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Molekuler epidemiyoloji nedir?

1136 Foxman and Rilay

TABLE 1. A snapshot of various definitions of molecular epidemioclogy

Author(s) and ref. no. Refarence Defimition
Higginson J {37) Am J Pathgl 1977,86:460-84 “the application of sophisticated technigues to the
epidemiciogic study of biclogical material” (p. 463)
Schulte PA (2) In: Schulte PA, Perera FP, eds. San “molecular epidemiclogy is the use of biologic markers or

“the practical goals of molecular epidemiciogy are fo identify

the microparasites responsible for infectious diseases
and determine their physical sources, their biclogical

relationships, and their route of transmission and those
ot the genes responsible for their virulence, vaccine-
relevant antigens and drug resistance” (p. B0B)

Shpilberg O, Dorman JS, J Clin Epidemiol 1997;50:633-8

“molecular epidemiclogy uses moiecular techniques to define
Ferrell RE, et al. (42)

disease and its pre-clinical states, to quantify exposure
and its early biclogical effect, and to identify the presence
of susceptibility ganes” (p. 833)

Levin BR, Lipsitch M, Science 1999:283:806-2

“the practical goals of molecular epidemiclogy are to identify
Bonhoeffer S (43)

the microparasites responsible for infectious diseases
and determine their physical sources, their Diclogical
relationships, and their route of transmission and those
of the genes responsible for their virulence, vaccine-
relevant antigens and drug resistance” (p. B06)

Am J Epidemiol  Vol. 153, No. 12, 2001



Hepatit viruslerinin molekuler
epidemiyolojisi neden gerekli?

* Epidemiyolojik

— virus (tiplendirme)

— Kaynak ve bulas yollari
* Tanisal

« Korunma ve Sagaltim
— Asilama (kacis mutantlari)
— Antiviral direng



Hepatit A virus
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HAV genotipleri
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Turkiye'de HAV epidemiyolojisi

Figure 1. Seroprevalence of viral hepatitis A in various countries.

18000
16000 100
14000 %
~ 12000 L
s 40)
i 10000 - =f=Hepatit A 20
» 8000 1 " mm | =EeHeDatlt B _”
Dﬁ”m._,_.\.__./"—'\/ § § ¢ g 8 R 8o ¢ E
£000 -
2000 i
0 Figure 2. Etiology of acute viral hepatitis in Turkey (pooled data
1997 1598 1993 2000 2001 2002 2003 2004 i i
70
60 hil4
S0
40
" w0
Genotip | (cogu IB) infeksiyonlari baskin  *
L:: 087 08

HAV HRBY HCV HDWV HEV NANE

Roczniki Akademii Medycznej w Bialvmstoku - Vol 48, 203 - Annales Academine Medicae Bialostocensis



Acute Hepatitis A Virus infection in Turkey
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» |stanbul ve Anadolu’dan Anti-HAV IgM (+)
ornekler (n=50)

* VP1-P2A bileskesi ve 5’-NCR bolgesi ¢ogaltild
ve dizilendi.

TABLE 1 Characteristics of All Anti-HAV Ighl Positive Patients (N =50)

Ape groups Mean Mean

{years) Number of patients ALT 3D n Median" AST + 8D n Median”
0-5 7 L600 = 1,540 & Q87 1,187+ 1.501 G 818
6-10 19 1,326 = 936 15 1,470 B84 +1,109 14 243
11-20 20 T2T =T34 15 238 529 £ 565 15 179
=20 4 1124113 & B8 119 196 a3 126
"Hruskal —Wallis tes:: 1' =T Bl P=0.05.

Mruskal Wallis test: 7 =5.24: P =0.1546.

VL unitsliter).



5'-NCR dizileri

] Te=idl Genotip IA (n=2)
IS 25 (Karadeniz)
IS 34 (Istanbul)

IS18 Erzurum (HAV HM175)
IS3 Duzce (HAV MBB)
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Hepatitis A outbreak in a group of Danish tourists returming from Turkey, October 2005

Michael Howitz (howdssi.dk), Anne Mazick and Kare Malbak

Table. Selected exposure factors, hepatitis A ocutbreak in a group of Danish tourists returning
from Turkey, October, 2005

Exposed Unexposed .
Relative

Food Attack rate Attack  rate ;.| 95% CI

Cases Total Cases Total ris

b 25

Ice cream served in open containers 4 & 67 o g 0 Infinite
Dried Fruit 3 4 75 1 12 g 9 1.3-563.9
Muts and other unpackaged snacks 3 L5 &0 1 11 g9 6.6 0.9-48.8
Cocktails 4 8 50 o 8 0 Infinite
Food outside the resort 4 13 31 o 3 0 Infinite



........................................

Sonu QI ar

* 5-NCR dizilerine yonelik RT-PCR'in VP1-
2A dizilerine gore:
— klinik duyarlilik (%72 ye %32) ve
— analitik duyarhihgi (700 IU ye 500 IU) daha iyi

* Tum izolatlar genotip | (cogu IB)

* 10 yasin altindaki cocuklarda infeksiyon
daha siddetli

TABLE 1. Characteriztice of All Anti-HAV [gM Positive Patients (N =30}

Apfe groups Mean Mean'

(years) MNumber of patients ALT | BD n Meodian® ABT 1 5D n Median”
(-5 | LEOD £ 1,840 & ORT 1,187+ 1,501 & a218
=10 19 1,356 + Hah 15 1450 BEd L+ 1 1UY 14 A
11=20 20 T27 LTH 15 238 529 1 565 15 179
=20 4 112113 3 B2 119 =98 3 156
"Hruskal-Wallis test; ¥ =7.81; F=0.05

"Hrushal-Wallis test; * =06.24, P =0.146.

+1-.

T initaTiter).



Hepatit B virus
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HBV genotip ve subtipleri

a{Afnca, Indis, Auwasia)

EfAfrica, Europs)
G{Menxico, Worldwids)
J"—“ } Gibbon and Orangutan (South Asia)
.
"":*':-é {cmm:mm
r|:—_L= F{Amaricas)
—l
i} . Higentral America)
¥ D01 EGE Wooly-menkay.

Genotype  Subpenotype n Complete genome Nudeotides diversity Geography Ref
{complete genome )
Clustering  Intra-subpenotype  Next dosest negbour
mean + 50 [max}  mean + 50 (min)
HEV/A
AlfAa 78 yes 2.6+08{55) 444+04(33)forad  Africa, Asia, South TEET
America
A2fAe 94 yes 1.7 +09(55) 47 +0.7 (36) forAd  Burope, Norh AT
America
A3fAc B yes 30+09{4.1) T+04([318) for Al  Western Africa ML
Ad 3 no 2.9+09{3.5) 38+02(34) forAl  Western Africa T
A5 o 1 7 ? Westermn Africa -
HEBEV/B
B1/Rj 38 yes 2.4+06(4.1) 4.6+05[16) for B2 Japan e
B2 173 yes 1.7+ 0.8 (4.0) 44+05(29) for B4 China, Taiwan .
B3 5 yes 16+ 06 (2.7) 36+05(29) for B Indonesia el
B4 21 yes 1.7 +06{44) 5.0405(43) for B3 Viemam. Cambodia -
B 7 oyes 28+ 15(4:35) 5.2+ 005 (40) for B2 the Philippines MR
BE 27 yes 27+0.7{42) 57+ 006 (4.6) for B3 Native populations e
in Arctic
BT 1 no Indonesia o
HEBV(C
/s 97 yes 244+0.7(51) 44+05(3.1) for 2 South and South e
Fast Asia
2/ Ce 295 yes 15+06(47) 49+05(38)forC3  Eastern Asia {Korea,
lapan} and Norh
China
(%] 1 yes 42+12(5.3) S8+0.6(46) forC1  Pacific s
4 2 yes ] 66+ 06 (60) forC3  Australia G2
5 B yes 20+1.0{34) 62 +05(50) for 1 Philippines, Viemam
HEV/D
n BE yes 734+ 08{53) 31406 (1.7)for D2  Nonh Africa, Europe, %%
Central Asia
02 53 wyes 3.0+0.8(58) 434006 [24) for D3 Norh Europe, Russiz, 7+
lapan [Ehime)
D3 66 yes 19+11(5.9) 41407 (23) for D1 South Africa, Furope
D4 7 oyes 16+1.2(4.9) 46+0.6 (35) for D1 Australia =
05 2 yes 24 57405(40) for D4 Eastern India -
HEBVF
Fla 4 1.1+0.2(1.4) 10+02(16) for1b  Central America: I
{Costa Rica
F1b 7 0.4+ 01 {06) 19+03(15) forid Venemela, Argenting, 2™
Alaska
Fid 2 17 28+03(24)forla  lapan iy
FZa a 1.14+0.3(14) 32+02(2R)for2b  Brasil, Venemsells, e
Micaragua
F7h 05+0.1 (0.6) 4.1+ 09 (28] for F4
F3 21 yes 11409 (4.3) 454+03(39) forF2  Venezuella
F4 6 1.94+0.9 (3.7) 46 +0.6 (26) for F1 Argentina, Balivia w

Hepatology Research 2010; 40: 14-30



Turkiye'de HBV epidemiyolojisi

Taole 1 Prevalence of hepatitis B virus in Turkey
compared with countries where vertical transmision
is the main roste

Orta endemisite T

—_ H BSAg (+) %2-8 HBsAg carrier >10% 2-10%
Anti-HBs {+) e 0—50%
. Pregnant Hbsdg (+}  50% 4%
— AntI_H BS + . 0/ 30 Pregnant HEeag 20% 7%
. /0 Children HBsAg 2% 4%
Children anti-HBs 50% 15%
. . . Children HCC Frequent Very rae
AI I e I QI b u I ag Va r' Chronic iiver disease Young adults Middle aged
. adults
HBY genotype Aand E D

Genotip D baskin
Kronik HBV
infeksiyonlari

— %70’i HBeAg negatif

— HDV ko/super 2 l l
infeksiyon 5%-46% e T T T e

Fig. X HBY infectzan m ihe famidy and chides accordime
{in |'||h-'|;|; sAghue of the rorerd= (M, mother: F.fathers W
FllbAai = ) c2aldeen (o =number ~ ol

Epidemial. Infect. (2007), 135, 13381343,



HBV genotipleri [1]

Yayin Olgu sayis1 Caligma grubu Genotipleme yontemi Sonug
Bozday1 AM, et al. J 67 Chronic HBV Pre-S amp & direct All genotype D
Clin Virol 2001;21: 91 seq (ayw)
Bozdayi AM, et al. J 31 Chronic HBV Pre-S amp & direct All genotype D
Viral Hepat 2003; 10: seq (ayw)
256
Bozdayi AM, et al. Arch 59 Patients from previous Pre-s and s gene amp | All genotype D
Virol 2004; 149: 2115 clinical studies (n=41) + | & direct seq except 2 Uzbek pts
Azerbaijan pts (n=6)+ who were infected w
Uzbek pts (n=12) genotype A
Sentiirker-Giildas N, et 23 Chronic HBV S gene amp & direct | All genotype D
al. Infection 2004; 32: seq & REA (ayw2)-
344
Leblebicioglu H, et al. 158 Acute HBV Pre-S amplification D2 (n=122), D1
Clin Microbiol Infect and REA (n=5) and D2 + del
2004; 10: 537 (n=2)
Yalcin K, et al. Infection 44 Chronic HBV (n=32) & | S gene ampl & direct | All genotype D
2004; 32: 24 inactive HBsAg carriers | sequencing
(n=12)
Eroglu C et al J Virol 60 Acute (n=40) and Detection of 33 bp All genotype D

Meth 2004; 119: 183

Chronic HBV (n=20)

deleton in pre-s
region




Yayin

HBV genotipleri [2]

Olgu sayist

Calisma grubu

Genotipleme

yontemi

Sonug

Bozday1 G, et al. ] Med 11 Treatment-naive chronic | Full genome D1 (ayw2) (n=10)
Virol 2005; 76: 476 HBYV pts sequencing D2 (ayw3) (n=1)
Sunbul M, et al. World 78 Chronic HBV Pre-s amplif & REA | D2 (n=67), D2+del
J Gastroenterol 2005; (n=7), D1 (n=3), D3
11: 1976 (n=1)

Serin MS, et al. Diagn 50 Chronic HBV S gene amplified & | All genotype D
Microbiol Infect Dis; sequenced

2005; 53: 57-60

Ozdemir FT, et al. Turk 54 Pediatric & adult Pre-s amplification | D2 (n=44), D1

J Gastroenterol 2005; Chronic HBV + REA (n=7) and D6 (n=3)
16: 183

Aksoy A et al. 127 HBYV DNA positive S gene amp and All genotype D
Mikrobiyol Bul 2006; samples REA

40: 215

Akarsu M et al J Gastro 21 Inactive HBsAg carriers | S gene amplified Allt type D
Hepatol 2006; 21: 1783 and sequenced




HBV genotipleri [3]

Olgu sayist (Calisma grubu Genotipleme

yontemi
Ozaslan M et al. J 40 Chronic HBV S gene amplified Allt type D and
Genet 2007; 86:195 and sequenced ayw3
Ozgenc O. Hepato- 44 Naive chronic HBV S gene amplified Allt type D
gastroeneterology and sequenced
2007; 54: 2319
Sertoz RY, et al. New 54 Chronic HBV S gene amplified Allt type D
Microbiol 2008; 31: and sequenced OR
189 REA
Sayan M et al J Viral 88 Chronic HBV S gene amp &direct | Allgenotype D
Hepat 2009; Jun 28 seq
Pinarbasi B, et al. Liver 13 Occult HBV in female S gene amp &direct | Allgenotype D
Int 2009; 29: 227 sex workers seq




ORIGINAL ARTICLE 10.1111 /§.1469-0691.2004 00871 x

Acute hepatitis B virus infection in Turkey: epidemiology
and genotype distribution
H. Leblebicioglu, C. Eroglu and members of the Hepatitis Study Group
Clin Microbiol Infect 2004; 10: 537541

« 22 merkezden HBsAg ve Anti HBc IgM (+) ornekler
(n=158)

* Pre-S bolgesi cogaltilip REA ile tiplendirildi
D2 (n=122), D1 (n=5) ve D2 + del (n=2)

Patients
Tustal H BeAg-positive Anb-HBe A g-negative
Charmacteristics i = 158 n="T4 i = i
Agre dpearsh M2 156 339 =154 329% 154
Ferma lo'ma ke S {155 ) 245 (LA 1941 {0 4h
Prosbable transmasson roate
Linkriowwm T3 A%l 6 (BT %) 32 {333%)
Blksoad conivtact 5 (A1.1%) IR {3TAY) 25117 %)
H grberose sasal 13 {82 %) Q {122%) 2 {33%)
Hr ksl 2{1.3%) 1 {13%% 1{17%b
ALT AL Ly 1718 = 10852 17747 = 1022 188 = 1134
AST {ILIL7LE 1266 + B 1337 £ T9H3 1173 £ 7317
Tevtal bilirubin {mge/d L) 113 £ 7.8 1L3£77 1ha£77
el i 2 2

[here was no sigmtoant diHerence tor all pammetrs bt anery Hb'-e'.'"._;_; r-:hhiw and ant-HBeAg r.e';._',.:ﬁw r.uli-eﬂ'.tu
ip =5k
ALT, alanine aminotransienee; AST, aspartate aminotm rectyer s,



Complete Genome Sequence and Phylogenetic
Analysis of Hepatitis B Virus Isolated From
Turkish Patients With Chronic HBV Infection

Journal of Medical Viroclogy 76:476-481 (2005)

(vilendam Buzdayi,l" A. Resat 'I‘iirl-ryihﬂEu.z,2 Ramazan Idilman,* Ersin Iﬁi-zn.r-zn.t:31.].rli,2
sSevyval Rota," Cihan ‘.t’urrlﬂu.j.rrlinl,z‘3 and A. Mithat B||:||zdzu.3.:i2'3

* 11 tedavi-naif hasta [yaslari 11-54 (ort 35)]
« Tum genom TA vektortune klonlandi.
* Dogrudan dizileme

HEW
nBank DA
B OESEI0H Length Delktion Subtype
Pt Fi e b {al it Genstype X02406
I AYT21EMG 3182 IS Di el
2 AYTZ16D6 J182 Pl 1] g 11
3 AYT216)7 182 It Dl g T
4 AYT21608 3182 I Di a2
5 AYT21IEMW 3182 Py DI i
6 AYTZ161I0 2009 183 {in ol et
pre-5)
7 AYT2iel1 3182 Pt D1 a2
B AYT21612 3182 " D1 g Tr
8 AYTBG(G0 3152 IO D1 2
10 AYTHE0E] J182 " D2 VLT
11 AYTOG0RZ 3182 " D1 a2




Complete Genome Sequence and Phylogenetic
Analysis of Hepatitis B Virus Isolated From
Turkish Patients With Chronic HBV Infection

Journal of Medical Viroclogy 76:476-481 (2005)

(vilendam Buzdayi,l" A. Resat 'I‘iirl-ryihﬂEu.z,2 Ramazan Idilman,* Ersin Iﬁi-zn.r-zn.t:31.].rli,2
sSevyval Rota," Cihan ‘.t’urrlﬂu.j.rrlinl,z‘3 and A. Mithat B||:||zdzu.3.:i2'3

Surface pene oodon numbser Pre-onte sbop
Core promoter mutationg codon mutations
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Mo
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Turkiye'deki ilk genotip A
infeksiyonu

 Midilli K, et al. The first report of genotype

A of hepatitis B in Turkish population. 12th

Annual ESCV Meeting, Istanbul-Turkey, 27-30
September 2009, PVI-19

— Ayni hastanede hematolojik malignansileri
nedeniyle tedavi alan 3 hasta (nozokomiyal
infeksiyon?)

— 1 tam dizi
— Tumu A1



Molecular epidemiology of hepatitis B, C and D viruses

AL M. Bozday!'-2, N. Aslan!, G. Bozdaw®. A. R. Tiirkyilmaz!,

in Turkish patients
Aorch Virol (2004) 149; 2115-2129

T. Sengﬁmrl . U. Wend®. O. Erkan'. F. A}'di:mirl « 5. Zakirhodjaey L

5. Orucov', H. Bozkaya=, W. Gerlich®, S. Karayalan=,

. '\’urda:.r'dlnr'l, and 0. l_-"zunnlinmi:r‘lu]

Table 2. Patients’ charactenstics and methods used for genotype. type and subtype determination and the results

Virus  Patients Number — Ape (years: Sex Method enolype subtvpe
of the meant5D)  (female/ (genotype:n:®)  (subtypemn:%)
patients male)
HBY  HBsAg (+) B3 3712 (25/58) Multiplex PCR = - ayw B2:99%
donors ID*:1:1%
HBEsAp (+) 7l 216 (22/49) ELISA - ayw TO995%
donors 1ID*:1:1%
Chronic B 41 3Tx11 (932) Direct D4l 1005 ayw2: 41 100%
hepalitis sequencing
(Pre-5 and 5
pene)
Azerbaijani 3] - - Direct D6 1005 -
HBsAg (+) Sequencing
patient {Pre-5 pene)
Lizhek 12 - - Diirect DB % -
HBsAg (+) sequencing AZITR
patient (Pre-5 pene)



Naturally Occurring MHR Variants in
Turkish Patients Infected With Hepatitis B Virus

, s D TV T T ] A @ 1
A Arzu Sayiner,'® Ayla Ozcan,” and Aylin Sengonul Journal of Medical \’]rﬂ!ugy 80:405-410 (2008)

408 Sayiner et al.

TABLE I. HBsAg Subtypes of the Study Population

HBsAg—amino acid number

Sample code® HBsAg subtype 122 127 134 159 160

Al A2 Ad-34 A36-41 aywi Arg Pro Tyr Gly Lys
B1-3, B5-7, B9-13, B15, B16,
B18-24 B26-31, B33-39

A35 aywd Arg Thr Tyr Gly Lys
B4, B8, B14, B25, Bi2, B40 e

A3 aywd Arg Leu Tyr Gly Lys

“Group A, inactive carriers; Group B, chronic hepatitis B patients.



ayw baskin

HBsAQg subtipleri

(serolojik)

Table 1. Distribution of HBsAg subtypes in four provinces in Turkey

Subtype
n
aw adw agxYw  ap-xV
Total 129 113 2 5 9 Table 1
. Geographical distnibution of HBY genotypes and relationship between geno-
Surveillance Samsun 7 5 ] | 1 type and serological subtypes
Antalya 8 7 0 1 0 Genotype  Serological subtype  Geographical distribution
i i 22 2
Hiyarsahis 7l =2 v : A adw?, aywl NW Europe, US, Central Africa. India
Subtotal 37 2 1 2 2 Bl adw’ Indonesia. Cluna
B2 aywl Vietnam
Clinical laboratory  Ankara 92 81 | 3 T C adw? East Asia
s adrg+ Korea, China, Japan, Taiwan
Sex Male 83 71 I 4 7 adrg-, ayr, adr Polynesia, Korea, China, Japan,
Female 42 38 1 1 2 Australia. USA, Vietnam
UK 4 4 () 0 0 D aywl, myw3 Mediterranean area. Middle East
aywd India, Fussia, USA
Age (vears) <10 5 5 0 0 0 E aywd West Africa
10 6 4 1 0 1 F adwdg- Polynesia, USA (rare)
208 27 24 0 1 2 adw?, aywd Central and South America
G Europe, USA (rare)
30s 38 % 0 0 2 H adwd Central and South America
40s 16 14 0 1 1
S0s 12 1l 0 I 0 Joumal of Clinical Virelogy 32 (2003) 102-112
=60 9 6 l 0 2
U2 16 13 (0 2 1

Yalcinkaya KT, et al. Jpn J Infect Dis 2005; 58: 120-122




Geno/serotiplerin HBsAg testleri
uzerine etkisi
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Diagnostic Impact of the Genetic Variability of the
Hepatitis B Virus Surface Antigen Gene

Journal of Medical Virology T8:859-865 (2006)

Bernard Weber®

Laboratoires Reunis Junglinster, Luxemburg und Institut fiir Medizinische Virologie, Universitatskliniken Frankfurt,
Frankfurt, Germany

TABLE L. Results of Commercial Immunoassays With Wild Tvpe and Mutant Eecombinant HBzAg

Results of HBsAg assavs (number tested positive/total number tested)

HBsAg mutant/configuration Subtype  Assay A AssayB Assay C Assay D Assay E
Recombinant avwa 1212 12/12 B2 1012 B2
adw2 9/9 9/9 9/9 89 49
adw 44 4/4 4/4 44 4/4
ady 2/ 2/2 2/2 2/2 2/2
Total recombinants 22T 2T/2T 23/27 24/27 L8/ 27
Namrally occurring mutants—diluted samples L0110 710 710 b8 2/10
Natrally occurring mutants—undiluted samples 4/4 4/4 4/4 4/4 34
Tatal 41/41 38/41 34/41 23/30 23/41

TABLE II. Resultsof Commercial Immunoassays With adw2 Wild Type and Mutant Hecombinant HEsAg Described in Table I

HBsAg assay (index (signal/cut-off} and % signal in comparizon to wild type)

Aszav A Aszav B Assay C Assay D Assay E

HB=sAg mutant/

configuration Ind ex % Index % Imdex % Index % Index %
wild-type adwz 8.1 8.6 4.0 15.0 7.8
adw2-T1263 4.2 82 11.8 137 3.6 88 13.0 87 8.6 111
adw2-Q1259H 3.7 Ta 11.6 135 3.2 80 12.0 a2 7.2 a3
adw2-M133L 4.2 82 13.3 154 3.1 76 11.0 a2 7.0 a0
adw2-D144A 3.3 64 8.8 1oz 2.3 57 5.0 45 5.4 69
adw2-G145R 3.3 B5 5.6 65 2.5 61 3.0 B0 0.5
adw2-T1265 + G145R 3.1 B0 4.8 56 2.3 &7 2.2 15 0.5
adw2-P142L + G145R 3.4 B7 B.4 a8 2.7 66 2.7 18 0.5
adw2-P1425 + G145R 3.6 70 6.7 78 2.9 72 a7 25 0.4
adw2-D144A + G145R 2.9 a7 L.7 [20] L.7 (41| 0.7 [ 5] 0.4




MHR: Major Hydrophilic Region

‘a’ deteminant

« MHR: 100-160 aa
— HBs I: 120 oncesi
— HBs II: 120-123
— HBs IlI: 124-137}> ]
— HBs IV: 139-147
— HBs V: 148-169

www.brown.edu
Carman WF, J Viral Hepatit 1997
Roosmalen MH et al, Intervirology 2006



Asilama ve tedaviye bagli kacis mutantlari
Pol ve s genleri binigiktir...

h | Entecavir Telbivudine

AdelavirTenotowvir Lamivudine
X XXX X

- = L R ) ==
1 183 349 (r1) 692(rt344) 845 an. Fro-fi —
l F_V_LLAG YMDD | I\ f‘

W) I{F) A B [ ] E
I — — - M M | Resistance to antivirals
LMV istance’ rilLa0l riVI73L riM204vA
LAT reeistence AL180M Escape to anti-HBs Ab
rtA1B1 TV
ADV resistance rAISITA riNz3sT M“M I“MIHHF
TOF resistance’ FAT94T" Altered viricn secretion
ETV resistance :I-f: :?l rtM2040V
il S22 riM2501V
tA1B1TA andfor AN236T cause reduced sensitivity S TANL/G/CTM e CIGA

**ATL association with riL 180M+rtM204V (to bz confirmed)




Pol ve s gen mutasyonlari karsilikli etkilesir...

'H BsAg Bagisik yanitlarla

secilen mutasyonlar
izehy P120T

- V142] M133|

O(‘ “"  Degisiklik yok D144E

S/ HEIG G145R




Naturally Occurring MHR Variants in

Turkish Patients Infected With Hepatitis B Virus

A. Arzn Sayviner,'® Ayla Ozean.? and Aylin Sengannl!

Journal of Medical Virology 80:405-410 {2008)

Antigenic regions of MHR
HIS=1 HB=2 HEB=s3 HBs=4
HEszAg
Sample code subtype 101 104 110 113 118 120 125% 127 129 136 140 142 143 144
Reference seq. AywW2 Gln Lea Hle BSer Thr Pro Thr Pro Giln Ser Thr Pro Ser Asp
AYT96032
A1l ayw2 Thr/Pro
Al6 ayw2 Thr
A35 aywa Ala
AdE ayw Arg
Ad0 ayw2 His
Bl ayw Arg
B3 ayw2 Thr
B4 aywd Ala
B6 aAyw2 Lys
B9 ayw2 His
B13 ayw2 Lys Ala
Bil4 aywa Met
B17 ayw2 Ala Ala
B18 ayw2 Leu
B2 ayw Leu
B22 ayw2 Trp
B25 ayw3d Ala
B3l ayw2 Leu
B32 aywd His Thr Met
B35 ayw2 {(ilu
B3s ayw22 e
B40 aywad Ala
Number of substitutions at 5 3 - 1 6 2 2 1 1 1 1 I 1 1

the position (total: 26)




Monitoring of hepatitis B virus surface antigen escape mutations and
concomitantly nucleos(t)ide analog resistance mutations in Turkish patients with
chronic hepatitis B

M. Sayan™*, 0. Sentirk”, S.C. Akhan®, S. Hilagii ¥, M.B. Cekmen*

iCharactermtics of HikAg ssmpe mutstion-positive subjerts and concomitant muclkesithde analog resistance mitations

‘Intemational leumal of nfoctious Dissgers 145 (2010) e126-e141

Paitieni Gender, Trestment. status Typical I-l'[ls.ll.;!.; Huqlzla:u:t:ride an.i.u'ln:g I:EITITFIH.IJT_I.' g resisitance
age [ vears) ESCPE Tt ressanos mutaton ot om

1 Milale 52 Trestment-natve =110 A v LANA ATHY

3 Female, 36 Treatment -nadve w 11 '

3 Femals, 64 Treatment - naive w11 .

4 Pemale, 54 Tresiment-naive =118 AT, mf215H

a Femals, 44 Treatment-naive =S 1TINET :

L1 Femals, 25 TrestmeEnt-naive L LANE 1T

7 Male, 76 Treatment-nive 127 mutasyonlar ATV

# Pemais, 52 Trestment-naiv e £ o .

g Female, 36 Treatment-naive sP120 HBSAg NUC d|reng .

110 Male 55 Tors st n v =013 AlN

i wi=% 142 NUC tedavisi alan 12/142 (%8.5) 11/142 (%7.7) j

13 Female, | LARA, LdT

14 bale, 56 ALV

% 185 tedavi naif 15/185 (%8.1)  7/185 (%3.3) ™

17 blale, 53 1AM & memihs =L1{8] mtATELY . LAkA, AW

18 bale, 35 1AM, 18 months =P 1207 ril 1 SR + rih2 LA, LdT

149 Female, 38 ETV. 3 memths P27 rtM20d P . LAMA, LdT

210 bdale, 32 1AM 36 months =S132A4+5Y 134 il 1 SR + riS202C + kA0 W21 4p ETV

21 bdale, 44 AV, 48 maoniths =¥1 34M+ =0 1450 il 233V 2365 AN
AV + LAM, 12 memihs

22 Female, 32 1AM, 36 months G130 + =61 45K AT E1Y LAk, AW
AV, 24 moniths

23 Female, 41 ADV, 12 maomths =L137G il 1 SR + M2 0] rd 2335 L1804 LAaM, LT, ADV

24 bdale, 53 LAM, 24 maonths =[144E il 1 SR + 20 Y L8P LAakg

25 bale, 14 LAM, 24 maonths =[144E )21 55 2 15P ANV

26 bale, 42 AV, 48 maonths =G 145R ntN236T . ALV
ADV + LAM, 12 mamths

27 blale, 76 1AM, 1 memih =G 1450




Okult Hepatit B (OHB)

 Yalanci OHB: HBsAg mutantlarina badl yalanci negatiflik

» Gercek OHB

— OHBIli olgularda ortanca HBV DNA degeri ~5-10 |U/mL (~ 32-62 kopya/mL).
— Olgularin %95°de 200 kopya/mL (~30-40 IU/mL) altinda.

%50

Anti-HBc pozitif
(x anti-HBs)

%20

Tum belirleyiciler
negatif

%35

Anti-HBs pozitif
(x anti-HBc)




o T TSR T AT
ELSEVIER Journal of Hepatology 38 (2003) 506-510

www.elsevier.comocatefhep

Occult HBV infection and YMDD variants in hemodialysis patients
with chronic HCV infection

Fatih Besisik'*, Cetin Karaca', Filiz Akyiiz', Sibel Horosanli®, Derya Onel”, Selim Badur®,
Mehmet Siikrii Sever’, Ahmet Danahoglu ', Kadir Demir', Sabahattin Ka}mak{}glui.
Yilmaz Cakaloglu', Atilla Okten'

12/33= %36.4

Tahle 2
Patients’ climical features and resuolts

Occult HBY infection Oiccult HEY infection Total group (n = 33) P
positive (n =12) negative (o= 21)
Ape (mewn (range), Vears) 33 = 9.0(20-53) 39.1 = 106 (22-60) 69 = 104 =0.05
Gender (female:male ) 39 B:13 L1222
ALT (mean (range ), ILVI) 1168 = B39 (56312} 143.6 = 146.6 (60-5594) 1370+ 1252 =0.05
Dinlysis period (mean (range), vears) 1= 35(1-15) 4.6 =28 (2-11) 45 = 3.1 =0.05
[solated antiHBs seropositivity 4{33.3%) 10 (B3.3%) 14 (22.4%:)
Isolated antiHBc Ipl seropositivity 1] I (4.7%) 1 (3%)
AntiHBs and antiHBclgGi+) 5(41.6%) T (33.3%) 12 (36.3%)
AntiHBs and antiHBelpGi=) 3 (25%) 3(14.2%) 6 (18.2%)
HBY DNA(PCE), n (%) 12 (100%) 0 (%) 12 (36.4%)

Conclusions: Occult HBY infection is frequent in hemodialysis patients with chronic HCV infection. YMDD variants
are common in this setting.



AsI kacls mutantlar

Yenidogan déneminde 3 kez asilanmis 3,5 yasinda ALL’li hasta

The tirst identified hepatitis I virus vaccine escape muta-
tien in Turkey

s s T
Ersin Karaayh ©
AMEtCEL}:;mﬁ;E;
kat, Iovitrogen, USA). Ten clones wete sequenced by using
cyck sequencing on an automatic analyzer (ABL USA). The
sequence of eight clones yielded the most common vaccine
escepe mutation pattern. glycine to arginine change at codon
145 (G1453A). One clooe displayed a sequence change at
codon 14 from proline to senne (F1425) There was a dual
amino acid change in st 1 clone; P14.25 + threonine to stop
codon at codon 143 (T 123stop codon). The last pattern seems
to bz a novel vaccine escape mutation pattern.

122 diy

K/R@

©121 -5.6.124C®'
@ 1.ilmik
% (a determinanti) m

2 .ilmik

&P ;
PQQ 0®°
@ @@

g OO.
DO
)
Q.%@.QQ

®



AsI kacls mutantlar

aa 101 aa 130

A¥721605 CAAGGIATGTIGCCCGTITGTCCTCTAATTCCAGGATCTICGACCACCAGCACGEGACCATGCAGAACCTGCACGACTCCTGCTCAAGGA
g & 8 L = v C ¢ & I P & b & 3 1 & T 5 ¢ 0O KR O C % 1 82 B 8 ©

HBvFﬂ 1!ﬂ!l!!'!!!a!!!l*l!!‘—l#!!l"ll'!l!Fl!!!'!*#!E!FTI‘!F!A"}lGFl!!!ﬁ(‘!#!-ﬁ?"!F&!%F'}!!l!—!!!!l!l!f!#!'

H « M L P ¥ C P L 1 P & & o ¢ R o0 &, 91 T P A U &
.- S143L (“a” determinant)

ICCTGGGCITICGGARAR

R¥721605 ACCTCTATGTATCCCTCCTIGTTGCTGTACCARACCTIC

Taale 2
HB' HBsAg result: of the serum sample by different commerciil assavs

Assay name Axsvme, Abbott Architect, Abbotd Ligison, DMaSorin Witros, Criho

Amay firmad (eaptnrs s brnalfpind yr b | mrnae brmin Wpnd e linina | Thres mamee lrmsl<f mnnoeinnn lfmmmneliomal
Ay antbodyidetection anthody ) paolycionol

Resul Positive (S/C0: 119" Pasitive (>250 [U/mL.) Positive (SAC0: »225) Megative

HB' * £400: sam ple signalfcutofi.

F L W EWA RS ARTPFS ¥ L SILILVYPPFPVQWPFVYGIL 5 P TV
aa 161 aa 190

the detection of HBsAg (Cooreman et al., 2001). HBsAg

‘a’ determinant (amino acids 124—147) is located within the

major hydrophilic region (MHR., amino acids 99-169) of the A new hepatilis B virus vaccine escape mutation
S protein (Carman, 1997). Mutations within *a’ determinant iz renal transplant recipient

AL A Saviner™”, Harun Agen®, avlin Sengonul® Al Celik®, Mesn Akorso?

Journal of Clinical Yirology S8 (C20007) 15/-160



HBV: sonuclar

» Genotype D baskin(D1 agirlikli)) ancak
diger genotipler de (A1 ve B) var.
 HBsAg subtip ayw baskin

— aywZ2 baskin ancak ayw3 ve ¢ok ender olarak
ayw4



HBV: sonuclar [2]

“Precore” ve “core promoter” mutasyonlari
sik

Tedavi-naif hastalarda MHR varyantlari
var.

Gercek OHB: immunosupresif hastalarda
akla gelmel.

AsI kacis mutantlari var.



Hepatit C virus

|'e2 %?stﬁ NS3 “

*Signal peptidase ) NS2/NS3 protease W NS3 protease

+1 frameshift

www.expasy.ch/viralzone/all by species/94.html




HCV genotipler

—_— ®  Found predominantly in oider HCY infected indnituals
from Mediterranaan countries and Far East



Turkiye: HCV infeksiyonlarinin temel
ozellikleri

LABLE 1. HEFATITIS U KISK FACTORS IN UUR LIROUPS

Puien! with hepatliis C - Conirol growp

* Prevalans ~ % 1,8

Numbecr (WU L31 (7075 131 (TG'T5) ~0.03
Mean age (ycar} 42.9 + 13.3 418+ 14.5 ~.05

— Yasl populasyonda e o

Trequent destal therapy

. Deatal cxtraction 17 {T7.5) 28 58.3) -z

daha yu ksek Blood transfusicn 32(21.2) 3i2) ~=fL0K ]

Multi-pariner sex 10 (12.6) 0 ~= .05
Circumeisioa (enly men) 18 {(23.7) Di11.8) NS
o . . m Tattooing 2{L3) 0 NS
P Mcapuncure theropy 1{07y o NE
Saglik hizmetleri ile
Shoring reor Made (only men) 339 L {L-3) NE

= - “1: IV drug sbuse (1.3} L i0.T) e
I I I$I kI I I Healthcore worker B{5.3) Tid.6)y NE

Mate WS Nonc oaifiant

Digestive Disrases and Sciences, Vol. 50, No. 12 (Decearber 2005)

302 RISK FACTORS FOR HEPATITIS C VIRUS IN TURKEY
06 TABLE 1. EVALUATION OF THE PROBABLE RISK FACTORS INVOLVED
i 1N HCV TRANSMISSION IN THE WHOLE GROUP

Risk factor N %

04 J

Surgical operation 305 98.1
03 History of transfusion 123 30.7
0.2 Diental procedure 86 Xl5
' Ahortion 6ty 21.2

0.1 Hemodialysis 3 10
| Intravenous drug abuse 10 31
y I Long-term hospitalization 10 3.1
1006 1007 1008 1000 2000 2004 2002 2002 2004 VEARS Other® 8 8.1

Figure:3. Tiends: ol an=HEY. i Blood dogors. *Suspected sexual contact, manicure/pedicure, common circumcision

ritual, tatioo, percutaneous needle puncture.

Digestive Diseases and Sciences, Vol. 51, No. 2 | February 2006), pp. 365-3069 (£ 20(6)



Tukiye'de HCV genotipleri
(1994-2001)

1a 1b 2 3 4 M uT

Dusheiko et al
Viazov et al
Abacioglu et al
Akkiz et al
Sonmez et al
Bozdayi et al
Okamoto et al
Bozdayi et al
Tarkoglu et al
Ozacar et al
Erensoy et al
Gokahmetoglu et al

TOTAL  (n=909)

(%)




Turkiye’'de HCV genotipleri

(2001 sonrast)

2118

A M. Bozday: et al.

Arch Vil (200 G 21153000 LRt
il ||:r::'nln-.mlnll-ml-u'«'-: :\.n'h.‘l'\"f'.‘!- I}r
Virology

Prissd s Aaeria

Mbulvenibar eplobernbkoge af hepaivis 180 aid 1 virises
I Terkich patlenis

L I e R YL PR PR

T Sargear| 1L Waad ! CK Krllan' | I 5
ERITTLN T R Kamayalyie®,

O Vim0 i’

H: Turkyrbmes'
L% kil ans

Table 1. Patients’ characteristics and methods used for genotype, type and subtype determination and the resulis

Virs  Patients Number  Agpe (years; Sex Rethod genotype gubtype
of the mean+ 30  (female/ (genolype:mnf)  (subtypen:%)
patients mials)
HBW HBsAg (+) 83 ITE12 (25/58) Multiplex PCR - ayw B2
donors ID*:1:1%
HBsAg (+) 71 i o - (22/49) ELISA - ayw T
I.II_I.lﬂ.I.ll.l.l'F
HCY Chronic C 365 42+ I8 (12572400 PCR-RFLP** la:43:11% -
hiepatitis | b:306:84%
2:1003%
I3 1%
4:3:1%
Hemodialysis 36 47+ 19 (18/18) PCR-RFLP*** | a:8:22% -
patients** 1 b:28:78%
hepatitis
HCW Chronic C 365 42+ 18 (125240 PCR-RFLP* la:43:11% —
hepatitis 1he306:24%
2:10:3%
I30%
4:3:1%
Hemod ialysis 36 47+ 19 (18/18) PCR-RFLps+ la:8:32%: -
patients** 1b:28:78%

*ID: Indeterminate, **HCV RNA positive patients, ***PCR-RFLP patterns were confirmed by direct sequencing
im reasonable number of the patients. Pre-S region (nt 28383 to 43) and S region (nt 284 to 760)



Turkiye’'de HCV genotipleri

Brief report

Imvestigntion of the gem -

amenig  Turkish  populati
Ll s

Lo Fedadl Lon

;"'"(2001 sonrasi)

Table 1. Risk factors analysis of all anti-hepatitis C virus
antioody positive cases

Group |  Group I OR P

Fisik faetors (ni%)] [n(%)] (95% CI) value

infravenous dr
o 56 (B0L.O) 3(41) 197 (65-602) 0.000

OUSe

Cental therapy 16 (229) I((E7) 0.4(03-07) 0.000
Surgical operaion 19 (27.1) 30 (40.5) 0.6 (03 -1.1) 0.090
Elood transfuson B(11.4) 19(57) 0.4(002-09) 0.029
Tattoos 28 (40.0) 8(10.8) 3.7 (1.8 7.6) 0.000

Having spentime ) . 4) 5(68) 10.6 (4.5-250) 0.000

in prison
Multiple sexua
_ 25 (/A8 14(189) 4.2(26-68) 0.000
prbrens
Linknown 5 (7.1} 9(122) 0.6 (0.2-1.8) 0310

Group | : Turkish pafienits who have lived in European countries for
long periods (5 — 30 years): Group |l : Turkish patients living in
Turkey. The total numbers In Group | and Group || are 70 and 74,
respectively. OR: odds ratio; Cl: confidence interval.



Turkiye’'de HCV genotipleri
(2001 sonrasi)

Distribution of hepatitis C virus genotypes in patients
with chronic hepatitis C infection in Western Turkey

Imre Altuglu®, Iknur Seyler, Tien Ozacar, Selda Erersoy
Intemationzl Jourral of Infections liseses 2008) 12. 2044

247 l. Altuglu et al.

Table 2 Patients with uncommaon hepatits C genobypes: age, risk factors, and possible modes of transmission

Patient Genotype Age Rik factors, possible modes of transmizssion Origin of the patient

1 z 21 Thalazsemia major, blood trarsfusions Turkish

2 A 5B Dental surgery Turkish

L 2 &0 HA HA

4 3 55 Suspected sexual contact, multiple Turkish; lived and worked in Germamy
number nf Qirgeries

5 i 26 He modialysis Turkish

;] 3 24 Fiercing Turkish

Fi 3 it HA HA

8 L] 24 HA MA

L' 4 i | Blood transfusian Turkish; trarsfusion was given in Saudi Arabia

i0 4 45 Multiple surgeries, use of Turkish; worked and lived in fraq,
non disposable sharps Russia, and reland

HCY, hepatitis © vimus; HA, not available.



HCV epidemiyolojisi: sonucglar

Genotip 1 baskin, ancak
tip 2, 3ve 4
infeksiyonlarina da
rastlaniyor.

2001 oncesi ve
sonrasinda genotip
dagiliminda belirgin bir
degisim yok.

Risk gruplarinda yerni
calismalar gereksinim
var.

Suriye’de oldugu gibi e\ oo\
Ulkemizde de tip 5
infeksiyonu var mi?

TURKEY

Epideriol. Infect. (2009), 137, 79-84.



Hepatit D virus

antigenomic |
ribozyme early

HEEEE SRR E
'Elgnnmi: Late\+
riboz
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editing

S 3008
Sawess Institute of Biomformatics

www.expasy.ch/viralzone/all by species/94.html

Large delta antigen
small delta antigen

21 2008
Swisy Instivute of Bloinformatics

HBV helper virus

B M glycoprotein

- S glycoprotein
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HDV genotipler

HDV -6
s
HDOV-7 HDWV-5 m

CTMI (2006) 307:151-171
(C) Springer-Verlag Berlin Heidelberg 2006

Hepatitis Delta Virus Genetic Variability:
From Genotypes|, Il, lll to Eight Major Clades?

P. Dény (5=1)
HROV-1

Lt =it
'|:‘hJ'!d-I-|‘.-
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Pttt 1
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Turkiye: HDV infeksiyonlarinin
temel ozellikleri

Table 4. Change in delta hepatitis prevalence among patients
Geographic Distribution of HDV Infection with chronic hepatitis B in different regions of Turkey

?- e | . ) Disease

group < 1995 n (%) = 1995 n(%) Pwvalue

Central CHB 106/365 (29 0%) 20/f166(12 1%) < 0.001
Turkey
Southeast CHB S5BM154(37 7%) 7/ZBR{27 1%) = 0001
Turkey
Western  LC JOM183 (38 3%) 113/564(200%) < 0001
Turkey

e L 1 A Southeast LC 73/110(66.4%) 83/179 (46.4%) < 0.001

B Intermediate TurkE'y
Bl Low
I veryLow
]

No Data

CHE, chronic hepatitis B; LC, liver cirrhosis.

Liverinternational ISSN 1478-3223

Liver intematicnal QOGE

CLINICALSTUDIES

Seropositivity for delta hepatitis in patients with chronic hepatitis B
and liver cirrhosis inTurkey: a meta-analysis

Halil Degertekin', Kendal Yalgin?, Mustafa Yakut? and Cihan Yurdaydin?



Arch Virol (2004 149: 2115-2129 K
DT L0, 005 =005 05-004-0363-2 }’chhlves {lf
Yirology

Printed in Ausstriz

Molecular epidemiology of hepatitis B, C and D viruses
in Turkish patients

\\lﬂd'h'\l'(!]d \Rl’l\lmw'
'IH'::f.fr L“ end?, t'llrkm I-\dmll S. Zakirhe d,li\-
S0 - H. Bogkaya®, W. Gerlic bt 8. Ka valcin
( '| rds dmr ,and 0. Uzunalimo u,ul

HDV-RNA + hastalar

(Glneydogu’dan delta superinfeksiyonu olan
HBsAg + hastalar)

— n=959

— 39 yas (18-67)
Genotipleme

— REA (n=59)

— HDAg dizileri (904-1210)

(n:13)

Tumu genotip |

Grup ici ortalama
nukleotid degigkenligi

— 2.5% (0%-3.9%)

E
[
¢ i
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HDV-RNA + hastalar (izmir

& Istanbul’dan HBsAg + hastalar)

— n=60

— 42 yas (17-70)
Genotipleme

— REA (n=60)

— HDAg dizileri (950-1232)

(n:26)
Tumu genotip |

Grup ici ortalama
nukleotid degiskenligi
— 5.4%

Ic
DOETZ EYLUL THIVEE ITE T
ITF FRITLIET
IMTECOENTOLOT WE FLOTIT M7 EOETOLOTT
AITARILIN DATT

HEPATIT DELT A VIRUS RINA'SININ
SAPTANMASI VE GENOTIPLENMESI

Dr. SIBEL OZSUCAYMAZ

UZMANLIE TEZL

IELOR 2004



Hepatitis delta virus (HDV) genotypes in patients
with chronic hepatitis: molecular epidemiology of
HDV in Turkey

Imire: Altuglu'. Trien l;_'lzacar. Ruchan Yazan Sertoz, Selda Erensoy ni
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HDV-RNA + KDH’li hastalar oo
— n=26 l.,q
— 44.2 yas (23-70)
Genotipleme
— HDAg dizileri (923-1262) N
Tumu genotip | =

Grup i¢i ortalama nukleotid ‘

degiskenligi L ——
— 10.2% (3%-16%)

— PSRN T

|
H
:
:
i

AFIELAT Y pienscs
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DIVERSITE GENETIQUE DU VIRUS DE L"HEPATITE DELTA DANS L'EST DE LA TURQUIE

—ate

o rermak (1) F

2 He

10 hasta

* Genotipleme
— HDAg dizileri (923-

1262)

— Tum genom dizisi

(n=4)

 Tumu genotip |

* Grup ici ortalama
nukleotid degiskenligi
— 3.7%-12.7%
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DIVERSITE GENETIQUE DU VIRUS DE L'HEPATITE DELTA DANS L'EST DE LA TURQUIE

S, Oymak (1], F. Le Gal (2], O Cenal (1), P. Deay {2), 5. Badir (1), E. Gaull (2]

{1} Laboraisire de Vinloghe b d'lmirusslogle, Uaiversile o Ssienbul, Faculbd de Médecine d'|stanoul, [skanbul, Targuie
(2 Beivics ds Bacisnalogea-\Finoleg ie-Hyglene. Centre Mallenal da Hatararco de FHbnaiRe Dalia
Hipita! Avicsnna, AP-HP, IPRES M08, Univarsis Pade 13, Bedipgny, Franes

Fig.2: Analyse phylogénétique de fa région RO
an rouge; notre: dlesde, en vert dtude Bozdayl et al

N°  Origine CVHDV* CV HBV* géﬂ%‘f}“
17K Van 3.78 284 D
ZTK  Erzurum 6.00 4. 76 B
3TK Hakkari 5.38 <2.00 NA*
4TK. Hakkari 6.90 <2.00 D
5TK Hakkari T.76 <2 00 MNA

6TK Mardin 515 3.85 D

dars .
10TK  Istanbul 6.79

*log,, copies/ml
*NA: non amplifiable

Asya, Orta Dogu ve Avrupa kbkenleri ile kiimelenme



HDV: sonuc

* Genotip | su ana
kadar saptanan tek tip

» |zolatlar arasindaki
degiskenlik %16 ya
kadar cikabiliyor.

 HDV kokenleri Asya,
Orta Dogu ve Avrupa
kokenleri ile
kUmeleniyor.
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Fio.f: Anglyse phyloganebique du genama complet da

4 inolats HON turcs {en rouqe)




