warner N, Locarnini S. Antiviral Therapy 2009; 14:139-142.

pol geninde rtA181T
mutasyonu (LAM ve ADV
tedavisinde olusur);

S geninde sW172* (stop
kodon) mutasyonunu
ortaya ¢ikarr.

S proteini bolintr,
sekretuar defekt gelisir.
Hicrede stres ve hasar
baslar,



rfA181T / sSW172* mutantlarn hepatosit
icerisinde birikir.

HBV172* HBVwt + HBV172* mix

Anti = S immunohistokimyasal boyama (kahverengi)/hiicre niikleuslar (mavi)

Secondary folding
< ER lumen
L Membrane
( }, Cytosol

Hepatosit icerisinde tfransaktivasyon

Warner N, Locarnini S. Anftiviral Therapy 2009; 14:139-142.



14002 no lu hasta
Tedavi Oncesinde

Erkek/30y.

HBeAg (+)

ALT:308 U/L

HBV DNA: 8 000 000 IU/m|

L.U. Tip Fakultesinde takip
ediliyor.

* Direkt sekanslama
Al181T / sW172* pozitif
(primer LAM ve ADV direnci)

 Klonlama
Al181T / sW172* pozitif
(primer LAM ve ADV direnci)



Tenofovir tedavisi basladiktan sonrg;

Identifier:

Genotype:
Subgenotype:

Included RT domain
codons:

Included SHB
protein codons:

Mutations RT
domain:

Mutations SHB
protein:

1.ay

14002 AA no lu ornek

D

D1 (similarity to subgenotype profile = 98.68%)
67 - 344 (similarity to reference = 97.84%)

58 - 227 (similarity to reference = 98.82%)

S116P, H124Y, Y135S, L217LP, N248H, Q267L

T127P, L216*



Identifier:
Genotype:
Subgenotype:

Included RT domain
codons:

Included SHB
protein codons:

Mutations RT
domain:

Mutations SHB
protein:

3.Qy

14002 AA no lu ornek
D
D1 (similarity to subgenotype profile = 97.68%)

88 - 344 (similarity to reference = 96.89%)

80 - 227 (similarity to reference = 96.62%)

L911, L93V, S116P, H124Y, Y135S, A181T, N248H, Q267L

T127P, S171FS, W172*, P188HP, L209*L



Identifier:
Genotype:

Subgenotype:

Included RT domain
codons:

Included SHB
protein codons:

Mutations RT
domain:

Mutations SHB
protein:

6.Qy

14002 AA no lu ornek
D
D1 (similarity to subgenotype profile = 98.34%)

86 - 344 (similarity to reference = 97.3%)
78 - 227 (similarity to reference = 98%)

S116P, H124Y, Q130*Q, Y135S, A181T, N248H, Q267L

T127P, S171F, W172*



Identifier:
Genotype:

Subgenotype:

Included RT domain
codons:

Included SHB
protein codons:

Mutations RT
domain:

Mutations SHB
protein:

12.Qy

14002 AA no lu ornek
D

D1 (similarity to subgenotype profile = 98.05%)
82 - 344 (similarity to reference = 97.34%)

73 - 227 (similarity to reference = 98.71%)

L911, N118D, N131D, Y135S, Q215S, N248H, M309K

T127P, S207R



HBV ilac direncinde
In/del analizinin dnemi

H.Y. 22 yas/kadin/istanbul * Hastanin HBV pol geni rt
LAM +TDF kombinasyon domaininde 24 bazlik bir delesyon
tedavisinde saptandi.

HBV viral yiik: 16 000 000 IU/m| Dilesyonlg vierS ,pOPUCIjaSyonu
HBeAg: pozitif tahminen % 20 civarinda.

ALT/AST: 124/85 UL Delesyons arayen nukleotd dis
Biyopsi: HAI: 3, Fibrozis:3 * Silinen aminoasitler: STSRNINY

HBV genotip: D « Silinen aminoasitler, pol geni

HBV subgenotip: D1 mutasyonlarini icermedigi icin in/del
HBV rekombinasyon: yok etkisiz.

In/del: pozitif

Polimeraz geni mutasyonu: A194X
HBsAg geni mutasyonu: yok
Adapvem: negatif



In/del analizi

Genom uzerinde insersiyonun tanimlanmasi ve klinik dnemi

Summary Data

Sequence includes RT: codons: 36 - 222
RT AA Insertion: codon 197

e AAIV
e NAGTT
Sequence Quality Assessment
RT
Gene QA Problem Codons
RT | Stop Codons, Erame Shifis: | Moae
RT | Ambiguous Posifions: None
RT Unusual Residues: 197,198, 199

25 S0 75 100 125 150 175 200 225 250 27S 300 325 350 375

problems.



Soru & Cevap



http://www.klimik.org.tr/fotograf-galerisi/28-temmuz-2012-du%CC%88nya-hepatit-gu%CC%88nu%CC%88-etkinlig%CC%86i/

