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Paleoviroloji

Eski (ansient) endojen viral element kalintilarini

okaryotik genom icinde arar, tanimlar ve tarihler. -«
Nature, doi:10.1038/ncomms2798
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Kuslar, ginimuizdeki HBV’nin
potansiyel atasi (muhtemelen
kus/memeli melezlesmesi
gerceklesti).

HBV ters transkripsiyonu >82 -
<12.1 milyon yil 6nceye
tarihleniyor.

Sonucta Hepadnaviridae, bilinen
yasindan 63 milyon yil daha eskiye
gidiyor (Mesozoic ve Cenozoic cag).
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Genom organizasyonu

« Parsiyel (eksik) cift iplikli sirkiller DNA (rc-dsDNA)
« Genom 3200 nt (3.2 kb) biiyiikligiinde.

« Ters transkriptaz enzimi var.

« 4 ayn ORF kodluyor (S, C, P ve X).
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Hussain Z. 2013, Genomic Heterogeneity of Hepatitis Viruses.doi:10.5772/55231



ORF cakismasi
HBV genomu ve kodlanan proteinler
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Kao JH. Korean J Intern Med 2011;26:255 , Liang TJ. Hepatology 2009;49:513-21
HBV'nin genom organizasyonu www.HepatologyTextbook.com'dan adapte edilmistir.



Viral partikiiller

"4 HBV partikillerinin elektron
" mikroskobik gériintiisi.

(1) Dane partikiili
”covalently closed circular ”
ccc DNA icerir.

(2) Flamentoz partikiil
(3) Sferik partikiil
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ecreted Filament : Universitats Klinikum Heidelberg molekiiler biyoloji
ders noflarindan adapte edilmistir.
www klinikkum.uni-heidelberg.de
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Dienstag JL. N Engl ) Med 2008;359:1486-500.

Olgun virionlar
hepatositlere tutunur.

Stoplazmada viral
transport gerceklesir.

Viral DNA niikleusa girer
ve burada sirkiler forma
doner, transkripsiyon
baslar.

Uretilen proteinler (zarf,
kor ve polimeraz)
stoplazmaya gonderilir.

Viral proteinler
nukleokapsid icinde
toplanir ve paketlenirler.

Bazi unsurlar niikleusa
geri doner ve burada bir
kalip gibi calismaya
baslar.



Turimsiiler*

Neden HBV'de varyantlar ve/veya tirimsiler
olusmaktadir.

« Bir kronik HBV tasiyicisinda hergiin 1012713 virion iretilip
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, et al. Clinics in Liver Diseases. 2010; 14(3):439-459



Mutasyon sikhg

Okaryot

Bakteriler ve
DNA viruslan

RNA ve ssDNA
viruslan

Okaryot - virus kiyaslamo

subsitutsiyon/balge/yil Te“gfﬁggfy”gﬁ Shom/
108-10-° 0.01
107-10° 0.003
10-3-10* 1

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




Viral kiitiiphane

Viral varyantlar KC'de arsivlenir.

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

» » HBV icin hiicresel reseptorler ayni zamanda
ekstra-hepatik hiicrelerde de mevcuttur.

Kan dolasimi

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



. . . « 2 milyar insan HBV ile infekte
Epidemiyoloji « 240 milyon kisi kronik HBV infeksiyonlu
« 600 000 olim; HBV ile iliskili KC hast. ve HCC nedeniyle.

¢
ki -
L‘\C -
HBsAg Prevalence
B 30~ Loy ot « HBsAg‘nin kuresel prevalansinda gerileme;
i L - High isermadute o
T *1990’larda: %4.2
Net applicable *2005 yilinda: %3.7

Ott JJ, Vaccine 2012;30:2212-9.



IVDU populasyonunda epidemiyoloj

[ No evidence of injecting drug use -
No eligible report (92 countries)

3 <2% (7 countries)

B 2-<5% (21 countries)

I 5-<10% (21 countries)

I >10% (10 countries)

Nelson PK, Lancet 2011;378:571-83



Hepatitis B, countries or areas at risk

The risk of infection is based on the estimated prevalence rate of
antigen to hepatitis B virus surface antigen (HBsAg) — a marker of
chronic HBY infection— amaong population. This marker is based on
limited data and may not reflect current prevalence.

- Countries or areas with moderate to high risk ‘ :

a 1'250 2'500 5'000 Kilometers
The boundaries and hames shown and the designations used on this map do notimply the expression of any opinion whatsoever Data Source: World Health Organization/CDC \Y
o ; SRS : - ore . Y World Health
on the part of the World Health Organization conceming the legal status of any country, territory, city or area or of its authorities, Map Productm_n. Public I-!ealth Information ‘@l ,ﬁ Organization
or conceming the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines and Geographic Information Systems (GIS) S

i World Health Organization
for which there may not yet be full agreement. 9 ©WHO 2012 All rights reserved



Genotip

Genotiplendirme, filogenetik agagta tim
genom sekans uzunluguna goredir (A - H).
Genomdaki farklihk yaklasik en az %8
oraninda.

HBV GENOTYPE A
HBV GENOTYPE B
- T HBV GENOTYPE C
HBV GENOTYPE F
HBV GENOTYPE H
HBV GENOTYPE E
HBV GENOTYPE D
T T HBV GENOTYPE G

12 10 8 6 4 2 0
Nucleotide Substitutions (x100)

12.7

Allain J-P, et al,, Biologicals (2011); doi:10.1016/j.2011.09.014



Subgenotip

and subtypes

Table 2. Geographic distribution of HBV genotypes

Genotype

Subtype

Geographic location

@

Al
A2
A3

B1
B2-B5

B6
C1-C3

C4

C5
D1-D5

--G0-0

F1-F4

Sub-Saharan Africa
Northern Europe
Western Africa

Japan

Taiwan, China, Indonesia, Vietnam,
Philippines

Alaska, Northern Canada, Greenland

Taiwan, China, Japan, Korea, Southeast
Asia

Australia

Philippines, Vietnam

Africa, Europe, Mediterranean basin,

India
Restricted to West Africa

Central and South America
France, Germany, United States
Central America

Laos, Vietnam

Japan

Ural O, Mikr Bult 2013, 47(3);550-55
Sayan M, Hepat Mon 2012,12(2):118-121
Sayan M, Hepat Mon 2010, 10(4):302-305

Simdilik 24 tane.
Genomdaki farklilik
%4 oranindaq.

Zakim and Boyer’s Hepatology (6th Ed.) 2012, P 86-96.
Ma'Y, et al. Virol J 2011; 8: 315.



Tirkiye'de HBV genotip/subgenotip dagilimi*

Naif grup Tedavi grubu

(viral breakthrough saptanan)

Hasta n=249 n=150
Genotip  D; 248 (%99.6) D; 150 (%100)
H; 1(%0.4)
Ulkemizd
Subgenotip D1; 220 (%88.8) D1; 129 (%86) senotin D
D3; 17 (%6.8) D3; 11 (%7.3) prgjon;in?knt,
D2; 10 %4)  D2; 9 (%6) Gorilen
D4; 1 (%0.4)  D4; 1 (%0.6) subgenotiptir.

*Veriler, Klimik derneginin ulusal 2012 HBV ilac direnci surveyansindan derlenmistir.

Turkiye’de HBsAg serotip ayw2 baskindir.

Sayan M, Annals of Hepatology 2012, 11(6):849-854



Filocografi
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Zehender G, 2012, PLOS One. doi: 10.1371/journal.pone.0037198




Epidemiyolojik tarih¢e

Viral filocografik analizlere gore (Bayesian kestirim) HBV genotip D’nin zamansal ve
mekansal dola§|m|. Zehender G, 2012, PLOS One. doi: 10.1371/journal.pone.0037198




Evrimsel farkhlasma

HBV’de zaman icinde genetik degiskenligin
dinamigi.

1E1
1810 1835 1860 1885

1910 1935 1960 1985
Time

1810 yilinda, HBcAg geninde(core proteini) —keskin bir yukselisle- bir
farklilasma gerceklesmis (Bayesian skyline plot analizi). Bu egilim genotip

A, B ve D icin gdzlenebilmis.

Xu et al. Virology Journal 2013 10:256 doi:10.1186/1743-422X-10-256




Genotiplerin kiiresel dagihmi

« Japonya, bir ada
ulkesi olmasina
ragmen HBV
cesitlenebilmis.

Hussain Z. 2013, Genomic Heterogeneity of Hepatitis Viruses. doi: 10.5772/55231



HBV genotiplerinin
predominant oldugu

Subgenotiplerin kiiresel dagihim bolgelerde (orn; Tiirkiye)
epidemiyolojik ve/veya klinik
surveyans subgenotipler ile
yapilabilir,

Turkiye’de D1; %88.5
HBV D3; %7
subgenotip D2; %4
dagihmi D4; %0.5




Genotiplerin klinik 6nemi

HBV genotipleri/subgenotipleri hastaligin seyrini etkiler mi?

B C Siroz gelisimi daha yavas

A Akut HBV infeksiyonunda kroniklesme daha fazla
C2 B2 Kroniklesme olasiligi daha fazla

D Daha siddetli infeksiyon

C Kronik hepatit, siroz ve HCC’de predominant
C B Hepatik dekompansazyon ile daha sik ilski

C B Yuksek siklikta bazal core promoter mutasyonlari goruliyor
D A Yiksek siklikta bazal core promoter mutasyonlari goruliyor
AveB CveD Standart IFN-a kalici yaniti daha iyi

BveC * Perinatal gecis sikligi daha yiuksek

A * Sexuel ve parenteral gecis ile daha sik iliskili
G * Escinsel erkekler arasinda gecisi predominant

Simu H, Hepatology. 2003, 37(1):19-26. , Suzuki M, J MedVirol 2005, 76(1): 33-39, Kao JH, Gastroenterology 2000, 118; 554-559 ,
Thakur V, J Gastroenterol Hepatol 2002,171;65-70 , Lindh M, J Infect Dis 1999, 179;775-782 , Yuen MF, Clin Infect Dis 2003, 37;
593 - 597, Chu et al., 2003, Bhat et al., 1990
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Global Alert and Response (GAR)

The WHO Global Hepatitis Network

The WHO Global Hepatitis Network was launched on 7 June 2013 during the
APASL Liver Week 2013 in Singapore by an announcement attended by
meeting participants and members of the media. The vision of the Network is
“a world where viral hepatitis fransmission is stopped and all have access to
safe and effective care and treatment.”

The Global Hepatitis Network is an international collaboration platform dedicated to
increase awareness; share knowledge, information and know-how; build capacities;
and mobilize resources to reduce the morbidity and mortality due to viral hepatitis
and to improve patient care; thus alleviating the socio-economic impact of viral
hepatitis at individual, community and population levels.

Advanced search
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WHO Global Hepatitis Network
application form

Fill in the application form

For more information, you can write to
hepatitis@who.int



The Global Hepatitis Network encompasses different individuals and organizations
undertaking different types of activity in the area of viral hepatitis and sharing a
common desire to create a positive change in the world. The network values
transparency in its functioning as a means of accountability to its members and to
the general public. Within the network, the members work in an egalitarian
environment with mutual respect. They believe in and work for the common good of
public health. The network members share information voluntarily, enhance
synergies by avoiding duplication of efforts and contribute to fill in knowledge gaps.

At the global, regional and country levels, and in areas of prevention, screening,
care and treatment of viral hepatitis; the network aims to:

raise awareness of the global burden;

advocate for resource mobilization;

generate and disseminate data;

build or strengthen capacity or support programs;

support a public health research agenda for strengthenin WHO, HBV,Yi kiresel
policies. boyutta sinirlandirmak icin

Individuals from eligible organizations/institutions gall§|yo_r_. B_u _programa
Network. To be eligible, an institution or a part of it katilabilirsiniz.

prevention, screening, care or treatment of viral hepatitis. TRE €NQIDIE OTganiZalons
are as follows: WHO Collaborating Centers; organifations of health professionals;
technical agencies; civil society organizations; univlrsities; and development

agencies.
Commercial organizations or for-private entities ca&not become members of the
network but may be invited to participate in its spedfic activities.

If you are interested in becoming a Network member, please fill in the
application form.

For more information, you can write to hepatitis@who.int
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http://www.klimik.org.tr/fotograf-galerisi/28-temmuz-2012-du%CC%88nya-hepatit-gu%CC%88nu%CC%88-etkinlig%CC%86i/

