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* Kirrm-Kongo Kanamali Atesi (KKKA), keneler ile bulasan ates ve

kanama ile seyreden zoonotik bir hastalik




Kene kaynakli viriuslerin siniflandinlmasi
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Kene kaynakli virtsler iki takim, dokuz
aile ve en az 12 cinsden olusmakta

Kirrm-Kongo Kanamali Atesi virtisu
(KKKAV), Bunyavirales takimindan
Nairovirus, familyasindan yer almakta
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Frank MG, Weaver G, Raabe V et al. Crimean Congo-Hemorrhagic Fever Virus for Clinicians—Virology, Pathogenesis, and Pathology. Emerging Infectious
Diseases.2024;30 (5):847-853.
Mishra AK, Hellert J, Freitas N, et al. Structural basis of synergistic neutralization of Crimean-Congo hemorrhagic fever virus by human antibodies. Science.
2022;375:104-9



* Viral genomlar, viral

nuk
kap
bag

eoprotein (NP) ile
anmis ve L proteini ile
anmistir

* Virion, glikoprotein Gn-Gc
ve GP38 ile kaphdir

* Viral giristen sorumlu

* Her

bir RNA segmenti ile

birlikte virtse ait RNA
bagimli RNA polimeraz
(RbRp) paketlenmistir




KKKAV’nin t¢ genomik segmenti; kicuk (S)

5 — D — > * Nukleokapsid proteini (NP)

* Yapisal olmayan S proteini (NSs)
s —iMLS{GPas > NSe{_Ge D3
5 — L protein D—=

-

S segmenti

Viral NP'yi NSs ile birlikte zit yonlu okuyarak kodlar

NP ve NSs'ler konak hiicre apoptozunu diizenler

KKKAV yasam doéngusu icin de dnemli oldugunu disintlmekte
Ribonukleoprotein (RNP) komplekslerini olusturur

Viral replikasyonu, transkripsiyonu ve birlesmede gorev alan
endonukleaz aktivitesi olusturur

Frank MG. State of the Clinical Science Working Group of the National Emerging Pathogens Training and Education Center’s Special Pathogens Research
Network. Crimean Congo Hemorrhagic Fever Virus for Clinicians-Virology, Pathogenesis, and Pathology. Emerg Infect Dis. 2024



* Nukleokapsid proteini (NP)

* Yapisal olmayan S proteini (NSs)

Protein katlnmasinda Hsp'er

.nbcscme

heat-shock protein 70

NP

* Replikasyonu sirasinda konak hucresel saperon
1s1 soku proteini 70 (HSP70) ailesi ve
sitoskeleton bileseni aktin, viristin cogalma
yetenegini etkilemek icin KKKAV NP ile
etkilesime girmekte

N RV

protein being synthesised

@ finished protein

Sanchez AJ, Vincent MJ, Nichol ST. Characterization of the glycoproteins of Crimean-Congo hemorrhagic fever virus. J Virol. 2002;76:7263-75



KKKAV’nin ¢ genomik segmenti; orta (M)

5 — L protein J\-’_ =1

4

M segmenti
* Daha karmasik
e Viral glikoprotein oncusuni (GPC) kodlar

* Konak proteazlari tarafindan islenerek
* GP160/85 lireten mukus benzeri alan (MLD) ve GP38
* Gn ve Gc glikoproteinleri
* Yapisal olmayan proteinler (NSm) Uretilir

Bente DA, Forrester NL, Watts DM, McAuley AJ, Whitehouse CA, Bray M. Crimean-Congo hemorrhagic fever: history, epidemiology, pathogenesis, clinical
syn drome and genetic diversity. Antiviral Res. 2013;100:159-89



KKKAV’nin t¢ genomik segmenti; buyuk (L)
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L segmenti

e Bunyavirusler icin alisiimadik derecede buyuk

e Kodlanan protein
 Viral RNA'ya bagimli RNA polimerazi (RdRP)
e Over timorl benzeri proteazi (OTU) icerir

Bente DA, Forrester NL, Watts DM, McAuley AJ, Whitehouse CA, Bray M. Crimean-Congo hemorrhagic fever: history, epidemiology, pathogenesis, clinical syn

drome and genetic diversity. Antiviral Res. 2013;100:159-89
Kalkan-Yazici M,, et al. Cross-reactive anti-nucleocapsid protein immunity against Crimean-Congo hemorrhagic fever virus and Hazara virus in multiple

species



GENETIK CESITLILIK

* KKKAV genetik varyasyonlari fazla olan bir viris

 Genomunun replikasyonu hataya aciktir ve antijenik kaymaya yol
acabilmekte

* Ssegmentinde %20
* M segmentinde %31

* L segmentinde %22 dizi farkhhgi



KKKAV-GENOTIP

B - AT Clade VI - EUROPE 2

Clade VII - EUROPE 3
Clade T - AFRICA |

Tarkiye

Clade 1lla — AFRICA 3

Europe-1 (genotip V)

Clade ITIb AFRICA 4 CladeIVa-ASIA 1

S gen segmentinin cografi kokenine ve filogenetik analizlerine gore
genotipler

Asya 1 ve 2
Avrupa l, 2 ve 3
Afrika 1, 2,3 ve 4

Atkinson B, Chamberlain J, Logue CH, Cook N, Bruce C, Dowall SD, et al. Development of a real-time RT-PCR assay for the detection of
Crimean-Congo hemorrhagic fever virus. Vector Borne Zoonotic Dis. 2012



BIVIC Infectious Diseases R i

Research article

The first clinical case due to AP92 like strain of Crimean-Congo

Hemorrhagic Fever virus and a field survey
Kenan Midilli!, Aysen Gargili?, Onder Ergonul*3, Murat Elevli4, Sevgi Ergin!,

Nesrin Turan®, Gonul Sengoz°, Recep Ozturk” and Mehmet Bakar?®

Avrupa 2 grubunda yer alan ve Yunanistan’da tespit edilmis

AP92 susu ile yakin iliskili virtisin de tlkemizde oldugu tespit edilmistir
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%

e >56 Ulkede olmak lizere Avrupa, Asya ve Afrika'da endemik
* Yaklasik 3 milyar kisi risk altinda
* Her yil 10.000 — 15.000 kiside enfeksiyon

baea S0th parallel north oo

Ancak daha kesin rakamlari belirlemek zor
Vakalarin %88'inin subklinik

Hastaligin taninmiyor olmasi doNy

Sinirli laboratuvar test kapasitesine sahip N ’ —

" M Endemic CCHF
B Reported CCHF
B Vector presence

yerlerde meydana gelmesi
Vaka tanimi endemik bodlgeler arasinda

standardize edilmemis olmasi

Hawman DW, Feldmann H. Recent advances in understanding Crimean-Congo hemorrhagic fever virus. F1000Res. 2018;7:F1000 Faculty Rev-1715.
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Review

New aspects about Crimean-Congo hemorrhagic fever (CCHF) cases and ‘ 1))
associated fatality trends: A global systematic review and meta-analysis SR

Hassan Nasirian

Dep of Medical En logy and Vector Control, School of Public Health, Tehran University of Medieal Sciences, Tehran, Tran
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KKKA salginlarin kuresel yayilma riski neden artiyor ?

Uluslararasi yer
degisiklikleri




Viriisiin Insanlara Bulagmasi

* Hyalomma cinsi kenelerin tutunmasi ile
* Kene ile temas (kenenin ezilmesi)

* Viremik donemde hayvanlarin doku ve
salgilarina temas ile

e Akut hastalik donemindeki insanlarin kan
ve vucut sivilari ile

* Anneden bebege (vertikal bulas)
e Laboratuvardan direkt temas ile




VEKTOR-KENELER

KKKAV diinyada en az 35 kene (32 sert ve 3 yumusak)
H. marginatum ]
Amblyomma variegatum

Haemaph.ysalls punctata — KKKAV tasiyan keneler
H. anatolicum

H. truncatum
R. bursa —

«+xEsas vektor H. marginatum

Tiirkiye'de ise;
Ixodidae ailesinde alti soyda 39 ve Argasidae ailesinde l¢ soyda sekiz
olmak Uzere toplam 47 kene turu rapor edilmis

Gargili A, Estrada-Pefa A, Spengler JR, et al. The role of ticks in the maintenance and transmission of Crimean-Congo hemorrhagic fever
virus: a review of published field and laboratory studies. Antivir. Res. 2017;144:93-119.




VEKTOR-KENELER

Small mammals, Ungulates

birds & reptiles
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e Kene-hayvan-kene dongusi asemptomatik oldugundan
hayvan KKKAV enfeksiyonlarinin tespit edilmesi zordur
* Yalnizca insanlarda semptomatik hastalik yapmaktadir







PATOGENEZ 1

Patogenez ve immunobiyoloji heniz
tam olarak anlasilmamis olsa da, birden

fazla slrec viral giris, replikasyon ve

patolojik hasara katkida bulunmakta




PATOGENEZ 2

Asian Pacific Journal of Tropical Medicine 2020; 13(4): 143—151

Review Article

Asian Pacific Journal of Tropical Medicine

journal homepage: www.apjtm.org

doi: 10.4103/1995-7645.280221 Impact Factor: 1.77

Crimean—Congo hemorrhagic fever: etiology, diagnosis, management and potential

alternative therapy
Mohammad Saleem'™, Muiz Tanvir,, Muhammad Furgan Akhtar":":, Ammara Saleem”

Shah, T. Frontiers in Microbiology, 2023



PATOGENEZ 3

* KKKAV enfekte keneden bulastiktan sonra

epitelden cildin bazolateral b6lmesine gecer

» Endotel hiicrelerini (yerel kilcal

= TUKRUK

LEBULAS ote’ damarlarinin ve kigik kan damarlarinin)
» Dendritik hicreleri

» Makrofajlari enfekte eder

rm=-00O2m

Frank MG, 2024
Atkinson B,. Vector Borne Zoonotic Dis. 2012
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GP
Target cell o R
membrane ~_~
> 1 “MLD
= GP38

o releasel \
Smoostng |y gigon SR\

Muzammil er al. Biological Procedures Online (2024) 26:20 Biologica] Procedures Online
https://doi.org/10.1186/512575-024-00244-3

Recent Advances in Crimean-Congo
Hemorrhagic Fever Virus Detection,
Treatment, and Vaccination: Overview
of Current Status and Challenges

Khursheed Muzammil', Saba Rayyani?, Ahmed Abbas Sahib?, Omid Gholizadeh?, Hayder Naji Sameer?,

Tareq Jwad Kazem®, Haneen Badran Mohammed’, Hesam Ghafouri Kalajahis, Rahadian Zainul® and
Saman Yasamineh'?”

Virus yasam dongusu, bircok viruslerde

oldugu gibi giris, biyosentez, birlesme

ve salinim dahil olmak tzere cok sayida

benzer adimlara sahiptir




PATOGENEZ 3

Viral giris
»Viral zarf proteininin Gc bileseni

»Konak hiicre reseptori olan
disitk yogunluklu lipoprotein

reseptorinin (LDLR) baglanir

»Klathrin aracili endositoz yoluyla

hicreye alinir

Frank MG, 2024
Hawman, D. Crimean—Congo haemorrhagic fever virus. Nat. Rev. Microbiol. 2023
Xu ZS, et al. LDLR is an entry receptor for Crimean-Congo hemorrhagic fever virus. Cell Res. 2024
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1. Baglanma
2. Endositoz

3. Fuzyon

Hawman, D. Crimean—Congo haemorrhagic fever virus. Nat. Rev. Microbiol. 2023
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4. Cogalma

* Sitoplazmaya girdikten sonra,
viral genomlar RdRP
tarafindan negatif sarmalli

viral RNA'y1 kullanarak pozitif
sarmalli mRNA'ya

donustaralar ve viral

proteinlerin translasyonunu Eanucripcion

baslatir A

Bu proteinler replikasyonu
baslatmak icin NP ve L
proteini ile kaplanmis yeni
viral genomlar tretmek Uzere :
koordine olurlar /

‘ \

s '
Hawman, D. Criméfnldgggéihaemo'rrhagic fever virus. Nat. Rev. Microbiol. 2023
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* GPC, endoplazmik retikulumda
(ER) ve Golgi aygitina
tasinirken, yardimci proteinler
GP160, GP85, MLD, NSm ve
GP38 ile birlikte olgun
glikoproteinleri Gretmek icin
proteolitik olarak islenir

GPC'nin proteolitik islenmesi,
endoplazmik retikulum ve
Golgi aygitinda furin benzeri
ve SKI-1 proteazlari araciligiyla
gerceklesir

Yeni Uretilen genomlar, zarfli
parcaciklara paketlenir ve
virus, salgilama yoluyla Golgi

Hawman, D. Crimean—Congo haemorrhagic fever virus. Nat. Rev. Microbiol. 2023



Daha sonra yeni virionlar

ek hicreleri enfekte etmek
Uzere ekzositoz yoluyla
salinir, GP160/85, MLD ve
GP38 ile hticre disina
salinir

Hawman, D. Crimean—Congo haemorrhagic fever virus. Nat. Rev. Microbiol. 2023
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Type | interforon

« KKKAV NP; Intrinsik apoptozis
yolunu bloke eder

e Kaspaz 9 aktivasyonunu ve

Membrane ‘

dieruption i ¢ BAX ile tetiklenen Mitokondriden
sitokrom c salinimini

I Cytochr‘omo ¢

G\ Y Y7 apoptozis indiksiyonunu baskilar
W /|
o O
" &
K
( g [ Hawman, D. Crimean—Congo haemorrhagic fever virus. Nat. Rev. Microbiol. 2023

n r
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/ Type | interforon ...
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_ RIG-| / Mitoc
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oo 4 Y KKKAV NSs

AP MAVS =), SO\ A . .
R /\C&&Q/ * Mitokondriyal membran
3/ " \ potansiyeline bozar ve kaspaz

/W..e ﬁ,m,,‘,,,, Y 8/3'yi aktive ederek ve poli
( ‘ \I‘ml-"“'“""“ o ADP-riboz polimerazi
Caspose 8 \
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parcalayarak ekstirinsik
apopitozu indukler

Cnpow 9

o () 6
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Nf
| 7
4 \ Apoptom ——'/*x
O D Caspase 3 -

) 7
' ] ( §< Hawman, D. Crimean—Congo haemorrhagic fever virus. Nat. Rev. Microbiol. 2023
Engm A. etal (2 Apopt05|s and its relation with clinical course in patlents with Crimean-Congo hemorrhagic fever. Journal of Medical Virology, .



Infected cell

PATOGENEZ 12

* KKKAV ayrica timor nekroz
faktord (TNF) ve TNF reseptori
volu Uretimi yoluyla apopitozu
da uyarmakta

Hawman, D. Crimean—Congo haemorrhagic fever virus. Nat. Rev. Microbiol. 2023



Infected cell

i
Y | Type | interforon | m
Y : rochonc
) \ \
2 .

PATOGENEZ 13

& ubiquitylation

* RIG-I; KKKAV'ye karsi tip |
interferon yanitini (IFN-o/pB)
baslatmakta

* IFN'lerin ve interferonla uyarilan
genlerin (ISG'ler) Uretimine yol
Cytochrome ¢ agar

Membrane ‘
disruption

Cumnﬁ%

\ A KKKAV L segmentinde OTU alani,

; . ou . .

' | deubiquitilasyon fonksiyonu
yoluyla tip | interferon yanitinin
} RIG-I'e bagli baslatiimasini
Y4 engeller

gHawman DW, Feldmann H. Crimean—Cong%(agmorrhagic fever virus. Nat Rev Microbiol. 2023 Jul;21(7):463-
: 477. doi: 10.1038/s41579-023-00871-9. Epub 2023 Mar 14. PMID: 36918725; PMCID: PMC10013989.
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'PATOGENEZ 14

* Dentritik htcrelerin ve
makrofajlarin enfekte
edilip uyarilmasi ile
parankimal hicrelerin
(dalak ve lenf nodlani)
enfeksiyonu gelisir

* Konakgi lenfositler enfekte
1 olmaz ancak altta yatan
trombsi hastalik nedeniyle buyuk
oranda yok edilmekte

Frank MG,. Emerg Infect Dis. 2024
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DENTRITK HUCRE
MAKROFAJ
Muge * KKKAV; endotel
Kidney
t riematogenous A " H M Tt
e I hiicrelerinde ilk giris ve
A Y s A ¢ogalmadan sonra
S | :
( hematojen olarak yayilir
‘E e Birden fazla organda
Tick E potansiyel enfeksiyona yol
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Frank MG,. 2024
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T

Hematogenous

spread

* KKKAV enfeksiyonu
Vaskuler endotelyal hasar
sonucu immun aracili

ol —— — ——————— — —

Tick

oM s o = =

B TUKRDK Ve e .
L =Ly el T : | hasara yol agabilen
&+ damage TNFa, IL8, 1L, .
E P4 A0 15 ™ proinflamatuar
) - sitokinlerin salinmasina da
D permeablity Multiorgan
0 hemorrhage +/- yOI acma kta
T thrombosis
:
L
e
Basolateral

Ergonil ve ark., 2006
Frank MG, Emerg Infect Dis. 2024
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Evaluation of Serum Levels

of Interleukin (IL)—6, 1L-10,

and Tumor Necrosis Factor—c
in Patients with Crimean-Congo
Hemorrhagic Fever

Onder Ergonul,’ Semra Tunchilek.” Nurcan Baykam,' Aysel Celikbas,'
and Basak Dokuzoguz'

"Infectious Diseases and Clinical Microbiology Clinic, Ankara Numune Education
and Research Hospital, and “GENOM Laboratories, Ankara, Turkey

* KKKA'nin akut fazi sirasinda bircok sitokin salinir

infection is one of the important public health issues in Turkey,
because of its high case fatality rate.

During viral hemorrhagic fevers, inflammatory processes are
key elements of the immune response, and the release of proin-
flammatory cytokines—in particular, of interleukin (IL)-1, TL-
6, and tumor necrosis factor (TNF)-c—have been suggested
to be related to the disease course [6, 7]. However, studies of
cytokines with respect to CCHF are lacking, and they are needed
to achieve a better understanding of the pathogenesis of the
disease caused by CCHFV infection |8|. To define the possible
role that inflammatory responses play in the control of the

e Hastaligin ilerlemesinde anahtar oyuncular IL-1, IL-6, IL-10, IL-12 ile
TNF-a ve |L-8 artar.

Ergonul O, et al. J Infect Dis 2006
Papa A, et al. J Clin Virol. 2015
Papa A, et al. ] Med Virology. 2016



KKKAV Enfeksiyonu

 Hem apoptozis gibi dogrudan hucresel hasar

* Hem de indirekt ¢cozunlr yapisma molekullerinin
* E-selectin
* VCAM 1 (vaskuler hiicre yapisma molekiliu 1)
* ICAM 1 (hicre ici yapisma molekili 1) ve
* Vazoaktif molekulleri artirarak

VASKULER GECIRGENLIK ARTAR
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KKKAV enfeksiyonunda siddetli vakalarda
gorulen klinik

GUCL ) -
PROINFLAMATUAR Coklu organ yetmezligi (MODS)
YANIT

Frank MG, et al. Emerg Infect Dis. 2024
Ergonul O, et al. J Infect Dis 2006
Papa A, et al. Journal of Medical Virology.2016
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Siddetli olgularda guclu proinflamatuar yanit

Interldkin (IL) 8 \
IL-9
RANTES (regulated
IL-15 upon activation,
IP-10 normal T cell >
< TNE-a expressed and >
= . secreted) =
< MCP-1 (mpnosﬁ . [CCL-5 (kemokin
kemotaktik protein-1 :
ligandi 5)]
IL-36a, IL-368 ve IL- S
N M
rank MG Emerg Infect Dis. 2024

Rodriguez SE, et al. Antiviral Res. 2022
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e Konakta TNF-a ve IL-6'nin artisa karsi koymak icin calisan
birkac sitokin vardir

* TNF stper ailesinin (TNFSF) Uc¢ Gyesi
* Fas ligandi (Fasl)

e LIGHT ve TNF benzeri molekil 1 A (TL1A)
e COzUnUr tuzak reseptori tuzak reseptori-3'e (DcR3)

Sinirh tedavi secenekleri olan KKKA'da, hastaligin erken
donemlerinde gorulen yiuksek DcR3, antiviral ilaclara ek

olarak yeni immunomodulator tedavilerin test edilmesini
saglayabilir

Muzammil K, et al. Recent Advances in Crimean-Congo Hemorrhagic Fever Virus Detection, Treatment, and Vaccination:
Overview of Current Status and Challenges. Biol Proced Online. 2024 Jun 26;26(1):20.
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Virus Research %ﬂdﬁ
volume 250, 2 May 2018, Pages 1-6 t

The role of T, e pOopulation in pathogenesis
of Crimean Congo hemorrhagic fever

Umut Gazi ©, Derya Yapar °, Djursun Karasartova ©, Ayse Semra Gureser -, Oziem Akdogan °
Ozgur Unal ©, Nurcan Bavkam ® 2 &= . Aysegul Taylan Ozkan © <

Treg hucrelerinin (dizenleyici T hiicreleri) KKKAV

patogenezindeki roll

KKKA olgularinda T reg (diizenleyici T hicre) dizeylerini

arastiran calismada kontrol grubuna gore daha az T-reg

iliskili supresif aktivite saptanmis
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Tropical Biomedicine 39(4): 587-591 (2022)
https://doi.org/10.47665/th.39.4.016
RESEARCH ARTICLE

Reduced phosphorylated Foxp3 levels in Crimean Congo haemorrhagic fever

Gazi, U.1", Baykam, N.2, Karasartova, D.3, Tosun, 0.4, Akdogan, 0.2, Yapar, D.2, Sensoz, S.5, Celikbas, A.K.2,
Semra-Gureser, A.3, Taylan-Ozkan, A.®

* Foxp3 proteininin (Treg hiicrelerinin ana duzenleyicisi)
fosforilasyon seviyeleri arastiriimis

* KKKA hastalarinda fosforlanmis Foxp3'iin nemli dlctide
daha dusuk ekspresyon seviyeleri bildirilmekte

* Foxp3 defosforilasyonu ve KKKA patogenezi arasinda olasi
bir iliski oldugunu gosterilmekte
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Unraveling the Pathogenesis of Crimean-Congo Hemorrhagic

= O O O
Fever: A Novel Approach via Non-Targeted Metabolomics by
NMR Spectroscopy
Cagdas Dag!, Oktay Gocenler!, Kerem Kahraman!, Derya Yapar?, Yaren Kahraman?,
Cengizhan Biiviikdag!, Giilen Esken?®., Serena Ozabrahamyan®, Tayfun Barlas®, Yiiksel

Karadag?, Aysel Kocagiil Celikbas?, Fusun Can?®, Nurcan Baykam?, Mert Kuskucu®, and
Onder Onder Ergoniil

* KKKA hastalarinda meydana gelen metabolik degisikliklere
iliskin yeni bakis acisisi sunan omik calismasi

* Saptanan metabolitler arasinda en yaygin olanlar
* S-Adenosil-L-homosistein
* Karnosin
* Bu metabolitlerin KKKAV patogenezindeki rollerinin ve

terapotik hedef olarak potansiyellerinin daha fazla
arastirilmasini gerekmekte
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goi A Vaskuler endotelyal hasar;

trombosit agregasyonunu

ve degrantulasyonu
intrinsik pithtilasma

Tkme . . kaskadinin aktivasyonuna

B ol I yolacar |

MCP4, P, 15 Hemostatik yetmezlik

Buna bagli olarak

"1 hastalarda hemorajik
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Frank MG, Weaver G, Raabe V; State of the Clinical Science Working Group of the National Emerging Pathogens Training and Education Center’s Special

Pathogens Research Network. Crimean Congo Hemorrhagic Fever Virus for Clinicians-Virology, Pathogenesis, and Pathology. Emerg Infect Dis. 2024
May;30(5):847-853. doi: 10.3201/eid3005.231646. PMID: 38666566; PMCID: PMC11060449.
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Investigation of NEAT1, IFNG-AS1, and NRIR expression in
Crimean-Congo hemorrhagic fever

Burcu Bayyurt! @ | Mehmet Bakir? | Aynur Engin? @ | Caner Oksuz? |

Serdal Arslan® ©
NEAT1; Nuclear paraspeckle assembly transcript 1
IFNG-AS1; interferon (IFN) gamma antisense RNA 1
NRIR; Negative regulator of IFN response

 NEAT1 ve IFNG-AS1 ekspresyonu asagi regule edildigi gosterilmekte

* Sonuc olarak NRIR'nin KKKA patogenezinde ve KKKA tedavisinin

hedefinde dnemli olabilecegini gostermekte



Haemophagocytosis in a patient with Crimean—

Case Report =

Congo haemorrhagic fever
Atahan Cagatay.! Mahir Kapmaz,' Asli Karadeniz,' Seniha Basaran,'
Mustafa chc,rcl‘ Selim Yavuz= Kv..nan Midilli,® Halit Ozsut,’
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Comespondence TDepartment of Infectious Diseases mnd Clinical Microbiology, Istanbul Faculty of Medicine.
Asahan Cagatay Istanbul University., Istanbul, Turkey
alayonglyahoaos i Department of Internal Medicine, Division of Hematology. Istanbul Faculty of Medicine,
Istanbul University, Istanbul, Turkey
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Crimean-Congo hemorrhagic fever: Five patients
with hemophagocytic syndrome

! Necia Tulek,!

Nuriye Tasdelen Fisgin,!~ Tunc Fisgin,” Esra Tanyel,! Levenl Doganci,
Nil Guler, 3 and Feride Duru®

Tick bite

Three pediatric and two adult Turkish patients with Crimean Congo Hemorrhagic Fever (CCHF) induced
hemophagocytic syndrome (HPS) were admitted to Ondokuz Mayis University Hospital, which i=s in the Mid-
dle Black Sea Region of Turkey. All of them had remarkable hemophagocytosis in the bone marrow with
severe bleeding symptoms along with the other known clinical and laboratory findings of CCHF. We would
like to present these patients and to discuss the pathophysiology and the sffect of acquired HPS on the se-

wverity of the disease. Am. J. Hematol. 83:73-76, 2008. @ 2007 Wiley-Liss, Inc.
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' Crnmean~Congo hemorrhagac fever: eaology, diagnosss, management and potential

Damage to endothelial alternative therapy

cells and vascular leakage

o N Virisle iliskili hemofagositik sendromun

* Bu sendromun en onemli 6zelligi karaciger, lenf digumleri
ve kemik iliginde gelisen hemofagositoz

* Anormal sitokin aktivitesi ve Uretimi sonucu gelisir

\
« Sitopeni, ates, hepatomegali, laktat dehidrogenaz,

trigliserid ve ferritin dlizeylerinin ylikselmesiyle karakterize
Emerging Infectious Diseases. www.cdc.gov/eid. Vol. 29, No. 2, February 2023

Maohammeet Sdcem M Taoar, Muhiaomead Funges ARNar |, A Salewin

Activation of Intra-
vascular coagulation

Hemorrhage &
Hemophagocytosis




Incubation period Prehemorrhagic phase Hemorrhagic Convalescence period
3—7 days 7—9 days phase 1—3 days Up to 12 months

Viremia

IgG 7 days—5 years

Fever, X
mvyalgia, Hair loss, memory loss, PTSD,

headache, hearing impairment, fatigue

nausea, vomiting

 Insanlarda KKKA, asemptomatik ve hafif klinik bulgulardan, ciddi ve bazen
olumcll seyreden tablolara kadar degiskenlik gosterebilir.
 Hastaligin bu degisken semptomlari dort fazda karsimiza cikar;
v' Inkiibasyon
v" Prehemorajik
v" Hemorajik
v" Konvalesan faz




KLINIK 2
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10 guin-1

« Semptomlar non-spesifik

» Ani baslangigli yuksek ates, usume,
titreme, kirginlik, yorgunluk, yaygin
myalji, basagrisi, bulanti-kusma, ishal,
sirt ve karin agrisi, sklerada konjesyon,
konjonktivit yuz, boyun ve goguste
hiperemi , somnolans, ajitasyon

« Kanamalar; mukoza ve ciltte

 Hipotansiyon, tagikardi veya bradikardi,
polinorit, solunum sikintilari, agiz
kurulugu, gorme ve isitme bozukluklari,
sa¢ dokulmesi ve hafiza kaybi



KKKA-LABORATUVAR BULGULARI

Review Article

S ;:’. e —
= o Asian Pacific Journal of Tropical Medicine
— s Rty journal homepage: www.apjtm.org
nr—— 5
doi: 10.4103/1995-7645.280221 Impact Factor: 1.77

Crimean— Congo hemorrhagic fever: etiology, diagnosis, management and potential
altermative therapy
Mohammmad Saleem’ . Muiz 'l‘;uxvix), Muhamimac 1 Furgan Akhtar'" ., Ammara Saleem”

* Hepatositlerin yikimi, ALT, AST, CK, LDH gibi karaciger
enzimlerinde artis

* Lokositlerin lizisi, miyeloperoksidaz ekspresyonundaki
anormal bir artis nedeniyle meydana gelir

* Trombositopeni ve plazma fibrinojen faktoru azalir

* Benzer sekilde, fibrin yikim Grinleri, protrombin ve kismi
tromboplastin zamani seviyeleri de artmakta olup bu da
kanama suresinin arttigini géstermekte



KKKA-TANI

Crimean congo hemorrhagic fever
patient

\,‘
Blood -

sample

mMiRNA s @ SS-RNA Immunoglobulin
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' ) ¥ L © 2o ® P : and
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Molecular . ~Serological
methods ; methods
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Isothermal RPA
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* Semptomlarin baslamasindan 2-3 glin sonra KKKAV-IgM

 KKKAV-IgG antikorlari 7-10 guin sonrasi gelisip yillarca pozitif
kalmakta

* Notralize edici antikorlar (NAbs) genellikle hastaligin 10. glintinde
ortaya c¢ikar. Bunlar genellikle KKKA" dan kurtulanlarda dusik
seviyelerde bulunur, ancak KKKA'nin olimcil vakalarinda tespit

edilemez

Frank MG. Emerg Infect Dis. 2024
Hamidinejad MA. Asian Pacific J Trop Med. 2021



34th Barcelona, Spain
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Evaluation of Viral Load and Neutralizing

Antibody Levels in Crimean-Congo
Hemorrhagic Fever Patients

: 1, O. Ergonil 1.
MA Kuskucu 1, AK Celikbas 2, S. Yalgn 1. 7. Barlas 1. N. Baykam 2, F. Can
ty, School of Medicine, KUISC - Istanbul (Turkey) - Istanbul (Turkey) - Istanbul
unoul (Turkey), 2Hitih Unmmr, School of “edicine - Gorum (Turkey) - Corum

a u'key)

KKKA HASTALARINDA VIiRAL YUK VE NOTRALIZE EDICI
ANTIKOR SEVIYELERININ DEGERLENDIRILMESI

 lyilesen 24 KKKA vakasinda viral yik, ciddiyet ve nétralizan antikor
yaniti (NAT)

* Notralizan antikor (NAb) 1/10 ‘nun altin kalan sonuglar negatif kabul
edildi

e Hastalarin 12’si agir seyirli, 12’si thml klinik seyirli idi

* Viral yuk iliml hastalarda 24.700, ciddi seyirli vakalarda 111.500

NAT ilimli hastalarda 1/30, ciddi seyirli vakalarda 1/20

Ciddi vakalar NAb yanitinin az ve viral yuk fazla olmasi ile korele bulundu

NAb; Oliimcil KKKA enfeksiyonlarin korunmasinda rol oynayabilecegi diisiintldii
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* IgM ve IgG yanitlari azalan viremi ile iliskilidir

* Antikor yaniti daha iyi klinik sonuclar ile iliskili

* Ancak antikorlarin enfeksiyonu kontrol etmedeki roli
henlz net degil

* Siddetli vakalarda minimal humoral bagisiklik yaniti oldugu

* Sag kalan vakalarda humoral ve hicresel bagisikligin
gelistigi bildirilmekte

Frank MG. Emerg Infect Dis. 2024
Hamidinejad MA. Asian Pacific J Trop Med. 2021
Rodriguez SE, Antiviral Res. 2022



KIRIM KONGO KANAMALI ATESI ENFEKSIYONU GECIREN

HASTALARDA SERUM IgG VARLIGININ TESPIT EDILMESI

DR. GULCAN KAPLAN

ENFEKSIYON HASTALIKLARI ve KLINIK MIKROBIYOLOJI
TIPTA UZMANLIK TEZI

TEZ DANISMANI

OC. DR. DERY A
POC DR DERYA AT B Pozitif hasta sayist @ Negatif hasta sayis

e 2011-2021 yillari arasinda KKKA hastaligi tanisi ile IR
tedavi gorup sifa ile taburcu olan 153 kisi + (2009 - . 20
2007 yillarina ait 2 kisi) a

SONUGLAR &l | I
47 (%30,3) kiside KKKA 1gG antikoru pozitif bulundu. ()
Hastaligi gecirdikten sonraki stire 7 yildan kisa ise é : | | | | |
pozitiflik oraninin yliksek oldugu belirlendi. - I T |I ' II |I I o ll
KKKA 1gG’nin varhginin ortalama 7 yil civarinda 2007200920112012201320142015201620172018201920202021

kaldigi yonlindedir

Hastalik yil



. KKKAV ile enfekte olmus
Buglne kadar primatlarda antikor titrelerinin ve
bildirilen yeniden notralize edici aktivitenin hastaligin

insan enfeksiyonu siddeti veya sonuglariyla

belgelenmemistir korelasyon gostermedigi
vurgulamakta

Frank MG, Weaver G, Raabe V; State of the Clinical Science Working Group of the National Emerging Pathogens Training and Education Center’s Special

Pathogens Research Network. Crimean Congo Hemorrhagic Fever Virus for Clinicians-Virology, Pathogenesis, and Pathology. Emerg Infect Dis. 2024
May;30(5):847-853. doi: 10.3201/eid3005.231646. PMID: 38666566; PMCID: PMC11060449.



HISTOPATOLOJIK INCELEMELER

* Siddetli karaciger tutulumu olan hastalarda santral ve portal
venlerde trombis olusumu

e Karacigerin immunohistokimyal incelemelerde mononikleer
portal inflamasyon ve kanama ile karakterize nekroz ile
Kupffer hiicreleri, hepatik endotel hucreleri ve hepatositlerin
enfeksiyonu

* Kemik iliginde klinik dnemi belirsiz hemofagositoz

Immunfloresan
v'Viral antijen odaklari nekrozun ciddiyeti ile orantisiz

v'Bu durum dogrudan viral sitopatik etki disinda hasar
mekanizmalari oldugunu gostermekte

Frank MG. Emerg Infect Dis. 2024



KKKAH Tedavisi

Destekleyici Tedavi Antiviral tedavi Immiinoterapi
Sivi-elektrolit tedavisi Ribavirin Intraven®z immunoglobulin
TDP Favipiravir (IVIG)

Trombosit replasmani 2’-deoxy-2’ —fluorositidin Monoklonal antikorlar
Kriyopresipitat ANFENSE SRR Sitokin tedauvisi
Therapeutic plasma Spesifik Tedavisi Yok! Metilprednizolon

Exchange (TPE) Klorokin /deksametazon

Solunum destegi Klorpromazin

FDA onayli tedavi yontemleri bulunmamakta
Hastaligi 6nlemek ve tedavi etmek icin kullanilan antiviral ajanlar
hala tartismali veya deneyseldir

Gholizadeh O. Microbial Pathogenesis. 2022




llac tasarimi icin 6nemli hedefler

oldugundan, KKKA vakasinda test edilen
antivirallerin cogu bu iki proteini hedef




Muzammil er al. Biological Procedures Online (2024) 26 20 Biological Procedures Online
ntrps//doi.org/10.1 186/512575-024-0024944-3

2 = \ @
Recent Advances in Crimean-Congo | R

Hemorrhagic Fever Virus Detection,
Treatment, and VVaccination: Overvieww
of Current Status and Challenges

e LDLR'yi farmakolojik olarak hedeflemenin KKKAV'yi tedavi
etmenin ve 6nlemenin bir yolu

flzyon proteini, KKKAV enfekswonunu engellemekte

* Ek olarak, KKKAV parcaciklarinin Apolipoprotein E
(ApoE)’de icermekte

* Bu bulgu da gelecekte KKKAV tedavisinin olusturulmasinda

onemli yere sahip olacagi disundirmekte




KKKAV icin savunma mekanizmalari

T ISG (interferon uyari
¢ =% |FN dizenleyici faktor 3'ln ' genleri)15'in viral

(IRF-3) aktivasyonunu ' % proteinlerin modifikasyonlari

engelleme B
& A1 1sG1s proteini antiviral etkili

¥ MAVS eksikligi

| ->Sitokin aktivitesinde
Ml onemli bir azalmaya neden
olmakta

i, NSs proteininin apopitozu
" bloke etmesi

~ RNA interferansi (RNAi)/
' siRNA'lar

->antiviral etkili

TNF-a reseptor sinyalleme
eksikligi (TNFAR eksikligi)
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KKKAV’ne KARSI ASI
CALISMALARI

Cynomolgus Makak

* Su anda dinyada KKKAYV icin lisansli bir asi
mevcut degil

Rhesus Makak

Macaca Mulatta

Muzammil K, Rayyani S, Abbas Sahib A, Gholizadeh O, Naji Sameer H, Jwad Kazem T, Badran Mohammed H, Ghafouri Kalajahi H, Zainul R, Yasamineh
S. Recent Advances in Crimean-Congo Hemorrhagic Fever Virus Detection, Treatment, and Vaccination: Overview of Current Status and Challenges.
Biol Proced Online. 2024 Jun 26;26(1):20. doi: 10.1186/s12575-024-00244-3. PMID: 38926669; PMCID: PMC11201903.




GUNCEL KISITLILIKLAR

e | Virtsun genetik cesitliligi

Q « | Duyarli hayvan modellerinin eksikligi
LD

dé% * | Belirli koruyucu epitoplarin eksik anlagiimasi

%WV\I’ * | Asi korumasi ile notralize edici antikor
1~\\ seviyeleri arasindaki belirsizlik

Ead Heterolog calismalarin azlig

fw = | Dinya ¢apinda disiplinlerarasi arastirma
—

konsorsiyumunun eksikligi




0 ;
diagnostics

Review
Crimean—Congo Hemorrhagic Fever Virus: Progress in
Vaccine Development

Aykut Ozdarendeli 2

1 Department of Microbiology, Faculty of Medicine, Erciyes University, 38039 Kayseri, Turkiye;
aozdarendeli@erciyes.edu.tr
2 Vaccine Research, Development and Application Centre (ERAGEM), Erciyes University,

* Biyoteknolojideki son gelismeler ve interferon
eksikligi olan fareler ve Cynomolgus
makaklari da dahil olmak tGzere hayvan
modellerinin kullanilmasi, bu konudaki
calismalari nemli dlclide ilerletmistir

* Etkili preklinik calismalar mevcut ancak hentz
insanlar Gzerinde test edilmemistir

Muzammil K, Rayyani S, Abbas Sahib A, Gholizadeh O, Naji Sameer H, Jwad Kazem T, Badran Mohammed H, Ghafouri Kalajahi H, Zainul R, Yasamineh
S. Recent Advances in Crimean-Congo Hemorrhagic Fever Virus Detection, Treatment, and Vaccination: Overview of Current Status and Challenges.
Biol Proced Online. 2024 Jun 26;26(1):20. doi: 10.1186/s12575-024-00244-3. PMID: 38926669; PMCID: PMC11201903.



M Segment Proteins

S Segment Proteins

Vaccine antigens-CCHFV Hoti strain

Asi gelistirme calismalari NP, GP160/GP85 ve GP38

antijenleri Gzerine odaklanmaktadir

Karaaslan, E., Sorvillo, T. E., Scholte, F. E., O’Neal, T. J., Welch, S. R., Davies, K. A, ... & Bergeron, E. (2024). Crimean Congo hemorrhagic
fever virus nucleoprotein and GP38 subunit vaccine combination prevents morbidity in mice. npj Vaccines, 9(1), 148.



> Inaktif Asilar

»Gen tabanli asi platformlari (DNA
veya mRNA)

»Subunit Asilar

»\Virls Benzeri Parcaciklar (VLP)
»Virls Replikon Partikil (VRP) Asisi
»\Viral Vektor Asilari

» Rekombinant adenovirtisti 5 vektorli asi
(AdHuU5)

» Rekombinant Vezikiler stomatit virtsu
tabanli asi(rvSv)

» Modifiye edilmis vaccinia Ankara (MVA)
tabanl asi
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Muzammil K.Recent Advances in Crimean-Congo Hemorrhagic Fever Virus Detection, Treatment, and Vaccination: Overview of Current Status and

Challenges. Biol Proced Online. 2024

Ahata B. CCHFV vaccine development, current challenges, limitations, and future directions. Front Immunol. 2023



KKKA asiI calismalarinin cogunda, kenelerden
izole edilen ve insan virtlansi belirsiz olan sus
kullanmakta

Prototip IbAr10200 KKKAV

Az bir kisminda Ank-2 strain 100LD50




Asinin etkinligini degerlendirmede

Spesifik antikor yaniti

Notralizan antikor yaniti
T hicre immuan yaniti

KKKAV challenge

Hayatta kalma yuzdesi
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Inaktif Asilar

Vaccine Design ~ Strain Name and Animal Dos'e : afld o Eeaﬁc Neutr‘allzmg i CCHFV . .
: Vaccination Antibody  Antibody ~ Immune Survival Rate %
Platforms Types of Antigen Models ; Challenge
Strategies Response ~ Response  Response
Several thousand

Whok CCHFV. o NE people took repeated NE Yes NE NE NE

mouse brain e
vaccination.
Bulgarian V42/81 One group received a

strain; (;CHFV whole \E single dose, while the Yes Yes Yes NE NE
antigen from second group
mouse brain received four doses.

Inactivated
vaccines

*

IFNAR ™/~ mice
and BALB/c mice
with transiently
immune suppressed

by mAb-5A3

Turkey-Kelkit(6
strain; CCHFV whole

antigen from cell
culture (Vero-E6)

IFNAR /- mice:
Administered (IP) at
doses 5 ug, 20 pg, and
40 pg of inactivated
vaccine
on days 0,21, and 42.
BALB/ ¢ mice:
Administered (IP) at
doses 5 ug, 10 pg, and
20 pg of inactivated
vaccine
on days 0,14, and 27.

Turkey-Kelkit06
strain; 1000FFU
(IFNAR/-)
and
100FFU
(Balb/C)

80% protected
(IFNAR-/-),
100% protected
(Balb/C)



JS NEGLECTED TROPICAL DISEASES

e Vahsi tip farelerde IFN-I sinyallemesini engellemek icin MAb-

FEEECHANTELS 5A3'Un kullanildigi gegici bagisiklik baskilanmis(IS) fare
Evaluation of the cell culture based and the modelini kullanildi

mouse brain derived inactivated vaccines \ .. e ress s .
against Crimean-Congo hemorrhagic fever ~ ® KKKAV'ye karsi hticre kiiltiirti tabanh ve fare beyninden

virus in transiently immune-suppressed (IS) turetilen inaktif asilarin bagisiklik tepkisini ve etkinligini

mouse model degerlendirildi
SUAP TGS Wi iy e YRS, Akt Kooy’ e IS fare KKKAV modelinde fare beyninden ve hiicre
. J 1 Department of Microblology, lAecml'Faculxy Erclyes University, Kayseri, Turkey, 2 Vaccine Research ku Itu ru n d e n U reti I e n a | Ia rl n i m m u n o | O i | k te ki Si n i n Ve
Chack for Development and Apphcation Center, Erciyes University, Kayseri, Turkey, 3 Department of Infectious . Co. . . o . .
updates Diseases and Clinical Microbiology, Medical Faculty, Karadeniz Technical University, Trabzon, Turkey et kl n | Igl n I n I | k d ege rl e n d I rm eSI

e Yeni dogmus bir kemirgenin beyninden turetilen bir
as! kullanlmakta
e VV42/81 susu kullaniimis
SHORT COMMUNICATION e V42/81 susunun tam M segment dizisi ¢ikarildi.
e M-RNA segmenti bagisiklik tepkisinde dnemli bir rol

oynadigindan, V42/81 susunun tam uzunluktaki M

The Bulgarian vaccine Crimean-Congo haemorrhagic fever segment dizisi karakterize edilmis

virus strain e Hiicre kiiltiiriinden iiretilen asilamanin T hiicresi
tepkilerini ve KKKAV'ye 6zgii Ab'yi indiiklemede daha
etkili oldugu kanitlanmustir.

ANNA PAPA', EVANGELIA PAPADIMITRIOU ' & IVA CHRISTOVA? e Bu calisma, IS fare CCHFV modelinde fare beyni ve

ot et o Mibion Ml St At Ut of Tt Tt e md Vg UICPE KOItGranden dretilen agilarin imminolojik

e o s o e Do, S B tepkisi ve etkinliginin ilk degerlendirmesi

scandmavion Jourmal of Infections Diseases, 2001 43 225-229 mfornb
|




Contents lists avalable at

e Hiicre kiiltiiriinden tiiretilen inaktif asi (CCVax) ile fare
Heliyon beyninden tiiretilen asi (MBVax) formiilasyonlarinin
gelisimini, immunogenitesini ve bagisiklik tepki streleri
journal homepage: Wi .. karsilastirimakta
e Kelkit06 KKKA virilis susu hem emziren farelerde hem de
Vero E6 hucrelerinde ¢ogaltilmis ve sakaroz gradyani ile
saflastirilmistir

e CCVax asisi, MBVax ‘a gore asilanmis farelerde doza

evelopment of a protective inactivated vaccine against Crimean-Congo

emorrhagic fever infection - bagl olarak daha giilii ve saglam bagisikhk
olusturmakta

vin Berber "™, Nurettin Canakoglu™", Silkei Tonbak ", Aykut Ozdarendeli

e inaktif Bulgar asisi
et » Tek KKKAV agi enjeksiyonundan sonra saglikli bireylerde

Contents lista avallablo at SelVerse SelenceDireot

PR Vaccine hiicresel ve humoral bagisiklik yaniti degerlendirildi
el Tou el RSB Aae: s od ot AR N Eathe e Asilanan bireylerde, IFN-y ELISpot testi ile gliclu T

hiicresi aktivitesi gozlendi

e DOrt doz asilamadan sonra 10 kat daha yuksek bagisiklik
Healthy individuals' immune response to the Bulgarian Crimean-Congo yaniti elde edildi

hemorrhagic fever virus vaccine

Short communication

e KKKA'ya karsi notralize edici aktiviteye sahip antikorlar
Mehrdad Mousavi-Jazi™*, Helen Karlberg™®, Anna Papa®, Iva Christova®, Ali Mirazimi® b elde etmek i¢in tekrarlanan dozlar gerekmekte

* Swecish fnattute for Communicable Disease Control Stackfolra, Sweden

¥ Korolimska Institute, Stockholm, Sweden
CAngotle University of Thessalonkl, Medieal Schoal, Thessolonib, Greece
Natlonal Center of infectiods and Mermsiile Xaeases, Sofd, fulgarte
“rtment of Clinfeal and Expertmentol Medicine, Linképing University, LinkBping, Sweden




* KKKA hastaligina karsi ilk asi Sovyet bilim adami

Chumakov tarafindan gelistirilmis

* Yavru fare beyninde amplifiye edilen KKKA Virusu, kloroform ile inaktif
hale getirilip asi olarak hazirlanmis

O dénemde Sovyet Rusya’da ve daha sonra da Bulgaristan’da kullaniimis

1974'ten beri Bulgaristan'da lisansl

Bulgaristan'da kullanimindan bu yana KKKA insidansinin azaldigina dair
iddialar

Ancak bu asi, gerek temiz Uretilmemesi gerekse de agilama verilerinin iyi
tutulamamasi nedeniyle Avrupa Ilag Ajansi (EMA) ve Amerikan Gida ve
llac Idaresi (FDA) tarafindan lisans alamamistir



DNA Asilari

. . . " Doses and Specific Neutralizing T Cell
Viiccine Dedign Stedin Name.and Anfoial Vaccination Antibody Antibody Immune CCHEY Survival Rate %
Platforms Types of Antigen Models . Challenge
Strategies Response Response Response
Administered
(gene gun)
at dose 2.5 ug of the
- vaccine from each
WAL preain; BALB/c mice CCHEV + RVFV + NE Yes NE NE NE

DNA vaccines

IbAr10200 strain;
Ubiquitin linked

version of Gn, Gg,
and NP

IFNAR~/~ mice

IFNAR/~ mice

HTNV + TBEV as
total 10 ug, alone
or combined
at weeks 0, 4, and 8.

dose 15 ug of the
vaccine three times

with 4 weeks interval

between first and

second dose and

3 weeks interval
between second and

third dose.

IbAr10200
strain; 400FFU

100% protected

Protective

e efficacy 70% for
. el Administered (IM) IFNAR~/~ mice
IbArl(gg(éstram, giisBltr/lfl mil::r:t:;}; at dose 25 ug of GPC Yes Yes NE Strlz‘:r}g(z)g(;u and 60% for
y db at weeks 0, 3, and 6. ? transiently
suppressed by immune
mAb-5A3 :
suppressed mice
100% protected
C57BL/6 mice with s IbAr10200 and against
IbAr10200 strain;  transiently immune _~:aministered (IM) Afg09-2990 1bAr10200,
at dose 50 ug of GPC Yes NE Yes e 2
GPC from suppressed by Stwedks 0.3 and strains; 80% protected
mAb-5A3 r ’ 100PFU against
Afg09-2990

CCHF is a severe viral infection that poses a significant threat to public health. The



DNA Asilari

g s : . Doses and Specific ~ Neutralizing T Cell
Vaccine Design ~ Strain Name and Animal o . . CCHFV ;
. Vaccination Antibody ~ Antibody  Immune Survival Rate %
Platforms Types of Antigen Models : Challenge
Strategies Response  Response  Response
Administered (IM)
Ank-2 strai irr?nl:ll;r?o/lf);?zal Valt\ggse 5::03 e f Ank-2 strai
-2 strain; - an ug o -2 strain; 5
NP with CD24 = Nr;sgc:x;s_ei:ircl:for PpV-Nl 3 with 10 pg Yes NE Yes 1000 TCIDsg 100% protected
3 of CD24
SRR on days 0 and 14.
Instead of
measuring
survival
- Administered (IM) percentages,
l{]b ‘:::_g)iznofl 21:12;‘1:2 at dose 70 ug IbAr10200 NanoLuc
terminal Ge f'used Human MHC pvax LaMELINE N strain; aciivities
with LAMP1 to (HLA-A11/DR1) ug pVAX-LAMP1-Gn, Yes Yes Yes 100 TCIDsg measured, NP
generate three 70 ug CCHFV had the lowest
canididate vaocines pVAX-LAMPI1-Ge, tecVLPS levels of
at weeks 0, 3, and 6. NanoLuc
activities in their
liver, spleen, and
kidney
Survival
percentage was
Hoki stiaii: Administered (IM) Voo Hiiial not assessed due
Ubiquiti 3 Cynomolgus at dose 1 mg of pNP s Hoti strain; to the
iquitin fused with Yes ization Yes 05 .
GPC and NP macaque +1 mg of pGPC activity 1 x 10° TCIDsq non-un_lform
on days 0, 21, and 42. lethality of
CCHEFV in this

animal model

CHE ol foction ik I bt heatthTi



MRNA Asilari

Vaccine Design ~ Strain Name and Animal Dos.e . apd Sp?clﬁc Neutfahzmg Tel CCHFV g "
Platforms Types of Antigen Models Vaccination Antibody ~ Antibody ~ Immune Challenge Survival Rate %
Strategies Response ~ Response  Response
. ' C57BL/6 mice for Administered () . I?ouble dose
Ank-2 strain; immunogenicity and Ank-2 strain; immunized
i R at dose 25 pg of NP Yes No Yes
NP [FNAR™"™ mice for studkstnd 100LDsg group showed
challenge studies ' 100% protection
mRNA vaccines

*

IbAr10200 strain; NP,
Gnand Ge

Administered (ID)
at doses 10 ug of NP,
10 pg of Gn, 10 pg of

Ge, and 20 pg of

NP +Gn + Ge

at weeks 0 and 3.

[FNAR™/~ mice

CCHF is a severe viral infection that poses a significant threat to public health. The

IbAr10200
strain;

100% protected
400FFU




Subunit Asilar

Vaccine Design Strain Name and Animal Dos'e E af\d Sp?aﬁc Neutx_‘ahzmg el CCHFV > P
s Vaccination Antibody Antibody Immune Survival Rate %
Platforms Types of Antigen Models . Challenge
Strategies Response Response Response
Administered (IP) at
IbAr10200 strain; doses 1.4 ug, 7.5 ug,
CCHFV Gn and S : and 15 pg of Gn NE Yes NE Ib.Ar10200 Not protected
3 knockout mice strain; 100PFU
Gce ectodomain and Gce
on days 0 and 21.
IbAr10200 strain;
extracellular region of Administered (SC)
Gn (eGn), atdoses 1 ug, 5 ug,
extracellular region of . and 20 pg of surface
Gc with truncation of Halslcmies display protein of = e = NE B
C terminal (eGc), G-GP with eGn, eGc,
. neutralizing antibody at weeks 0, 3, 6, and 9.
Subunit region of Gc (NAB)
vaccines
Chinese Xinjiang
strain HANM18; Gn
and NP from CCHFV
expressed in : 107 PFU,
baculovirus BALR/ o:mice on days 0, 14, and 28. s B Yes o i
expression system as
rvAc-Gn, rvAc-NP
and rvAc-Gn-NP
Feeding (leaves)
at dose 10 ug of
CCHFV Iranian strain; Ge/Gn
Smans CHi B = BALB/cmice 2t Weeks0,1,2,and3. Yes NE NE NE NE
in transgenic Feeding (roots)
tobacco leaves at dose 10 ug of
Ge/Gn
) o . R atweeks 0, 1, 2, 3.
CCHF IS d SCVTIT VI dI I IfCLtIUI I thdt PUSTS d SiEl IIfIL.dI It thl Cdt tU puunct ICdIth. Thtf



Virus Benzeri Replikon Parcaciklari

(VRP) Asilari

Doses and

Specific

Neutralizing

T Cell

bk oy Name'and Astimal Vaccination Antibody Antibody Immune GELEN Survival Rate %
Platforms Types of Antigen Models g Challenge
Strategies Response Response Response
Low dose
Oman 98 strain; Administered (5C) showed
d S at dose 10° TCIDsg or IbAr1020 strain; 77% protection
Nf' Gpg,e f“:d IENAR™"mice 403 e of VRPS, Yes NE ME 100 TCIDsp and high dose
S8 single vaccination. showed
100% protection
Ofian 98 St Administered (SC)
f e _at dose Oman 98 strain; =
Nllj, GPC,e.Ia::d IEFNAR mice 1 x 10° TCIDsy VRRs, NE NE NE 100 TCIDsg 100% protected
Viral-like & single vaccination.
replicon Administered (SC)
P arhcle§ e gﬁt;::%? BALB/c mice at dose 10° particles Yes Yes NE NE NE
VAR at weeks 0, 2, and 5.
Administered (IM)
at dose 100 pug of NP
e NIH-III ondays 0, 21, and 42.
SFU 187{\/"20 sy Heterozygous mice Administered (IM) Yes NE Yes NE NE
strain at dose 50 pug of NP +
50 ug Poly (IC)
on days 0,21, and 42.
; 3 Administered (IM) 100% protected
. . CS?B.L/(’ m.lce with at dose 2.5 ug of NP, Poor neutral- for NP and
Hoti strain; transiently immune AR UG3010;
25 uGPC,and 5 pg Yes ization Yes NP + GPC,
NP and GPC suppressed by L 100TCIDs, o
G ABEAS of NP + GPC on days activity 37.5% protected
0and 28. for GPC

CCHF is a severe viral infection that poses a significant threat to public health. The



NUkleik Asit Asilari
(DNA Bazli ve RNA Bazli
Asilar)

Spesifik antijen kodlayan DNA ve mRNA
sekanslarinin hiicre icine girerek immun cevap
olusturmasini saglayan asilardir




0] | vaccines Artic,

Pubished in partnarship with tha Ssaly Institute for Vacene Sciances

e Arastirma sonuclari, primatlarda RNA

A replicating RNA vaccine confers asisini cogaltmasinin birincil giclendirme
protection in a rhesus macaque model asllamasindan sonra immiunogenitesini
of Crimean-Congo hemorrhagic fever ve koruyucu faydalarini gostermekte ve
e teewee ayrica rhesus makaklarini kullanarak bir
oo R KKKA modeli sunmakta

(10} Vaccines st

e Bu arastirmanin bulgulari, M-segment

ARTICLE 1o DNA @gtlarinin olusturdugu KKKA'nin
A CCHFV DNA vaccing protects against heterologous koruyucu bagisikligini drneklendirmenin
yani sira GP38'in bagisiklikla iliskisini

challenge and establishes GP38 as immunorelevant in mice

John J. Suschak("®, Joseph W. Golden &, Collin J. itzpatick &, Charles J. Shoemaker”, Catherine V. Badger',
anie $. Schmaljohn™ and Aura . Garison ('™

vurgulamakta
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A DNA-based vaccine protects against Crimean-Congo
hemorrhagic fever virus disease in a Cynomolgus macaque
model

David W. Hawman', Gustaf Ahlén?", K. Sofia Appelberg®’, Kimberly Meade-White', Patrick
W. Hanley', Dana Scott!, Vanessa Monteil?, Stephanie Devignot*, Atsushi Okumura',
Friedemann Weber*, Heinz Feldmann'# Matti Sallberg2#, Ali Mirazimi235#

lecular Therapy

Acceleratec! DNA vaccine regimen provides
protection against Crimean-Congo hemoniagic
fever virus chalenge In @ macaque model

David W, Hawman, Kimberly Meade-White,' Shanna Leventhal,' Sofia Appelberg, ' Gustaf Ahlén,
‘egin Nikouyan, Chad Clancy, Brian Smith,* Patrick Hanley,* Jamie Lovagio,” A Mirazimu, *** Matti Sallberg,
“ing Feldmann’

e DNA tabanli bir asi, Cynomolgus
makaklarina in vivo elektroporasyon
destekli uygulama yoluyla uygulandi

KKKAV'ye karsi kapsamli koruma
sagladigini ve optimum asi aracili
korumanin hem humoral hem de
hiicresel bagisiklik tarafindan
saglandigini gostermekte

e Sinomolgus makaklarinda plazmid ifadeli
KKKAV nukleoprotein (NP) ve
glikoprotein onciisi (GPC) antijenlerinin
sirasiyla oncelikli olarak humoral ve
hiicresel bagisikligi ortaya ¢ikarmakta




e lyi bilinen bir IEN-I antikor blokaj
fare modeli (IS) ve KKKAV M-

Contents lists avalable at

il Fis foeart segment glikoprotein onciisiinii
SEVIE o horege ' | kodlayan DNA tabanli bir asi
e KKKAV'ye karsi korumada
Induced protection from a CCHFV-M DNA vaccine requires CD8” T cells hiucresel ba§|§|kl|§|n onemli
oseph W, Golden"”, ColnJ, Ftpatrck”, John J Suschak, Tamara L. Clements, Keersten roliinii gostermekte

Ricks ', Mariano Sanchez-Lockhart ", Aura R, Garrison

Lmal of ACCINES AND ANTIVIRAL AGEN).
AMEIOAN Joumal of \

@”‘mm » * KKKAV niikleoproteini (N) veya
w  glikoproteinleri (GcGn) kodlayan
nikleozid modifiye mRNA-lipit

nanopartikiilleri (MRNALNP) ile
astlamanin IFNAR2/2 farelerini
olumcul KKKAV enfeksiyonuna
Sofia Appelbera,'Lijo John,” Norbert Pardi Akos Vegvar,* Sandor Bereczky," Gustaf Ahlén, Vanessa Montei k a r§| % 100 ko ruma go Ste rme kt e

Samir Abdurahman, Flora Mikaeloff ¢ Mitchell Beatte, Ying Tam, Matti Sallberg, ' Ujjwal Neogi* Drew Weissman,
" Mirazimi**

Nucleoside-Modified mRNA Vaccines Protect IFNAR™™ Mice
against Crimean-Congo Hemorrhagic Fever Virus Infection




' vaccines MDPI

Article
[mmunological Analysis of a CCHFV mRNA Vaccine
Candidate in Mouse Models

Touraj Aligholipour Farzani ', Katalin Fildes '), Koray Ergiinay 2, Hakan Gurdal ,
liye Bastug * and Aykut Ozkul *

A Computers in Biology and Medicine
W V3 Volume 140, Jonuary 2022, 105098 [ 9]

Mevcut arastirma, KKKAV'nin Ank-2
susunun optimize edilmemis kucglk (S)
segmentini ifade eden, herhangi bir
koruyucu kaplamasi olmayan yeni bir
MRNA asisinin olusturulmasini
icermekte

Fare modeli

Immunoinformatics guided modeling of
CCHF_GN728, an mRNA-based universal
vaccine against Crimean-Congo
hemorrhagic fever virus

azzad Shahrear, Abul Bashar Mir Md Khademul Islam & &

%100 koruma oranina ulasti

KKKAV icin KKKA GN728 adi
verilen evrensel bir mRNA tabanli

coklu epitop asi
Toll benzeri reseptorlerle tutarl
ve saglam etkilesimler gosterdi



Viral Vektorlu Asilar

Antijeni kodlayan genlerin replikasyon yetenegi ortadan

kaldirilmis bir virise eklenmesi yolu ile gelistirilen asilar

4

Rekombinant adenovirlisi 5 vektorld asi (AdHu5)
Rekombinant Vezikiler stomatit virlisi tabanli asi(rvSv)

Modifiye edilmis vaccinia Ankara (MVA) tabanli asi




Bazli Asilar

Vaccine Desi Strain N d P Doses and Specific ~ Neutralizing T Cell CCHEV
accine vesi ain Name an nima g o . v . y
gn : Vaccination Antibody  Antibody  Immune Survival Rate %
Platforms Types of Antigen Models : Challenge
Strategies Response  Response  Response
ks o e Administered (IM) 1bAr10200
modifies aciiia IFNNAR—/— mice at dose 107 PFU Yes NE Yes strain; 100% protected
z at weeks 0 and 2. 200TCID5qg
virus Ankara
— Administered (IM)
IbArlUZ()O_ stram,'NP i g ) at dose 107 PEFU . lerlQZOO
expressed in modified IFNAR mice e T ey e Yes NE% Yes strain; Not protected
vaccinia virus Ankara yweeks Oand 2 200TCIDsp
Viral E .
vector-based Admi_nist7cred (IM)
vaccines - aeed 1.25 =< 10 PFU for
T AslG200 Str;l.n' e IENAR—/— - first dose at day 0. Yo NE NE TbAr10200 —89, Teciad
expIcosce in e Administered (IN) €8 strain; 10001.Dsg 72 PEOTECES
Adenovirus type 5 1 x 10® PFU for
second dose at day 28.
ATl = BALB/c mice for
NP ex—zres:s.z«l;\’in serological assay Administered (IP) A B atrain
P and TFNAR—/~ at dose 100 TCIDsg Yes No Yes : 100% protected

Bovine Herpesvirus

Type 4 (BoHV-4)

IbAr10200 strain;
GPC expressed in

ChAdOx2

mice for challenge
studies

BALB/c mice for
immunogenicity
and IFNAR 7/~

mice for challenge
s

at weeks 0 and 2.

Administered (IM)
at dose 5 < 107
infectious unit (I1U)
on days 0 and 14.

100LD5g

IbAr10200
strain;
200FFU

100% protected

IbAr10200 strain;

GPC was expressed ~ Administered (1) Turkey2004
in Vesicular bi?;lmk;ZZCk at dose 107 PFU Yes Yes NE strain; 100% protected
Stomatitis Virus on days 0 and 21. 50PFU
expression system
= X CD3+ T
The CCHFV Nigeria Fassively cells
S 107 plaque-forming trans- =
IbAr10200 strain; S AN o forved th passively
s were > e e T . # -
CCHFV GPC was IENAR 7 mice i unized (IM) 1 Sed NE trans IbAr10200; Confcrred. 100%
expressed by z = hg k th ferred and 200TCIDsgo protection
modified vaccinia fTwotimpesat checkthe check the
. two week intervals. survival =
virus ankara T survival

rate




A Crimean-Congo hemfrrhagic.fe_vef (CCHF) viral » Modifiye Vaccinia viriisi Ankara (MVA) tabanli Poxviral
vaccine expressing nucleoprotein Is IMMUNOGenic o & pljj asilar, KKKAV M segmenti de dahil olmak

but fails to confer protection against - b _ .
lethal disease uzere onemli genleri tasir

s A " » MVA-NP asi adayi farelerde antijene 6zgl
e S immiinojenite gostermistir ancak korumada basarisiz

. | oVektor kaynakli asi; insan adenoviriis tip 5 (Ad) ve
@PLOS | r:g;lECC;ILE%lSEASES KKKAV (1] . e o o 1.
niikleokapsid proteinini (N) 'yi (Ad-N)

S *KKKAV N (Ad-N) tasiyan Ad tabanli vektor asi
Nucleocapsid protein-based vaccine provides e Humoral bagisiklik yaniti elde edildi
protection in mice against lethal Crimean- : . . .
Congo hemorrhagic fever virus challenge °Immun9k(.).rr.1.pro.r.mze Ve duyarl' fare modelinde
T KKKAV'nin dliimciil etkisine karsi sinirli koruyucu
Heinz Feldmann'#* etkinlik

- " T — - o KKKAV'den GPC'yi kodlayan sempanze adenoviral
denoviral vectored vaccination protects againgt Crimean- %~ © 4 Zsimn (ChAdOX2 CCHF) prekinik

ongo Haemorthagic Feverdisease ina lethal challenge model ™ dlegerlendirme

e Oliimciil etkisine karsi %100 koruma
m e Farelerde humoral ve hiicresel bagisiklik yaniti




OCIENTIFIC REP{{}RTS

PEX Viesicular Stomatitis Virus-Based
Vaccine Protects Mice against
Crimean-Congo Hemorrhagic Fever

e 6 Doseber 11 SergioE. Rodriguez 0, Robet W, Cross™, Karla A, Fenton*® Dennis A Bente )",
et | May 2019 Chad E, Mire 0 & Thomas W, Geisbert™

Y 25 Mav 2019

.+ Microbes & Infections N\ u
49,08 @‘EM' @Taybr&ham
hitpsJ/doiorg/10.1080/22221751.2019.1601030 y/ & eoenin

LETTER @ OPEN ACCESS | Ouct s

Single-dose replicon particle vaccine provides complete protection against
Crimean-Congo hemorrhagic fever virus in mice
Florine E. M. Scholte %, Jessica R. Spengler %, Stephen R. Welch %, Jessica R. Harmon?®,

b

JoAnn D. Colemaq-McCray’, Brendan T, Freitas ©°, Markus H. Kainulainen®, Scott D. Pegan ©°,
Stuart T. Nichol®, Eric Bergeron ©° and Christina F. Spiropoulou ©°

%Viral Special Pathogens Branch, Division of High-Consequence Pathogens and Pathology, National Center for Emerging and Zoonotic
Infectious Diseases, Centers for Disease Control and Prevention, Atlanta, USA; *Department of Pharmaceutical and Biomedical Sciences,
University of Georgia, Athens, USA
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e KKKAV GPC'yi kodlayan replikasyon
yetenegine sahip rekombinant vezikiler
stomatit viriisleri rVSV vektoru kullanildi

¢ Yalnizca KKKAV-GP ifade eden bir rVSV,
KKKA enfeksiyonlarina karsi replikasyon
yetenegine sahip T hc yaniti olmayan bir
asl platformu olarak islev gorme
potansiyeline sahip

e Burada KKKA viriis benzeri replikon
partikil (VRP) asisi

o KKKA VRP'lerinin, KKKAV'nin halk
sagligina yonelik riskini azaltabilecek

potansiyel olarak etkili bir asilama
oldugu



KKKA'ye Karsl
Multiepitop Asisl
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PV Journal of Biomedical Informatics Ut/ 0 e e e . ) . .
&Mk Il "/l o KKKA viriisiniin Gc ve Gn'den B hiicresi ve T hiicresi

journal homepage: ! i

baglanmasi icin dogrusal epitoplar elde edildi

e Hem humoral hem de hiicre aracili bagisiklik yanitini

Towards the first multi-epitope recombinant vaccine against Crimean-Congo | ) induklemekte
hemorrhagic fever virus: A computer-aided vaccine design approach

Mokhtar Nosrati, Mandana Behbahani, Hassan Mohabatkar

Gy OB 291615077309 suchedan o KKKAV'nin glikoprotein, niikleoprotein ve RNA bagimli
RNA polimerazi, immunodominant T ve B hiicre
RESEARCH ARTICLE Open Access

epitoplari icermekte
In silico formulation of a next-generation o .
multiepitope vaccine for use ags aprophylactic  ° Asi adaylarinin hedeflenen bagisiklik reseptoriine

candidate against Crimean-Congo hemorrhagic karsi gliclu bir stabilite gosterdigini gostermekte
fever

Rahat Alam'~' Abdus Samad ' Fe ysal Ahammad uza Mohammad Nur®, Ahad Amer Alsaiar

e KKKA virusiiniin (KKKA) yedi genotipi icin de etkili
r———— —olanilk ¢coklu epitop alt birim asisi gelistirildi

=
i) Saudi | of Biological Sci D v
=24 RIS RS cEl SO Q’ Hem humoral hem de hiicre aracili bagisiklik yanitlarini
I yeterince tetikleyebilecegini gosterildi
Original article
Development of multivalent vaccine targeting M segment of Crimean )
Congo Hemorrhagic Fever Virus (CCHFV) using immunoinformatic s
approaches

Maaza Sana“, Aneela Javed ", Syed Babar Jamal ", rammad Junaid °, Muhammad Faheem
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Convalescent human plasma candidate reference materials protect against

Crimean-Congo haemorrhagic fever virus (CCHFV) challenge in an A129
mouse model

Yedi iyilesen hastadan toplanan plazma, baglayici antikor ve
notralizasyon analizleri kullanilarak karakterize edilmekte

Elde edilen plazma A129 farelerine intraperitoneal olarak
uygulandiktan 24 saat sonra KKKAV (sus IbAr10200) intradermal
olarak uygulandi

lyilesenlerde, daha uzun sag kalim ve azalmis klinik skor ile
karakterize kismi koruyucu yanit elde edilmekte

lyilesen insan plazmasi aday referans materyalleri, A129

fare modelinde Kirim-Kongo kanamali atesi virtsu
(KKKA) mucadelesine karsi koruma saglamakta
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Crimeanmn Congo hemorrhagic fever virus
nucleoproteinmn and GP38 subunit vaccine
combination prevents morbidity im mice

| ™| Check for updates

Elif Karaaslan ® 2, Teresa E. Sorvillo® ', Florine E. M. Scholte ® ', Troy Justin O°’'Neal® ',
Stephen R. Welch @', Katherine A. Davies’?, JoAnn D. Coleman-McCray’', Jessica R. Harmon ®",
Jana M. Ritter?, Scott D. Pegan @2, Joel M. Montgomery @', Jessica R. Spengler®’,

Christina F. Spiropoulou® ' & Eric Bergeron® -5

* Fareler KKKAV;
* Nukleoproteini (NP)

Rekombinant KKKAV NP tek basina %100 sagkalim saglayan umut

verici bir asi adayidir

* Yiksek oranda glikozlanmis MLD iliskili rekombinant NP, GP38 ve GP38
formlarinin (GP85 ve GP160) humoral ve hlicresel bagisiklik tepkilerini ve
koruyucu etkinligini ve NP + GP38 kombinasyonunu degerlendirildi




Research Article / Arastirma Makalesi Duzce Med J, 2021;23(1):66-75
doi: 10.18678/dtfd.8641 14 Diizce Tip Fak Derg, 2021:23(1):66-75

Assessment of the Immunogenicity and Protective Aspects of a DNA Vaccine
Targeting Crimean Congo Hemorrhagic Fever Virus Glycoprotein Ge

Kirmm Kongo Kanamali Atesi Virilisii Glikoprotein Ge’yi Hedef Alan Bir DNA Asisinin Bagisiklik
ve Koruyuculuk Saglama Ozelliklerinin Degerlendirilmesi

Sahin, E., Cihan, A. C., Aligholipour, T., Foldes, K., Engin, E. D., & Ozkul, A.

Turkiye kokenli bir KKKA virtsi (Ank2) izolatinin immunojenik zarf glikoproteini
Gc'sini hedef alan DNA tabanli bir vektor aracili asi Uretildi

IFNa/BR-/- reseptor nakavt fareleri
Asilanmis farelerde hem antiviral Thl hem de B hiicresi aktive edici Th2
bagisiklik tepkilerini 6Gnemli dlcude induklemekte

Ancak, olumcul etkisine karsi korumada basarisiz




A

A

A

KKKA ASILAMA CALISMALARINDA YASANAN
SIKINTILAR

Ozellikle KKKAV’de
repRNA, rr'1RNA olusan Subunit ve VLP KKKAV icin cok
ve DNA'ya mutasyonlar tabanli asilar
. ) Ny sayida koruyucu
dayali asilarda, nedeniyle dis yiksek dizeyde )
. : . epitop mevcut
asilamadan zarf notralize edici T
: . : : ancak, spesifik
sonra tespit proteinlerine antikor yaniti
s L . koruyucu
edilebilir karsi gelistirilen elde edilmekte :
ey 1 . epitoplarin
notralize edici asilarda ancak hayatta
: y : tanimlanmasi
antikor zamanla kalma ylzdeleri
oldukca zor
yanitinda koruyuculuk basarisiz
yetersizlik kaybolmakta
VAN VAN AN




Dunyada ilk olarak KKKA asisinin FAZ-1 ¢alismasi
tamamiandi

IHA - Temmuz 09, 2024 12:31 | Son Glincelleme Tarihi: Temmuz 09, 2024 12:31 n

Erciyes Universitesi (ERU) Asi Gelistirme Merkezinde Uretilen
Kinm Kongo Kanamali Atesi (KKKA) hastalig ile ilgili agida,
dunyada ilk olarak FAZ-1 agsamasini gegerek FAZ-2 calismasina
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Monoklonal Antikorlarin izolasyonu




SONUC

* KKKA enfeksiyonu icin genis bir cografi
alan ve buyuk populasyonlara ragmen,
KKKAV patogenezinin konakgl ve viral
belirleyicileri konusunda hala cok sey
kesfedilmeyi beklemekte

* Hastaligin yayilmasi, yuksek 6lim orani
ve onayli bir asinin olmamasi KKKA'y

kiiresel saglik icin bir tehdit haline
getirmekte




SONUC

* Patogenez ve immunobiyoloji
henluz tam olarak anlasiimamis
olsa da ve bosluklari doldurmak
icin arastirmalar yapilmasi
gerekmekte

e Buda tani, tedavi ve
onlemlerinin gelistirilmesini
hizlandiracaktir



Endemik bolgelerde KKKA hastaliginin
onlenmesi icin

Molekul
er

. viroloji ’

Halk immiino
sagligi loji

ORTAK iSBIRLIKCi CALISMALARA ULKEMIZIiN VE DUNYANIN [
HALA IHTIYACI VAR b

Asl ‘ (
ilimi o " h‘ |

rlik
saghgi

! V&CClﬂES



e,
im . r.ocmevmrma 0099 | KKKA KONSORSIYUMU

21/ CORUM

e

.
Fabdm i a0
--------

- e —

TESEKKUR EDERIM...



