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Tek Saglik

* Insan, hayvan ve cevre saglhginin korunmasi icin yerel, bélgesel, kiiresel
olarak konunun tim paydaslari arasinda esit ve bututn olarak ele
alinmasi, iletisim ve isbirliginin gelistirilmesi, yayginlastirilmasi
stratejisidir.
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Hanta Virusler

e Artik bir aile; “Hantaviridae” ve cinsi “Orthohantavirus”

* Tek iplikli negatif yonelimli, S, M, L olmak tzere Gi¢c segmentli bir RNA
genomuna sahip zarfh virtsler

* Insanda etken olan 20’den fazla tiir

* Insanda Klinik:
* Renal sendromlu kanamali ates (HFRS)
e Hantavirus pulmoner sendrom (HPS)



Yayilim ve konaklar

- Genel olarak her hantavirts 6zgul bir kemirgen
konak tarafindan tasinir diye bilinmesine karsin
alternatif konak atlamalari da gortulmektedir*

. Insan gibi kemirici disindaki rastgele konaklara
virtsin bulasmasi da bu kemiriciler araciligi ile
gerceklesir

- Dogada ture 6zgl rodentlerle veya bocek yiyen
memelilerle

- Son donemde kostebek ve yarasalar

Fotograflar M. Ali Oktem’in arsivinden

*Oktem ve ark. Emerg Infect Dis. 2014 Jan;20(1):121-5. doi: 10.3201/eid2001.121024.



Orthohantavirus genom organizasyonu

S segment, buyuklugu 1.67 — 2.06 kb arasinda degisen bir
segmenttir ve viral nukleokapsidi olusturan bir protein olan
N proteinini kodlamaktadir **

€7 RdRp

\ WRNA

5 Trimeric N protein

% Spike complex (Gn and Gc)

M segment, buyukligu 3.62 — 3.70 kb arasinda degisen
bir segmenttir ve zarf ile Gn ve Gc glikoproteinlerini
kodlamaktadir**

L segment, buyuklugu 6.35 — 6.56 kb arasinda degisen bir
segmenttir ve bu segmentten, viral replikasyonda gorev
alan RNA-bagimli RNA polimeraz (RdRp) enzimi
kodlanmaktadir **

*Muranyi W, et al. ] Am Soc Nephrol 2005; 16: 3669-3679
**Klempa B, Fichet-Calvet E, Lecompte E, et al. Emerg Infect Dis 2006; 12(5), 838-40.



Risk ve Bulasma Yolu

* Enfekte tastyicilarin ¢cikartilarindaki viral partikillerin
solunum yolu ile alinmasi
* Enfekte hayvan ile direk yaralanmali temas
 insandan insan bulasma neredeyse yok (sadece bir HPS
vakasinda Andes virus)
* Riskli gruplar;
* Askerler
* Ormaniscileri
e Tarimla ugrasanlar
* Hayvancilik faaliyetlerinden bazilari




Tarkiye'deki Hanta Virlsler ve Tasiyicilari

Myodes glareolus
Prof. Dr. Ahmet Karatasin arsivinden
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SharS, et al. 2015; Mong. J. Biol. Sci., 13(1-2): 35-42



Tarkiye’deki Hanta Virlsler ve Tastyicilari
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Chionomys.nivalis
Prof. Dr. Mustafa Sézen’in arsivinden™%

Mus macedonicus
Prof. Dr. Mustafa Sézen’in arsivinden




Kronolojik SiraylaTurkiye'de Yapiimis
Orthohantavirus Saha Calismalari

Serolojik insan tarama calismalari (Izmir 1998-2001)

]iclk kerr)1irgen izlem calismasi (Trabzon, Rize, Artvin, Izmir, 2004 DEU BAP/EU 5.
rame

Ik insan salgini tanimlanmasi ve salgin sahada kemirgen/insan salgin analizi
(Zonguldak, Bartin 2009 Saglik Bakanligi HSGM projesi)

Kirklareli-Igneada Bdlgelerindeki kemirgen saha izlemi (2009/DEU-BAP)

Insan salilnlarl ve sahada kemirgen/insan salgin analizleri (Giresun 2010-2011
Saglik Bakanligi HSGM projesi)

Giiney Anadolu ve I¢c Anadolu Bélgelerindeki kemirgen saha izlemi (Antalya,
g/llirssizr},é?dana, Osmaniye, Hatay, Konya, Aksaray, Nigde, Karaman/ TUBITAK

Sivas ve Dogu Anadolu bélgesi kemirgen saha izlemi (Ardahan, Bitlis, Bingdl,
Iilf\ngSgégElr)zincan, Erzurum, Igdir, Kars, Malatya, Mus, Sivas, Tunceli, Van/TUBITAK



Turkiye’de potansiyel hantavirls
rezervuarlarinin yayilimlari?

AGAC SEVEN TURLERIN SiBIRYA TURLERININ
GiRiS YOLU

GiRiS YOLU

vy Ta (TYAIWENE) 105
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clemanlar {

COL TURLERI

g GiRIS YOLU
.4%

0

- AFRIKA VE ¢OL TURLERI GiRiS YOLU *

5

* Kemirici ve kiguk memeli turlerinin Anadolu'ya girig kapilari ve Anadolu siginaklari (Demirsoy, 2002)
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Turkiyede Dolagan Orthohantavirusler ve
Izole edildigi memeliler

« Orthohantavirus dobravaense (Dobrava Virus);
* A flavicollis, A. ularensis
* Bartin, Kirklareli, Giresun,

 Orthohantavirus puumala (Puumala Virus);
* M. glareolus
* Bartin

« Orthohantavirus tulaense (Tula Virus);
« M. obscurus, M. irani, C. nivalis, M. macedonicus
« Erzurum, Van, Kars, Sivas, Bingol, Ardahan



PuuV Turkiye Kékeninin Filogenetigi
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Orthohantavirus dobravaense (Dobrava Virus/Bartin)

1.00
87

0.90

Dobrava
Sochi
Saaremaa

Kurkino
1.00
a7
1.00
100
1.00

100

AM397664 THAIV
AB186420 THAIV

1.00

7o 0.76% Kurkino AJ131672 Aa

East Slovakia Aviess7e ar | SK
Dobrava L41916 Af 1 SLO
0.0a Ano Poroia AY 168576 Af l GR
‘-gg 98 Ano Poroia AJ410619 Af
o oo Kumluca 80/09 HQ406825 Au I R
9% ®9 Kumluca 81/09 HQ406826 Af
Sochi EU188449 Ap

1.00
999 gyKrasnodar AF442623 Hu RU
85 G. Kiyuch AF442622 Ap
Saaremaa AJO0977S5 Aa
1
e | e

97 Saaremaa AJD09773 Aa
0.0 Katerbow GQ205406 Af
1.0082 Tomow GQ205405 Aa
8o Kriesow/Altentreptow GQ205404 Aa
Horst GQ205408 Af DE
o083+ Westergellersen GQ205407 Aa
ose Penzin GQ205401 Aa
97 penzin GQ205403 Aa
Penzin GQ205402 Af
Omsk EUS62990 Aa
1.00  Omsk EUS62989 Aa
Omsk EUS62991 Aa RU
Lipetsk EU188452 Aa

0.95
91 Kurkino AJ131673 Aa

082

Migalovci FN813291 Aa I HR
096 1.00 EastSlovakia AJ269550 Aa
85 99 East Slovakia AJ269549 Aa
SK

950 - East Slovakia AY533120 Aa
1.00 East Slovakia AY533118 Aa

81 East Siovakia AY961615 Aa
East Slovakia AY261618 Aa

DQ268650 SNGV

AF 366568 HTNV
100 AF288294 HTNV
99 M14626 HTNV

AF288299 SEOV

99080 AY273791 SEOV

AF184988 SEOV

Oktem M. et al Dobrava-Belgrade virus in Apodemus flavicollis and A. uralensis mice, Turkey

Emerg Infect Dis, 2014 Jan;20(1):121-5.
doi: 10.3201/eid2001.121024.



Orthohantavirus dobravaense (Dobrava Virus/Kirklareli-igneada)
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Erdin M, et al. Phylogenetic Characterization of Orthohantavirus dobravaense (Dobrava Virus). Emerg Infect Dis. 2024;30(4):779-782.

https://doi.org/10.3201/eid3004.230912



Orthohantavirus tulaense (Tulavirus)

Resevoir Hosts

Ei Microtus obscrurus
Microtus irani
Chionomys nivalis
Mus macedonicus

Tree scale: D.1  we—

Erzurum TR strains

Erzurum TR strains

Erzurum TR strains
—————— -Orthohantavirus tulaense 110-Mo-Kars 2019 OR 453241 | [

Erzurum strains S
------ -Orthohantavirus tulaense 9039-Mi-Van 2019 OR_453252

—————— -Orthohantavirus tulaense 109-Mo-Kars 2019 OR 453240
—————— -Orthohantavirus tulaense 12-Mi-Sivas 2019 OR_453242
------ -Orthohantavirus tulaense 8971-Mm_Elazig 2019 OR 453249
------ -Orthohantavirus tulaense 7-Mi-Sivas 2019 OR_453247
------ -Orthohantavirus tulaense 8051-Mi-Van 2019 OR_453253
—————— -Orthohantavirus tulaense 21-Mi-Sivas 2019 OR 453245
—————— -Orthohantavirus tulaense 8395-Mi-Bingol 2019 OR_453251
------ -Orthohantavirus tulaense 8992-Mi-Bingol 2019 OR_453250
—————— -Orthohantavirus tulaense 133-Cn-Ardahan 2019 OR_453243
—————— -Orthohantavirus tulaense 8-Mi-Sivas 2019 OR_453248
------ -Orthohantavirus tulaense 22-Mi-Sivas 2019 OR 453246
------ -Orthohantavirus tulaense 138-Cn-Ardahan 2019 OR_453244
—————— -Orthohantavirus tulaense 107-Mi-Sivas 2019 OR_453239

European Lineage
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e -~ - Chionomys nivalis isolate 133 OR_475431
-Microtus obscurus isolat

—
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-------- KX§81042.1 Microtus obscurus il
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-Microtus irani isolate 21 O

-Microtus irani isolate 9051

Turkish cluster

M. obscurus

M. irani



Microtus spp.

M. iranii (M.A.Oktem’in arsivinden)

Microtus spp. Orneklerinin yakalandigi lokaliteler. Pozitif érnek bulunan lokaliteler harita
uzerinde kirmizi, pozitif ornek bulunmayan lokaliteler mavi noktalar ile gosterilmistir. Haritada
san ile taranmis alan Turkiye’de Microtus turlerinin yayilis alanini gostermektedir, butlin

Turkiye’de yayiimaktadir.



Chionomys spp.

C. Nivalis (M.S6zen’in arsivinden)

Chionomys spp. Orneklerinin yakalandigi lokaliteler. Pozitif 6rnek bulunan lokaliteler harita
uzerinde kirmizi, pozitif ornek bulunmayan lokaliteler mavi noktalar ile gosterilmistir. Haritada

sari ile taranmis alan Chionomys nivalis’in Turkiye’deki yayilig alanini gostermektedir.



Mus spp.

M. macedonicus (M.Sézen’in arsivinden)

Mus spp. orneklerinin yakalandigi lokaliteler. Pozitif ornek bulunan lokaliteler harita Uzerinde
kirmizi, pozitif ornek bulunmayan lokaliteler mavi noktalar ile gosterilmistir. Haritada san ile

taranmis alan Mus spp. Turlerinin Turkiye’deki yayilis alanini gostermektedir.



Crocidura spp.

e - i —;,:_"y_.:.fr',_,‘”_
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C. suovalensis (M.A.Okterm’in arsivinden)

Crocidura spp. orneklerinin yakalandigi lokaliteler. Pozitif ornek bulunan lokaliteler harita Uzerinde
kirmizi, pozitif ornek bulunmayan lokaliteler mavi noktalar ile gosterilmistir. Haritada sari ile taranmis

alan Crocidura spp. Turlerinin Turkiye’deki yayilig alanini gostermektedir.
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Tula orthohantavirus pozitifligi gosteren
kemiricilerin tur bilgilerini ve illere gore dagilimi
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Proje kapsaminda saptanan Tula orthohantavirus (TULV) pozitifliklerininillere gore dagilimi ve bilgileri
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Kismi L segment sanger dizilemesi
yvapilan pozitif orneklerin
filogenetik analizi

|

Hantavirus 8 L Segment Consensus Sanger Seq
Hantavirus 107 L Segment Consensus Sanger Seq
Hantavirus 133 L Segment Consensus Sanger Seq
Hantavirus 138 L Segment Consensus Sanger Seq
Hantavirus 12 L Segment Consensus Sanger Seq
Hantavirus 9051 L Segment Consensus Sanger Seq
Hantavirus 8992 L Segment Consensus Sanger Seq
Hantavirus 8995 L Segment Conensus Sanger Seq
Hantavirus 21 L Segment Consensus Sanger Seq
Hantavirus 8971 L Segment Consensus Sanger Seq
Hantavirus 7 L Segment Consensus Sanger Seq
Hantavirus 22 L Segment Consensus Sanger Seq

Hantavirus 109 L Segment Consensus Sanger Seq

Hantavirus 9039 L Segment Consensus Sanger Seq

Tula-like hantevirus - 1185681

MT253486.1 Tula orthohantavirus isolate TR-Erz-HantaV-283 RNA-dependent RNA polymerase gene partial cds
MT263475.1 Tula orthohantavirus isolate TR-Erz-HantaV-118 RNA-dependent RNA polymerase gene partial cds
MT283482.1 Tula arthchantawvirus isolate TR-Erz-HantaV-2563 RNA-dependent RNA polymerase gene partial cds
MT263478.1 Tula orthohantawirus isolate TR-Erz-HantaV-146 RNA-dependent RNA polymerase gene partial cds
MT263487 1 Tula orthohantavirus isolate TR-Erz-HantaV-291 RNA-dependent RNA polymerase gene partial cds
Hantavirus 110 L Segment Consensus Sanger Seq ] Tula-like hantawirus - 1185681

MT263493.1 Tula orthohantawvirus 1solate TR-Erz-HantaV/-441 RNA-dependent RNA polymerase gene partial cds
MT283492 1 Tula arthchantavirus 1solate TR-Erz-HantaV/-418 RNA-dependent RNA polymerase gene partial cds
MT263477 1 Tula orthohantavirus isolate TR-Erz-HantaV/-138 RNA-dependent RNA polymerase gene partial cds
MT263476.1 Tula orthohantavirus isolate TR-Erz-HantaV-132 RNA-dependent RNA polymerase gene partial cds

MKS535037.1 Tula orthohantawirus isolate Lodz RNA-dependent RNA polymerase gene partial cds

100

9 —— HQ728460.1 Tula virus isolate GER/09/1905/Magr segment L RNA dependent RNA polymerase gene partial cds
L MK535035 1 Tula orthohantavirus isolate KS18/940 RMNA-dependent RNA polymerase gene partial cds

HQ728481 1 Tula virus isolate GER/08/525Marv segment L RNA dependent RNA polymerase gene partial cds
HQT728456 1 Tula virus isolate GER/09/2155/Arv segment L RNA dependent RNA polymerase gene partial cds
HQ728454 1 Tula virus isolate GER/09/815/Arv segment L RNA dependent RNA polymerase gene partial cds
HQ728453.1 Tula virus isolate GER/08/712/Arv segment L RNA dependent RNA polymerase gene partial cds

KF177173.1 Tula virus strain TULY RAV31 RNA-dependent RNA polymerase (L) gene partial cds

HQ728459 1 Tula virus isolate GER/5Z/Arv segment L RNA dependent RNA polymerase gene partial cds
KU287981 1 Tula virus strain CHEVRU/HU/FRA2015/15 00453 RNA-dependent RNA polymerase (L) gene partial cds
HQ728458 1 Tula virus isolate GER/127/Arv segment L RNA dependent RNA polymerase gene partal cds
HQ728457 1 Tula virus isolate GER/109/Arv segment L RNA dependent RNA polymerase gene partal cds
HQ728462 1 Tula virus 1solate GER/20/Marv segment L RNA dependent RNA polymerase gene partial cds

MN183138 1 Tula orthohantavirus isolate TOV Xinjiang 198 segment L complete sequence

MN183135 1 Tula orthohantavirus isolate TOV Xinjiang33 seqment L complete sequence

HQ728455.1 Tula virus isolate CH/09/1026/Arv segment L RNA dependent RNA polymerase gene partial cds
FJ495100.1 Tula virus strain TULV/SestrzeMag98 02 segment L RNA dependent RNA polymerase gene partial cds
FJ495099 1 Tula virus strain TULV/Griblie/f4a57 01 segment L RNA dependent RNA polymerase gene partial cds
MT514298 1 Tula orthohantavirus isolate MarDSu08 1 segment L complete sequence

MT514295 1 Tula arthohantavirus isolate MagDEf02 1 segment L complete sequence

FJ495102.1 Tula virus strain TULV/Sred ob Dravls51 97 segment L RNA dependent RNA polymerase gene partal cds
NC 005228.1 Tula wirus segment L complete sequence

AJO05637 1 Tula virus stran Tula/Moravial5302v segment L complete sequence genomic RNA

FJ495101 1 Tula virus strain TULV/Hodos/Ma89 99 segment L RNA dependent RNA polymerase gene partial cds
MKB05685 1 Tula orthohantavirus isolate TULV/Magr1100/Beskydy/CZ/2014 segment L RNA-dependent RNA polymerase gene partial cds
KC522413.1 Tula virus isolate JiTr/Opava/12 RNA-dependent RNA polymerase gene partial cds

MT514298.1 Tula orthohantavirus 1solate MarCzGr07 segment L complete sequence

KP013567 1 Tula wirus strain Ma/5880-09 L protein (L) gene partial cds

KJ994778 1 Puurmala wrus isolate Mw/07/1219 segment L complete sequence

AB712372 1 Hokkaido virus Large gene for RNA-dependent RNA polymerase complete cds isolate: Kitahiyama128L/2008
KJB57321.1 Khabarovsk virus 1solate Fuyuan-Mm-217 RNA-dependent RNA polymerase gene complete cds
KPE45196.1 Seoul virus isolate Fj372/2013 segment L complete sequence

NC 005222 1 Hantaan wirus segment L complete genome

NC 005235 1 Dobrava wirus complete L segment gene for polymerase protein strain DOBV/Ano-Poroia/Aflg/1999)
FJB09772 1 Rio Mamore virus isolate HTN-D07 segment L complete sequence

KYB59431._1 Andes orthohantavirus stran ANDV LS-CH-2016 RNA-dependent RNA polymerase gene complete cds
GQ244526.1 Bayou wirus 1solate HV F0260003 segment L complete sequence

GQ200821 1 Cano Delgadito wirus strain VHV-574 RNA-dependent RNA polymerase gene complete cds

L37902 1 Sin Nombre virus (NM R11) RNA L segment encoding RNA polymerase (L protein) complete cds



Tree scale: 0.1

TULV S-segment
actk okunan
bolgenin
tamamini
kapsayan protein
dizilerinin
filogenetik agaci

PUUV Suo-lung Myades glareolus 2017 Finland MT024590 1
TULV 76 Microtus arvalis 1987 Russia Z30941.1
TULV 249 Microtus rossiaemeridionalis 1987 Russia Z30944.1

- TULV 175 Microtus arvalis 1987 Russia Z30943.1

TULV 53 Microtus arvalis 1987 Russia Z30342.1

TULV 23 Microtus arvalis 1987 Russia Z30945.1

TULV LT18-NAR-10 Microtus arvalis 2018 Lithuania MT580940.2

TULV LT18-KAL-13 Microtus arvalis 2018 Lithuania MT580938.2

TULV Karatal 322 Microtus arvalis 2003 Kazakhstan AM945877.1
TULV Taldykorgan-Ma343 arvalis 2003 K AM845879.1
TULV Karatal-Ma240 Microtus arvalis 2003 Kazakhstan AM945878.1
TULV Omsk-Siberia-MG23 Microtus gregalis Unknown Russia AF442621.1
TULV xj4 Microtus arvalis 2015 China KX270414.1

TULV TOV-Xinjiang198 Microtus abscurus 2016 China MND52673.1
TULV TOV-Xinjiang33 Microtus obscurus 2016 China MN052672.1
TULV TOV-Xinjiang10 Microtus obscurus 2016 China MND52671.1
TULV TOV-Xinjiang? Microtus obscurus 2016 China MN052670.1
TULV LL2-Omsk-Siberia Lagurus lagurus Unknown Russia AF442618.1
TULV Mill123 Microtus arvalis 2012 France KU139605.1

TULV D63 Microtus arvalis 1998 Germany AF288821.1

TULV D17 Microtus arvalis 1998 Germany AF289820.1

TULV D5 Microtus arvahis 1998 Germany AF289819.1

TULV Sen05-175 Microtus arvalis Unknown Germany EU439949.1
TULV Sen05-205 Micretus arvalis Unknown Germany EU439951.1
TULV Sen05-204 Microtus arvalis Unknown Germany EL439950.1

TULY 12 Microtus irani 2019 Turkey

TULV 21 Microtus ifani 2019 Turkey

TULV 167 Microtus irani 2019 Turkey

TULV 08 Micratus irani 2018 Turkey

TULV Kosiceldd Microts arvalis 1995 Slovakia Y13979.1

TULV Kosice667 Microtus arvalis 1995 Slovakia Y13980.1

TULV Cacak Microtus subterraneus 1989 Serbia AF017659.1

TULV MarCzHo09 Microtus arvalis 2013 Czech Republic MK386131.1
TULV MarD5u08-2 Microtus arvalis 2015 Germany MT514280.1
TULV MagDEf02-2 Microtus arvalis 2015 Germany MT514276.1
TULV MarDO103 Microtus arvalis 2014 Germany MK386134.1

TULV MarDSp01 Microtus arvalis 2014 Germany MK386135.1

TULV MarDHgO1 Microtus arvalis 2014 Germany MK386133.1

TULV MarCHEI42 Microtus arvalis 2016 Switzerland MT514277.1
TULV MarDKbB31 Microtus arvalis 2015 Germay MK386138.1

TULV CHEVRU-15-00453 Homo sapiens 2015 France KT946591.1
TULV MarDP01 Microtus arvalis 2016 Germany MK386139.1

TULV MarDSql5 Microtus arvalis 2015 Germany MK386141.1

TULV g-20-s Microtus arvalis 2007 Germany AF164093.1

TULV MarDSu08-1 Microtus arvalis 2015 Germany MT514279.1
TULV Mar DGb22 Microtus arvalis 2015 Germany MK386137.1

TULV MarDDhOS Microtus arvalis 2014 Germany MK386130.1

TULV MarCzKa04 Microtus arvalis 2016 Czech Republic MK386136.1
TULV MarCzGr07 Microtus arvalis 2015 Czech Republic MT514278.1
TULV MagDEF02-1 Microtus arvalis 2015 Germany MT514275.1
TULV MarDRbO1 Microtus arvalis 2015 Germany MK386140.1

TULV MarCzJe04 Microtus arvalls 2013 Czech Reoublic MK386132.1
TULV €109-5 Microtus arvalis 1995 Croatia AF164094.1

TULV Koziky5247 Microtus arvalis 1995 Slovakia AJ223600.1

TULV Moravia 5293 Microtus arvalis 1994 Czech Republic Z48574.1
TULV Moravia 5286 Microtus arvalis 1994 Czech Republic Z48572.1
TULV Koziky5276 Microtus arvalis 1995 Slovakia AJ223601.1

TULV Moravia 5302 Microtus arvalis 1994 Czech Republic NC 005227.2
TULV Moravia 5302v Microtus arvalis 1995 Czech Republic Z69991.1
TULV Moravia 5294 Microts arvalis 1894 Czech Republic Z48741.1

Tree scale: 1

TULV S-segment
actk okunan
bolgenin tamamini
kapsayan
niikleotid
dizilerinin
filogenetik agaci

PUUV Suo-lung Myodes glareolus 2017 Finland MT024580.1

TULV Sen05-205 Microtus arvalis Unknown Germany EU439951 .1
TULV Sen05-204 Microtus arvalis Unknown Germany EU439950.1
TULV Sen05-175 Microtus arvalis Unknown Germany EU439949.1
TULV LL2-Omsk-Sibena Lagurus lagurus Unknown Russia AF442618.1
TULV LT18-NAR-10 Microtus arvalis 2018 Lithuania MT580940.2

TULV LT18-KAL-13 Microtus arvalis 2018 Lithuania MT580938.2

TULV 249 Microws rossiaemeridionalls 1987 Russia Z30944.1

TULV 76 Microtus arvalis 1987 Russia Z30941.1

TULV 175 Microtus arvalis 1987 Russia 230943.1

TULV 23 Microtus arvalis 1987 Russia Z30945.1

TULV 53 Microtus arvalis 1987 Russia Z30942.1

TULV Omsk-Siberia-MG23 Microtus gregalis Unknown Russia AF442621.1
TULV TOV-Xinjiang7 Microtus obscurus 2016 China MN052670.1
TULV TOV-Xinjiang10 Microtus obscurus 2016 China MN052671.1
TULV TOV-Xinjiang198 Microtus abscurus 2016 China MN052673.1
TULV TOV-Xinjiang33 Microtus obscurus 2016 China MNO52672.1
TULV xjd Microtus arvalis 2015 China KX270414.1

TULV Karatal 322 Mi arvalis 2003 Kazakh AMO45877.1
TULV Taldykorgan-Ma343 Microtus arvalis 2003 Kazakhstan AM945879.1
TULV Karatal-Ma340 Microtus arvalis 2003 Kazakhstan AM945878.1
TULV DS Microtus arvalis 1998 Germany AF289819.1

TULV D63 Microtus arvalis 1998 Germany AF289821.1

TULV D17 Microtus arvalis 1998 Germany AF289820.1

- TULV Mill123 Microtus arvalis 2012 France KU139605.1
TULV Patandoken B101 Microlus ubiscurus 2018 Turkey MH649270.1
R TULV 110 Migrotus obscuris 2019 Turkey

TULV 12 Microtus irani 2019 Turkey

TULV

TULV 21 Microtus 19 Turk

19 Turkey

TULV Cacak Microtus subterraneus 1989 Serbia AF017659.1

TULV Kosice667 Microtus arvalis 1995 Slovakia Y13980.1

TULV Kosicel44 Microtus arvalis 1995 Slovakia Y13979.1

TULV MarCHEI2 Microtus arvalis 2016 Switzerland MT514277.1
TULV CHEVRU-15-00453 Homo sapiens 2015 France KT946501.1
TULV g-20-s Microtus arvalis Unknown Germany AF164093.1

TULV MarDP101 Microtus arvalis 2016 Germany MK386139.1

TULV MarDSq15 Microtus arvalis 2015 Germany MK386141.1

TULV MarDKbB31 Microtus arvalis 2015 Germay MK386138.1

TULV MarDOt03 Microtus arvalis 2014 Germany MK386134.1

TULV MagDE!02-2 Microwus arvalis 2015 Germany MT514276.1
TULV MarDHg01 Microtus arvalis 2014 Germany MK386133.1

TULV MarDSp01 Microtus arvalis 2014 Germany MK386135.1

TULV MarDSu08-2 Microtus arvalis 2015 Germany MT514280.1
TULV ¢109-s Microtus arvalis 1995 Croatia AF164094.1

TULV MarDRh01 Microtus arvalis 2015 Germany MK386140.1

TULV Mar DGb22 Microtus arvalis 2015 Germany MK386137.1

TULV MarCzKa04 Microtus arvalis 2016 Czech Republic MK386136.1
TULV MarCzJe04 Microtus arvalis 2013 Czech Reoublic MK386132.1
TULV MarCzHo09 Microtus arvalis 2013 Czech Republic MK386131.1
TULV MarDSu08-1 Microtus arvalis 2015 Germany MT514279.1
TULV MarDDh0S Microtus arvalis 2014 Germany MK386130.1

TULV MagDEF02-1 Microtus arvalis 2015 Germany MT514275.1
TULV MarCzGr07 Microtus arvalis 2015 Czech Republic MT514278 1
TULV KozikyS276 Microtus arvalis 1995 Slovakia AJ223601.1

TULV KozikyS247 Microtus arvalis 1995 Slovakia AJ223600.1

TULV Moravia 5302v Microtus arvalis 1995 Czech Republic Z69991.1
TULV Moravia 5302 Microtus arvalis 1994 Czech Republic NC 005227.2
TULV Moravia 5294 Microtus arvalis 1994 Czech Republic Z48741.1
TULV Moravia 5293 Microtus arvalis 1994 Czech Republic Z48574.1
TULV Moravia 5286 Microtus arvalis 1994 Czech Republic Z48573.1

TULV 08 otus frami 2




TULV M-segment
acik okunan
bolgenin
tamamini
kapsayan protein
dizilerinin
filogenetik agaci

--------- -PULV SuoLung Myodes glareolus 2017 Finland MT024591.1
Bt TULV TOVXinjiang7 Microtus obscurus 2016 China MN183137.1
TULV TOVXinjiang33 Microtus obscurus 2016 China MN183139.1
TULV TOVXinjiang10 Microtus obscurus 2016 China MN183138.1
-TULV TOVXinjiang198 Microtus obscurus 2016 China MN183140.1
TULV LT18Kal13 Microtus arvalis 2018 Lithuania OL355108.1
TULV LT18Nar10 Microtus arvalis 2018 Lithuania 0L355109.1
TULV 8101Mo Micronss o 1

& TULV 1S iran] 2019 Turkey

TULV 21 Microtus irani 2019 Turkey

TULV 107 Microtus irani 2019 Turkey

o [ULV08 Microtus irani 2019 Turkey

TULV MarCHE142 Microtus arvalis 2016 Switzerland MT514287.1
TULV MagDEf022 Microtus arvalis 2015 Germany MT514286.1

TULV MarDHgO1 Microtus arvalis 2014 Germany MK386145.1

TULV MarDSp01 Microtus arvalis 2014 Germany MK386147.1

TULV MarDOt03 Microtus arvalis 2014 Germany MK386146.1

TULV MarDSu082 Microtus arvalis 2015 Germany MT514290.1

TULY MarDPf01 Microtus arvalis 2016 Germarny MK386151.1

TULV MarDKbB31 Microtus arvalis 2015 Germany MK386150.1
TULV MarDSq15 Microtus arvalis 2015 Germany MK286153.1

TULV MarDRbO1 Microtus arvalis 2015 Germany MK386152.1

TULV Morava5286Ma Micretus arvalis 1994 Czech Republic 266538.1
TULV Moravia5302v Microtus arvalis 1995 Czech Republic NC 005228.1
-TULV MarCzHo09 Microtus arvalis 2013 Czech Republic MK386143.1
TULV MarCzGr07 Microtus arvalis 2015 Czech Republic MT514288.1
TULV MarCzKa04 Microtus Arvalis 2016 Czech Republic MK3856148.1
TULV MarDGh22 Microtus arvalis 2015 Germany MK386149.1

TULV MagDEf021 Microtus arvalis 2015 Germany MT514285.1

TULV MarCzJe04 Microtus arvalis 2013 Czech Republic MK386144.1
-TULV MarDDh05 Microtus arvalis 2014 Germany MK386142.1

TULY MarDSu081 Microtus arvalis 2015 Germany MT514289.1

Tree scale: 1

TULV M-segment
actk okunan
bolgenin
tamamini
niikleotid
dizilerinin
filogenetik agaci

PUUV Suo-Lung Myodes glareolus 2017 Finland MT024591.1
TULV 12 Microtus irar 9 Turkey

9 Turkey

9 Turkey

BB TULV 107 Microtus irani 2019 Turkey

TULV B101Mo Microtus obscurus 2016 Turkey MH649271.1

TULY 110 Micratus obscurus 2019 Turkey

TULV Morava-5286Ma Microtus arvalis 1994 Czech Republic Z66538.1
TULV Moravia-5302v Microtus arvalis 1995 Czech Republic NC 005228.1
TULY MarCzGr07 Microtus arvalis 2015 Czech Republic MT514288.1
TULV MarDRbD1 Microtus arvalis 2015 Germany MK386152.1

TULV MarCzKa04 Microtus Arvalis 2016 Czech Republic MK386148.1
TULV MarDGh22 Microtus arvalis 2015 Germany MK386149.1

TULV MarCzHo09 Microtus arvalis 2013 Czech Republic MK386143.1
TULV MarCzJe04 Microtus arvalis 2013 Czech Republic MK386144.1
TULY MagDEf02-1 Microtus arvalis 2015 Germany MT514285.1
TULV MarDDh05 Microtus arvalis 2014 Germany MK386142.1

TULV MarDSu08-1 Microtus arvalis 2015 Germany MT7514289.1
TULV LT18-Kal13 Microtus arvalis 2018 Lithuania OL355108.1

TULV LT18-Nar10 Microtus arvalis 2018 Lithuania 0L355108.1

TULV TOV-Xinjiang198 Microtus obscurus 2016 China MN183140.1
TULV TOV-Xinjiang10 Microtus obscurus 2016 China MN183138.1
TULV TOV-Xinjiang7 Microtus obscurus 2016 China MN183137.1
TULV TOV-Xinjiang33 Microtus obscurus 2016 China MN183139.1
TULV MarDPf01 Microtus arvalis 2016 Germany MK386151.1

TULV MarDKbB31 Microtus arvalis 2015 Germany MK386150.1

TULV MarDSq15 Microtus arvalis 2015 Germany MK386153.1

TULV MarCHE142 Microtus arvalis 2016 Switzerland MT514287.1
TULV MagDEf02-2 Microtus arvalis 2015 Germany MT514286.1
TULV MarDHg01 Microtus arvalis 2014 Germany MK386145.1

TULV MarDSp01 Microtus arvalis 2014 Germany MK386147.1

TULV MarDOt03 Microtus arvalis 2014 Germany MK386146.1

TULV MarDSu08-2 Microtus arvalis 2015 Germany MT514290.1




Tree scale: 0,01 b—

TULV L-segment
acik okunan
bolgenin
tamamini
kapsayan protein
dizilerinin
filogenetik agaci

TULV 12 Mlcmtus |ran| 2019 Turkey -

TULV 107 Microtus irani 2019 Turkey

TULV 21 Microtus irani 2019 Turkey

TULV 08 Microtus irani 2019 Turkey

TULV LT18Nar10 Microtus arvalis 2018 Lithuania OL355110.1

TULV LT18Kal13 Microtus arvalis 2018 Lithuania MT580937.2

TULV TOVXinjiang7 Microtus obscurus 2016 China MN183133.1
TULV TOVXinjiang33 Microtus obscurus 2016 China MN183135.1
TULV TOVXinjiang10 Microtus obscurus 2016 China MN183134.1
TULV TOVXinjiang198 Microtus obscurus 2016 China MN183136.1
TULV MarDRbO1 Microtus arvalis 2015 Germany MK386164.1

TULV MarCzGr07 Microtus arvalis 2015 Czech Republic MT514298.1
TULV Moravia5302v Microtus arvalis 1995 Czech Republic NC 005226.1
TULV MarCzJe04 Microtus arvalis 2013 Czech Republic MK386156.1
TULV MarCzHo09 Microtus arvalis 2013 Czech Republic MK386155.1
TULV MarDSu081 Microtus arvalis 2015 Germany MT514299.1

TULV MarDDhO5 Microtus arvalis 2014 Germany MK386154.1

TULV MagDEf021 Microtus arvalis 2015 Germany MT514295.1

TULV MarDKbB31 Micratus arvalis 2015 Germany MK386162.1
TULV MarDPf01 Microtus arvalis 2016 Germany MK386163.1

TULV MarCHE142 Microtus arvalis 2016 Switzerland MT514297.1

-~ TULV MarDHg01 Microtus arvalis 2014 Germany MK386157.1
- - TULV MarDSp01 Microtus arvalis 2014 Germany MK386159.1
- TULV MarDSu082 Microtus arvalis 2015 Germany MT514300.1

TULV MarDOt03 Microtus arvalis 2014 Germany MK386158.1
TULV MagDEf022 Microtus arvalis 2015 Germany MT514296.1

Tree scale: 0.1

TULV L-segment
actk okunan
bolgenin
tamamini
kapsayan protein
dizilerinin
filogenetik agaci

TULV 8101Mo Microtus obscurus 2016 Turkey MH649272.1
TULV 110 Microtus obscurus 2018 Turkey
TULV 107 Microtus irani 20

TULY 12 Microtus irani 2018 Turkey

TULV 08 Microtus irani 2018 Turkey

TULV LT18-Nar10 Microtus arvalis 2018 Lithuania OL355110.1
TULV LT18-Kal13 Microtus arvalis 2018 Lithuania MT580937.2
TULV TOV-Xinjiang? Microtus obscurus 2016 China MN183133.1
TULV TOV-Xinjiang33 Microtus obscurus 2016 China MN183135.1

- - TULV TOV-Xinjiang10 Microtus obscurus 2016 China MN183134.1

TULV TOV-Xinjiang198 Microtus obscurus 2016 China MN183136.1

-~ TULV MarDRb01 Microtus arvalis 2015 Germany MK386164.1
- TULV MarCzGr07 Microtus arvalis 2015 Czech Republic MT514298.1

TULY Moravia-5302v Microtus arvalis 1995 Czech Republic NC 005226.]
TULV MarCzJe04 Microtus arvalis 2013 Czech Republic MK386156.1
TULY MarCzHo09 Microtus arvalis 2013 Czech Republic MK386155.1
TULY MagDEf02-1 Microtus arvalis 2015 Germany MT514295.1
TULV MarDDh0S5 Microtus arvalis 2014 Germany MK386154.1

TULV MarDSu08-1 Microtus arvalis 2015 Germany MT514299.1
TULV MarCHE142 Microtus arvalis 2016 Switzerland MT514297.1
TULV MarDKbB31 Microtus arvalis 2015 Germany MK386162.1
TULY MarDPf01 Microtus arvalis 2016 Germany MK386163.1

TULY MarDHg01 Microtus arvalis 2014 Germany MK386157.1

TULV MarDSp01 Microtus arvalis 2014 Germany MK386159.1

TULY MarDOt03 Microtus arvalis 2014 Germany MK386158.1

TULV MagDEf02-2 Microtus arvalis 2015 Germany MT514296.1
TULV MarDSu08-2 Microtus arvelis 2015 Germany MT514300.1



Dogu Anadolu arastirma boélgesinde bu gline
kadar elde edilmis veriler isiginda sicak noktalar

Tula orthohantavirus pozitifligi gosteren kemirgen turlerinin dagilimini gosteren harita. Kirmizi ile
gosterilen noktalar ve gevresinin bu proje kapsaminda saptanan Hantavirus bakimindan riskli alanlar

oldugunu soylemek mumkundur. Yesil nokta bu projenin oncesinde pozitifik saptanmis riskli bolgeyi

gostermektedir.



Bayesian evrimlesme zamani agacil

0.6089
0:8338
0.6561
0.6448
e
7.0
1919 1929 1939 1949 1959 1969 1979 1989 1999 2009

2019

TULV LT18-NAR-10 Microtus arvalis 2018 Lithuania MT580940.2
TULV LT18-KAL-13 Microtus arvalis 2018 Lithuania MT580938.2
TULV 23 Microtus arvalis 1987 Russia Z30945.1
TULV 175 Microtus arvalis 1987 Russia Z30943.1
TULV 53 Microtus arvalis 1987 Russia Z30942.1
TULV 76 Microtus arvalis 1987 Russia Z30941.1
TULV 249 Microtus rossiaemeridionalis 1987 Russia Z30944.1
TULV Karatal 322 Microtus arvalis 2003 Kazakhstan AM945877.1
TULV TOV-Xinjiang10 Microtus obscurus 2016 China MN052671.1
TULV TOV-Xinjiang7 Microtus obscurus 2016 China MN052670.1
TULV TOV-Xinjiang33 Microtus obscurus 2016 China MN052672.1
TULV TOV-Xinjiang198 Microtus obscurus 2016 China MN052673.1
ULV 08 Microtus irani 2019 Turkey Unknow
ULV 12 Microtus irani 2019 Turkey Unknow
ULV 107 Microtus irani 2019 Turkey Unknow:
ULV 21 Microtus irani 2019 Turkey Unknow
ULV 110 Microtus obscurus 2019 Turkey Unknow
ULV Palandoken 8101 Microtus obscurus 2016 Turkey MH649270.
TULV D5 Microtus arvalis 1998 Germany AF289819.1
TULV D17 Microtus arvalis 1998 Germany AF289820.1
TULV D63 Microtus arvalis 1998 Germany AF289821.1
TULV Mill123 Microtus arvalis 2012 France KU139605.1
TULV Kosice667 Microtus arvalis 1995 Slovakia Y13980.1
TULV Kosice144 Microtus arvalis 1995 Slovakia Y13979.1
TULV Cacak Microtus subterraneus 1989 Serbia AF017659.1
TULV Moravia 5302v Microtus arvalis 1995 CzechRepublic Z69991.1
TULV Moravia 5294 Microtus arvalis 1994 CzechRepublic Z48741.1
TULV Koziky5276 Microtus arvalis 1995 Slovakia AJ223601.1
TULV Moravia 5302 Microtus arvalis 1994 CzechRepublic NC 005227.2
TULV Moravia 5286 Microtus arvalis 1994 CzechRepublic Z48573.1
TULV Moravia 5293 Microtus arvalis 1994 CzechRepublic Z48574.1
TULV Koziky5247 Microtus arvalis 1995 Slovakia AJ223600.1
TULV MarDOt03 Microtus arvalis 2014 Germany MK386134.1
TULV MagDEf02-2 Microtus arvalis 2015 Germany MT514276.1
TULV MarCHEI42 Microtus arvalis 2016 Switzerland MT514277.1
TULV MarDHg01 Microtus arvalis 2014 Germany MK386133.1
TULV MarDSp01 Microtus arvalis 2014 Germany MK386135.1
TULV MarDSu08-2 Microtus arvalis 2015 Germany MT514280.1
TULV MarDSq15 Microtus arvalis 2015 Germany MK386141.1
TULV MarDPf01 Microtus arvalis 2016 Germany MK386139.1
TULV MarDKbB31 Microtus arvalis 2015 Germay MK386138.1
TULV CHEVRU-15-00453 Homo sapiens 2015 France KT946591.1
TULV g-20-s Microtus arvalis 2007 Germany AF164093.1
TULV MarCzHo09 Microtus arvalis 2013 CzechRepublic MK386131.1
TULV MarCzKa04 Microtus arvalis 2016 CzechRepublic MK386136.1
TULV MarCzGr07 Microtus arvalis 2015 CzechRepublic MT514278.1
TULV MarCzJe04 Microtus arvalis 2013 CzechRepublic MK386132.1
TULV MarDDhO05 Microtus arvalis 2014 Germany MK386130.1
TULV MagDEF02-1 Microtus arvalis 2015 Germany MT514275.1
TULV Mar DGb22 Microtus arvalis 2015 Germany MK386137.1
TULV MarDSu08-1 Microtus arvalis 2015 Germany MT514279.1
TULV MarDRb01 Microtus arvalis 2015 Germany MK386140.1
TULV ¢109-s Microtus arvalis 1995 Croatia AF164094.1




Agac yogunluk analizi

1919 1944 1969

|
« TULV 76 Microtus arvalis 1987 Russia Z30941.1

TULV Cacak Microtus subterraneus 1989 Serbia AF017659.1 |
TULV Kosice667 Microtus arvalis 1995 Slovakia Y139$0.1
TULV Kosice144 Microtus arvalis 1995 Slovakia Y13979.1
TULV Moravia 5293 Microtus arvalis 1994 CzechRepubli'p Z48574 .1
ULV Moravia 5286 Microtus arvalis 1994 CzechRepublic Z48573.1
TULV Koziky5247 Microtus arvalis 1995 Slovakia AJ223600.1
ULV Moravia 5302 Microtus arvalis 1994 CzechRepublic NC 005227.2
TULV Moravia 5302v Microtus arvalis 1995 CzechRepublic Z69991.1
TULV Koziky5276 Microtus arvalis 1995 Slovakia AJ223601.1
\TULV Moravia 5294 Microtus arvalis 1994 CzechRepublir: 2487411
TULV c109-s Microtus arvalis 1995 Croatia AF164094 .1
TULV g-20-s Microtus arva‘is 2007 Germany AF164093.1
TULV MarDSq15 Microtus arvalis 2015 Germany MK386141.1
TULV MarDPf01 Microtus arvalis 2016 Germany MK386139.1
TULV MarDKbB31 Microtus arvalis 2015 Germay MK386138.1
TULV CHEVRU-15-00453 Homo sapiens 2015 France KT946591.1
TULV MarDSp01 Microtus arvalis 2014 Germany MK386135.1
TULV MarDHg01 Microtus arvalis 2014 Germany MK386133.1
TULV Mar[?0t03 Microtus arvalis 2014 Germany MK386134.1
TULV MagDEf02-2 Microtus arvalis 2015 Germany MT514276.1
TULV MarCHEMZ Microtus arvalis 2016 Switzerland MT514277.1
TULV MarDSu08-2 Microtus arvalis 2015 Germany MT514280.1
TULV MarCzII{oog Microtus arvalis 2013 CzechRepublic MK386131.1
TULV MarCzGr07 Microtus arvalis 2015 CzechRepublic MT514278.1
TULV MarCzKa04 Microtus arvalis 2016 CzechRepublic MK386136. 1
ILV MarCzJe04 Microtus arvalis 2013 CzechRepublic MK386132.1
FULV MarDDhO5 Microtus arvalis 2014 Germany MK386130.1
TULV MarDRbO1 Microtus arvalis 2015 Germany MK386140.1
TULV Mar DGb22 Microtus arvalis 2015 Germany MK386137.1
ULV MagDEF02-1 Microtus arvalis 2015 Germany MT514275.1
TULV ME‘rDSuOSJ Microtus arvalis 2015 Germany MT514279.1
TULV D5 Microtus arvalis 1998 Germany AF289819.1
TULV D17 Microtus arvalis 1998 Germany AF2§9820.1
TULV D63 Microtus arvalis 1998 Germany AF289821.1
TULV Palandoken 8101 Microtus obscurus 2016 Turkey MH649270.1
«TULV 110 Microtus obscurus 2019 Turkey Unknown
ULV 21 Microtus irani 2019 Turkey Unknown
ULV 12 Microtus irani 2019 Turkey Unknown
| - ULV 107 Microtus irani 2019 Turkey Unknown
| ULV 08 Microtus irani 2019 Turkey Unknown
TULV Mill123 Microtus arvalis 2012 France KU139605.1

TULV 53 Microtus arvalis 1987 Russia Z30942.1
TULV 175 Micratus arvalis 1987 Russia Z30943.1
TULV 23 Microtus arvalis 1987 Russia Z30945.1

|

T — 4«_TULV LT18-NAR-10 Microtus arvalis 2018 Lithuania MT580940..

JLV LT18-KAL-13 Microtus arvalis 2018 Lithuania MT580938.2

ULV 249 Microtus rossiaemeridionalis 1987 Russia Z30944.1
TULV Karatal 322 Microtus arvalis 2003 Kazakhstan AM945877.1
TULV TOV-Xinjiang7 Microtus obscurus 2016 China MN052670.1

TULV TOV-Xinjiang10 Microtus obscurus 2016 China MN052671.1

TULV TOV-Xinjiang33 Microtus obscurus 2016 China MN052672.1

TULV TOV-Xinjiang198 Microtus obscurus 2016 China MN052673.1
12019



Kemirgen TULV kékenlerinin evrimsel iliskisi

Microtus obscurus Microtus irani
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Microtus arvalis Mlcrotus rossiaemeridionalis

Microtus subterraneus a

> o > Mus macedonicus

Chionomys nivalis




Su anda planlanmis veya devam eden projeler

* GUney Dogu Anadolu Bélgesi Izlem 6n calismalari

 OMV tabanli Hantavirls asisi gelistirilmesi projesi (Tubitak
1004/22AG076)
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Kirklareli
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Sekil 2. Turkiye’de DOBV ve soylarinin bildirildi§i iller. Zonguldak, Bartin ve Giresun illerinde meydana gelen
RSKA salginlan sonucunda yapilan calismalarda etkenin DOBV oldugu beliflenmistir. Istanbul ilinde RSKA
belirtileri gbsteren bir hastada DOBV pozitifli§i bildiriimistir. Kirklareli ilinde kemiricilerde gergeklestirilen calisma
sonucunda, bu kemiricilerde DOBV pozitiflikleri bildiriimistir
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Mehmet Ali Oktem, Alagatt, 27.09.2020




