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genom icinde arar, tanimlar ve tarihler.
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insan ailesi agaci. Agac; H.sapiens, Neanderthals, Denisovans ve arkaik African
(Nigerian) arasindaki iliskileri gosteriyor.
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Kanath-primat melezlesmesi:
iki farkli HBV’nin tek bir canlida rekombinasyonu

Bustamante CD, et al. Human origins. Nature 2010; 468:1044-1045.
Oppenheimer S. 2004. “Out of Eden”, Robinson, London, p.70-71.



HBV’'nin genom organizasyonu

« Parsiyel (eksik) cift iplikli sirkiiler DNA (rc-dsDNA)

« Genom 3200 nt (3.2 kb) biyiikligiinde.

« Ters transkriptaz enzimi var.

« 4 ayn ORF kodluyor (S, C, P ve X).

« Patogenezde roli bulunan dogal gelisen mu’rosyonlon var.
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Hussain Z. 2013, Genomic Heterogeneity of Hepatitis Viruses.doi:10.5772/55231
Kao JH, Chen PJ, Chen DS. 2010. Adv Cancer Res 108: 21-72.
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ORF cakismasi
HBV genomu ve kodlanan proteinler
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. CccDNA ve
Replikasyon PgRNA, HBV
yasam
doéngiisiinde
stratejik
merkezdedir.
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Oral antiviraller HBV
replikasyonunda
farkh basamaklar
hedefler. Ancak
stratejik merkeze
yaklasamaziar.




Serumda kapsidlenmemis pgRNA bulunur.

Wang J, et al. Serum hepatitis B virus RNA is encapsidated
pregenome RNA that may be associated with persistence of
viral infection and rebound. J Hepatol 2016;65:700-710.
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HBV'nin pgRNA's1 tanida kullanilabilir,

cccDNA tanisi igin biyopsi almak
gerekir. Bu durumda pgRNA HBV'nin
replikasyon aktivitesi icin ideal belirteg

olabilir.
Metod Ozgiilliik Tanisal limit Avantaj Dezavanat;j

RUG HBV RNA YUk.S.eI.(. 44 \U/mL Duyarh; otomatize -

assay (Abbot) ézgillik

RACE (Rapid Amplification .. Izolasyonda ek

Ozgul 54 1U/mL basamak yok;
HBV RNA  of cDNA Ends) PCR duyarli

Komplex izolasyon
islemi var (DNaz |

DNaz | islemi Bagil 66.7 1U/mL ] islemi ve

sonrasi tani saflastirma); zaman

alici; var olan tim
DNA giderilemiyor.

Kostyusheva A, et al. Genes 2018; 9(10): 483

RACE PCR icin bakilacak makale: Giersch K, et al. Serum HBV
pgRNA as a clinical marker for cccDNA activity. J. Hepatol.
2017;66:460-462




Genotip

Genotiplendirme, filogenetik agagta tim genom
sekans uzunluguna goredir (A - H). Genomdaki
farklihk yaklasik en az %8 oranindadir.
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HBV, giinimiizdeki genotip ¢esitliligine
muhtemelen ~35 000 yil 6nce ulast.

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



HBV genotiplerinin belirlenmesinde data kalitesinin kiresel gorinimi
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Data kalitesi; yesil/glcll, kirmizi/zayif
Skorlamanin temeli: 6rneklemenin bdélgeselligi, calisma grubunun olusumu, 6rnekleme
yili, genotipleme yontemi, analiz sliresi, 6rnekleme buyuklGgu

Velkov S, et al. Genes 2018; 9(10): 495.
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HBV’de genotip - klinik iliskisi

Table 3 Clinical associations with hepatitis B virus genotypes

A B C D E F G H
Progression to chronicity et ++ S e
Histological inflammation b ++ +++ 4+ +/-
Histological fibrosis + + ++ ++ +/-
Association with advanced liver disease + ++ ++ ++ +/- +
Association with HCC + (subgeno A1) + ++ ++ ++ (subgeno F2) +
Early HBeAg seroconversion ks St + - nn +
Sustained remission after HBeAg Seroconversion +++ 4+ ++ ++ ++
HBsAg clearance e ++ + -+ 4
Response to IFN Tx +++ ++ + +/- - i+ + ++
Association with PreCore mutations = ++ + +++ ++ 4+

(F1 but not F2)

Association with BCP mutation ++ ++ ++ ++

Croagh CMN, et al. World J Hepatol 2015;27; 7(3): 289-303



©PLOS |one | .
: Filogenetik analiz
metodu, orjini ve

Yeni bir genotip: | evrimsel iligkileri

Tiim genom dizileme (filocografi)
(Neighbour Joining metodu) belirlemede

"altin standart "

yaklasimdir.
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Yeni bir genotip:J

Genotype J; ilk kez Japonya’nin Ryukyu
adalarinda saptand..

Primate hepatitis
virus

WMHBV

HCC’li Japon hasta; Borneo’da uzun yillar yasamis.
Tim genom analizine gore tasidigi HBV susunda

nonhuman - gibon, orangutan, sempanze ve goril -
HBV sekanslari mevcut.

Tatematsu K, et al. J Virol 2009; 83(20): 10538-10547
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Subgenotip kural; genomdaki farklilik %

Subgenoﬁp Table 2. Geographic distribution of HBV genotypes
and subtypes

Genotype  Subtype Geographic location
@ A1 Sub-Saharan Africa
A2 Northern Europe
A3 Western Africa

. B1 Japan
Alilkta m.m I.O nan B2-B5 Taiwan, China, Indonesia, Vietnam,
subgenotiptir. Phiippines
B6 Alaska, Northern Canada, Greenland
C C1-C3  Taiwan, China, Japan, Korea, Southeast
Asia
C4 Australia

C5 Philippines, Vietnam
D1-D5  Africa, Europe, Mediterranean basin,

India Ulkemizde
Restricted to West Africa genotip D

F1-F4  Central and South America predomirla nt
D1 en sik gorilen

subgenotiptir.

France, Germany, United States

Central America

Laos, Vietnam

--G0-0

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

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



Gozden gecirilmis HBV siniflandirmasi ve gincellenmis kararlar:
subgenotip degisiklikleri.

Table 1 The misclassifications detected in hepatitis B virus subgenotyping

Genotypes Subgenotypes Reasons (R) for misclassification Suggested resolution New proposed subgenotypes reclassification
old classification
A Al, A2 Al, A2
A3, A4, A5 R1 R2 R3 R5 Quasisubgenotype-A3 QS-A3
A6 A4
A7 R2 R3 R5 Quasisubgenotype-A3 QS-A3
B Bl1, B2 Bl1, B2
B3, B5, B7, BS, B9 R2 R3 Quasisubgenotype-B3 QS-B3
B4 B4
B6 B5
& C1 C1l
Cc2 R3 Quasisubgenotype-C2 Qs-C2
C3 c3
c4 R4 Trace recombination RS-C4
5 R4 Trace recombination RS-C5
C6-C13 C6-C13
Cl14 R2 Quasisubgenotype-C2 Qs-C2
C15, Cl16 C15, C16
C/D1,C/D2 R4 Inter-genotypic recombinant Not considered as subgenotype
D D1, D2, D3 R2 Not decided yet
D4, D5, D6, D7, D8, D9 R4 Recombino-subgenotype RS-D4, RS-D5, RS-D6, RS-D7, RS-DS, RS-D9

Number (R1-R5) indicates the reason of problems in classification. R1: Applying partial gene in introducing subgenotype; R2: < 4% nucleotide divergence;
R3: Weak bootstrap value or no monophyletic cluster; R4: Recombination; R5: Bias in reference collection. QS: Quasi-subgenotype; RS: Recombino-sub-

genotype.

Pourkarim MR, et al. World J Gastroenterol 2014;21;20(23):7152-7168



Tiirkiye'de HBV genotip cahisma sonugdan

Emekdas G

Aksoy A
Atalay MA
Sertoz RY
Bozdayi M

Sayan M

Sayan M

Sayan M

Asan A

RFLP,
Sekanslama

RFLP

PCR

RFLP
Sekanslama

Sekanslama

Sekanslama

Sekanslama

Sekanslama

54

127

110

54

41

327

248

442

528

D (%100)

D (%100)
D (%97)

D (%100)
D (%100)

D (%99,5)
A1 (%0,5)

D (%99)
G (%1)

D (%100)

D (%99,6)
H (%0,4)

Tirkiye'de HBV genotip D
— predominant olduguna
gore epidemiyolojik
ve/veya klinik surveyans
subgenotipler ile
yapilabilir mi?

Mikrobiyol Bul. 2012;46(3):432-45.

Mikrobiyol Bul. 2006;40(3):215-23.
Saudi Med J. 2011;32(4):360-3.
New Microbiol. 2008;31(2):189-94.
Arch Virol. 2004;149(11):2115-29.

Int J Infect Dis. 2010;14S:e136—-e141

Ann Hepatol. 2012;11(6):849-54.

Int J Infect Dis. 2011;15(10):e722-6

Hepat Mon. 2018 ; 18(1):e12472.



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)

Subgenotip D1; 220 (%88.8) D1; 129 (%86)

D3; 17 (%6.8) D3; 11 (%7.3)
D2; 10 (%4) D2; 9 (%6)
D4; 1 (%0.4) D4; 1 (%0.6)

*Klimik ulusal HBV ilag direnci surveyansi
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Figure 1. Phylogenetic tree of hepatitis B
virus (HBV) isolates obtained from hemo-
dialysis patients. The phlyogenetic analysis
based to reverse transcriptase (codon;
43-344) and S gene (codon; 34-277) regions
of HBV sequences (768 bp). Neigbor-Joining
analysis was carried out with other sequen-
ces from all HBYV genotypes from GenBank
using CLC Sequence Viewer 6.0 (CLC bio A/S,
Aarhus, Denmark) software. Bootstrap
support value {100 replicates) are shown at
the respective branchers.



15.- 19. yy kole ticaretinin etkisi:

Afrika’da dominant olan HBV subgenotip Al’in orjini ve goc yollari
(Tum genomun Neighbour Joining analizi ile):

---->Contemporary travel

Kramvis A, Paraskevis D. Antiviral Therapy 2013;18:513-521



Evrimsel farkhlasma

HBV’de zaman icinde genetik degiskenligin dinamigi.

Bayesian skyline plot analizi

1.
1810 1835 1860 1685 1910 1935 1960 1985 2010
Time

1810 yilinda, HBcAg geninde (core proteini) - keskin bir ylikselisle - bir farklilasma
gerceklesmis. Bu egilim genotip A, B ve D icin gozlenebilmis.

Xu, et al. Virology Journal 2013;10:256



Genotiplerin kiiresel dagilimi

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



HBV genotip cesitlenmesi, neolitik cagdan beri bir gecis ve uygarlk bolgesi
olan Anadolu’da gerceklesmedi.

Anadolu'da varolmusg devietler |
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HBV konagi non-human primatlarin cografik dagilimi:
Anadolu, non-human primatlarin yasam alani degil.
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23
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Bovicinio CR. World J Gastroenterol 2014; 20(24): 7665-7674.



Subgenotiplerin kiiresel dagihmi, ¢evremizde genotip D/D1 baskin.

Hussain Z. 2013, Genomic Heterogeneity of Hepatitis Viruses. doi: 10.5772/55231
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Human migration into the
Americas: 36000-13000 years

Molekiiler epidemiyoloji

Amerika’da yerli halkin g6¢ yollari ve HBV yayilmasi

World J Gastroenterol.2014;20(23):7181-7196.
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. . . * 2 milyar insan HBV ile enfekte.
EpldemWOIO | * 257 milyon kisi kronik HBV infeksiyonlu.
* 600 000 olim; HBV ile iliskili KC hast. ve HCC nedeniyle.

¢ :
& e .
* HBsAg'nin kiresel prevalansinda gerileme;
. "I"" *1990’larda: %4.2
24N - Low itmmelisn *2005 yilinda: %3.7
[ﬁﬂ L7 - High isermeduate
- N = High
Not apphiaable

Ott JJ, Vaccine 2012;30:2212-9. Mysore KR._Clin Liver Dis. 2018;22(4):703-722.



IVDU populasyonunda epidemiyoloji

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

3 <2% (7 countries)

B 2-<5% (21 countries)

B 5-<10% (21 countries)

M >10% (10 countries)

Nelson PK, Lancet 2011;378:571-83



Kuzey Dogu Avrupa ve Baltik Ulkelerinde HBV: Sovyetlerin ¢céziilmesi ve IVDU artis|
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Turkiye’de yaklasik 3.3 milyon HBV tasiyicisi bulunuyor.

Kan dondrlerinde HBV prevalansindaki iyilesme var.
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Ozkan H. Epidemiology of Chronic Hepatitis B in Turkey.
Euroasian J Hepatogastroenterol. 2018;8(1):73-74.



HBV’nin bolgesel dagiliminda farkhliklar var.
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Ozkan H. Epidemiology of Chronic Hepatitis B in Turkey.
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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 ‘ :
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