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Virusler
* Doga-hayvan-insan liggeninde nedenler/niginler...

Birlikten glic dogar (Tek Saglik)
Biyoguvenlik alt yapilari, AVZAL 6rnegi
KKKA 6rneginde profilaksi (asi) calismalari,




SCIENCE THE LOOM

Mammals Made By Viruses

BY CARL ZIMMER

PUBLISHED FEBRUARY 15, 2012 « 6 MIN READ

National Geographics

Virasler, yiz milyonlarca yildir memelilerin genomuna kendi genlerini
yerlestiriyorlar.

Genellikle esey hucrelerini enfekte ederek, kendi DNA'larini konak
DNA’larina sokarak yaparlar.

Insan genomunda, bilinen 100.000 viriis gen/gen parcasi bulunmakta.
DNA'mizin %8'inden fazlasini olusturuyor.

OZKUL, 2021



Yeni Olusan Enfeksiyoz Hastaliklar
(Emerging Infectious Disease-EID)

Emerging Infectious Disease

v Bir populasyonda yeni olarak
gbzlemlenen veya indisans ya da cografi
sinirlar hizla degisen (artan) enfeksiyoz
hastalik.

Ortalama olarak son 30 vil icinde her yil yeni bir
hastalik tanimlaniyor. s



LOONOTIG DISEASES

spread BETWEEN animals and people
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/oonoz (Viral)

Zoonotik Hastalik:

Insan ve hayvan
populasyonlar
arasinda gecisebilen
hastaliklardir.

« >250 den fazla tanimli
Z00oNoz

e 61 yarasa kdkenli

+ 68 kemirgen kokenli

e Avian Influenza

» Severe Acute Respiratory Syndrome
(SARS)

* Monkeypox virus
» Rabies virus

e AIDS

 Ebola virus

» West Nile virus

e Nipah virus

* Crimean Congo Hemorrhagic Fever
(CCHF)

» Middle East Respiratory Syndrome
(MERS)

« COVID-2019



Yapilan bir calismada - Nature

e 1940 ve 2004 yillan arasinda 335 adet Yeni
Olusan Enfeksiyoz Hastalik (EID)
tanimlanmustir.

v Hastalik cikislar ile artan populasyon yogunlugu arasinda
pozitif iliski bulunmustur.

v En yUksek frekanslar US/Avrupa hastalik cikislarinde
bildirilmistir... (2222)

v %60.3 zoonozdur
v %71.8 yaban hayat kaynaklidir.

Jones, Patel, Levy, et. al. Nature, 2008 Feb. 21; 451 (7181):990-3
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Insan — Evcil - Yaban Hayat Kesisimleri
* Bushmeat Ticareti

STATED PREFERENCES STATED PREFERENCES
FOR DIFFERENT KINDS OF MEAT FOR DIFFERENT KINDS OF BUSHMEAT
Other 3% Red duiker spp. 3% Other fincluding
at 6% crocodile, elephant,
Meat 6% ‘ Bushmest 42% | Porcupine 6% ’ and monkey) 7%
Poull 1%
ey 19 Red river
hog B%
Pangolin
spp. 10%
Fish 28%

Blue duiker 16%

Bushimeat B81%

Chicke 22%
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Insan — Evcil — Yaban Hayat Kesisimleri

 Wet Markets



Yuksek riskli araytzler

OZKUL, 2021



tksek riskli arayizlel

Zai% World Health
{,ﬁ Organization Health TOPICS Al
Blueprint
About

» What the Blueprint does
» Priority diseases

Meetings and events

Countries v Newsroom v Emergencies v

Pierre Formenty
Global public health, WHO

Biography

Dr. Pierre Formenty is a Doctor in Veterinary Medicine with a Master in Public Health.
He has been working in global public health with the World Health Organization
(WHO) since January 1996.

During the Ebola crisis In West Africa, Dr Formenty has been assign to the HQ Ebola
Response department, where he was leading the Technical Strategy, Support &
Standards Team (technical supervision of 7 teams, 70 staffs).

Within the new WHO Health Emergency programme he is leading the Viral and
Haemorrhagic Fever team (VHF). The VHF team Is responsible for giobal prevention,
preparedness and response to Viral Haemorrhagic Fever outbreaks of international
public health concern. Dr Formenty and his team are covering VHF and several viral
emerging zoonotic infections: Ebola, Marburg, Rift valley fever, Crimean-Congo
haemorrhagic fever, Lassa fever and A iruses ypox, + West
Nile Virus Nipah and Hendra. In addition, their research interest include ecological
studies on emerging zoonosis at the human-animal interface, viral hasmorrhagic
fevers, vector borne forecasting models and climate change,

Dr Foymenty Is the Manager of the WHO Emerging and Dangerous Pathogens
y (EDPLN), a of high security diagnostic laboratorles for

aaﬂy ion and rapid of outbreaks due to emerging and dangerous
pathogens (see link below). EDPLN is functioning in coordination with the Global
Outbreak Alert and Response Network (GOARN). EDPLN is a network of high
security diagnostic laboratories able and willing lo collaborate and share their

ledge, biological materials and i h results in a real time
framework to detect, diagnose and control novel disease threats.

OZKUL, 2021
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e icinde bulundugumuz diinya, duyarlilig yiikselen

Tek Saél | k toplumlardan olusuyor.

e Etrafimizdaki olumsuzluklara kayitsiz kalamiyoruz.

Ya kla §| mi I * Miidehale etme gerekliligi, farkh disiplinlerdeki
uzmanlari bir araya getiriyor.

OZKUL, 2021




Viral Zoonozlar lleri Arastirmalar ve
Tani Laboratuvar (AVZAL) - Amacg

« Zoonoz nitelikli (Oncelikli olarak) arboviral enfeksiyonlarn
arastinimasi
« Saha taramalari (insan, hayvan ve vektor temeli)
* MolekUler Epidemiyoloji
 Tanisal Sistemler
« Koruma ve tedavi hedefli yeni nesil virus/antikor arastirmalari

» Insan gUcU yefistirmek
« YOK 100/2000 Programi (4 kisi)
« TUBITAK 2244 Programi (1 kisi)
« TUBITAK 2236 Programi (2 kisi)

OZKUL, 2021



AVZAL, BSL-2 ve BSL-3 Altyapisi




BSL-3 ve ABSL-3 Laboratuvarlar

BSL-3 Lab-2 BSL-3 Main Hall, Storage
and Cold room

:, [ | :
ABSL-3 IVC rocks and
Change station

Pass-through Autoclave BSC-3 Biosafety Workstation



BSL-3/ABSL-3 Sertifi
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ANKARA UNIVERSITY

DIAGNOSTIC AND ADVANCED RESEARCH LABORATORY
FOR VIRAL ZOONOSES
(AVZAL)

SUMMARIZED
STANDARD OPERATING PROCEDURES
FOR WORK IN THE BIOSAFETY LEVEL 3 (BSL3) AND ANIMAL BIOSAFETY
LEVEL 3_{ABSL3) LABORATORIES

Written: JANUARY 2015
1" Revised: MAY 2015

Biosafety Officer (BSO) Review: Date:,

Address: Ankara Universitesi, Veteriner Fakiltesi,
Viroloji Anabilim Dali Bagkanligi,
Irfan Bastug Cad. Diskapi, Ankara - 06110 Turkey
Phone :+90312 3170315 Ext: 4222, 4364
Fax :+90 312 316 4472
E-mail :ozkul@ankara.edu.tr




Calisma Alanlari

« Asi Calismalar
« Rekombinant VirUsler
« Kimerik Virusler
« ImmUnizasyon rejimleri

« Monoklonal Antikor Uretimi Calismalari

OZKUL, 2021



HASTALIK - Kinm Kongo Kanamali Atesi

Kinm Kongo Kanamali Atesi (CCHF)
kene ile gecen bir  viral
enfeksiyondur ve endemik yerlerde
olumcul dlumcul olabilen hastalik
tablosuna neden olmaktadir.

OZKUL, 2021



KIRIM KONGO KANAMALI ATESi
COGRAFi DAGILIM HARITASI

_— NOAN lalitude. Limid 10 geograpihe Gsinbulion of genus Hyalomma UCKS |

2 |
CCHF virological or serological evidence and vector presence
- 5-49 CCHF cases reported per year

e R —— I 50 anc more CCHF cases reported per year
The boundanes and h and the designatons used on this map do not imply the expression of any opinon whatsoever Data Source: World Health Organization 5% World Health
on the part of the World Health Organization conceming the legal status of any country. lerritory, ity or area or of its authorites, Map Production: information, Evidence Organization
or conceming the delimitation of its frontiers or boundaries Dotted and dashed lines on maos represent approximate border ines and Research(IER)

Turkiye, Kinm Kongo kanamali atesinin en sik goruldugu Ulkeler arasinda
bulunmaktadir.

OZKUL, 2021



Spherical, non-icosahedral

Pleomorphic with either
spherical or rod-shaped particles

Morphology: Spherical

Diemeter[nm]:  [80-120 90-105 80-120

Virus Yapisl

Morphology: Icosahedral and pleomorphic Spherical
Diameter[nm]:  [80-120 80-120

Lipid envelope

Elliott, 2014
;’ * ‘. " . Gc
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L - N protein
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Epidemiyoloji - Bulasma

 Hyalomma sSpp keneler
tarafindan bulastirniiyor.

« Aynca hastalgin insandan
Insana bulasma potansiyel
bulunmaktadir.

 Kulucka suresi ise
konakclyq, enfeksiyon
yoluna ve viral doza bagl
olarak degismektedir.

uuuuu

Pre-hemorrhagic

phase

-Spec m
lbl illne

Fever, Headaehe,

Myalgia, Nau:

Hemorrhagic phase

« Petechiae
+ Hematomas/ecchymosis
« Hemorrhage from nose,

gastrointestinal and
urogenital sites

Risk factors for death
1 Inflammatory cytokines
1 Liver enzymes
1 Platelets
1 Viral loads

= Antibody responses

OZKUL, 2021




Kirim-Kongo Kanamali Ates Virusunun Insan ve
Hayvan Kaynakl Hucre Kilttrlerinde MicroRNA
Yolaklariyla llgili Anahtar Protein Ekspresyonu

Doktora Tezi
KATALIN FOLDES

Danisman: Prof. Dr Aykut Ozkul -
14.06.2021




KKKA salginlar yuksek olum
riski  (%10-40) barnndirdigl,
hastane saglik tesis
salginlanna neden oldugu,
tedavisi ve Onlenmesi guc
oldugu ve en Onemlisi
epidemik olabilecegi icin
halk sagligr acisindan ciddi
bir fehdit olusturmaktadirr.

OZKUL, 2021
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Spesitik Tedavisi Yok!

International Journal of Infectious Diseases 17 (2013) e799-e801

Contents lists available at SciVerse ScienceDirect

International Journal of Infectious Diseases
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Ribavirin

. E_I_kin S |ER journal homepage: www.elsevier.com/locate/ijid

« Sarta bagl etkin S , , , _
Ribavirin is not effective against Crimean-Congo hemorrhagic fever: @CMk

« Etkisiz observations from the Turkish experience™

INTERNATIONAL SOCIETY
FOR INFECTIOUS DISEASES

Research 147 (2017) 91-99

Favipiravir (T-705) Bahadir Ceylan. A = P————

Faculty of Medicine, Departmen

Chloroquine, chlorpromazine -

Ye ni AJ O n | O r Identification of 2’-deoxy-2’-fluorocytidine as a potent inhibitor of Crimean- @ T
° 2_d eo kS|_2_ﬂ oro Sl-l-ld | N Congo hemorrhagic fever virus replication using a recombinant fluorescent

reporter virus

[ S U bTiliSi n keXi n iS Ozym e— ] /Si'l'e— ] Stephen R. Welch, Florine E.M. Scholte, Mike Flint, Payel Chatterjee, Stuart T. Nichol,

Eric Bergeron, Christina F. Spiropoulou

p ro Te O S e (S K | - ] / S ] | ) Viral Special Pathogens Branch, Division of High-C e Path and Pathology. National Center for Emerging and Zoonotic Infectious Diseases, Centers for Disease

Control and Prevention, 1600 Clifton Road. MS G-14, Atlanta, GA, 30329, USA

ANTIVIAL .
RESEARCH -~ "

Antiviral Research

Ll
[ S

journal homepage: www.elsevier.com/locate/antiviral

OZKUL, 2021



KORUNMA - AS




Gecmisten GUnumuze
Kirrm Kongo Kanamali Atesi Asi Denemeleri

Bagisikhk Preklinik :
Asi Ti igerik Giivenlik | Uretim Kolayhg Kaynak
= e . Antikor T-hiicre Koruyuculuk yhg \
inaktif Viriis (Beyin) | Viris + ? ? X
inaktif Viriis (HK) Viriis + 1E 80% 7 X Canakoglu ve ark, 2015
MVA M Segment + 100% 4 + Buttigieg ve ark, 2014
S Segment & TE + + Dowall ve ark, 2016
.z M Segment + TE + + Sahib, 2010
Adenoviris =
S Segment + 80% + + Zivcec ve ark, 2018
+ TE TE + + Spik ve ark, 2006
DNA Asisi M Segment p
Gn, G¢, NP + + 100% + + Hinkula ve ark, 2017
+ TE X ? +
Protein Agsisi §n GP Kortekaas ve ark, 2015
Gc GP + TE X ? +
VLP Gn, G, NP + + 40% + + Hinkula ve ark, 2017
Transjenik Bitki GP + TE TE ? + Ghiasi ve ark, 2011
+: Tespit edildi
?: Belirsiz
X: Tespit edilmedi
TE: Test edilmesi

OZKUL, 2021




Onemi giin gectikce arhiyor - EU

* BugUne kadar ki en bUyUk
aslt arastirmalar platformu.

. Isvec, Karolinska EnstitUsU,
liderliginde EU lider Ulkeler,
UK, Torkiye, Tacikistan, USA

 Hedef

e Her t0rl0 insan asis
« Hayvan

» Toplam Butcesi 26 M €

 http://www.cchfvaccine. eu/

OZKUL, 2021



C((:} W“"”\!“ HOME PROJECT ABOUTUS  PUBLICATIONS NEWS  CONTACT

CRIMEAN CONGO
HEMORRHAGIC

‘ i

CLICK HERE TO'SEE MORE

WELCOME TO THE OFFICIAL CCHFVACCINE WEBSITE

We hope that you can find here all information you need about our H2020 supported programme CCHFVaccine, aiming at
increasing European capacity to control the situation of Crimean Congo Hemorrhagic fever disease on a global basis by
developing and deliver a vaccine.

LATEST NEWS

ABOUT US Q_B_JEC-UVES 0ZKUL, 2021



Vektor Platform’lar

« Adenovirus - CCHFV-N
e BHV-4 — CCHFV-N
e MVA — CCHFV-N




Vektor Platform’lar

« Adenovirus — CCHFV-N

. 4K K&dar yabancl pro’rein geni
yuklenebilir,,

- Elve'ts 5eies} yonu ile b_‘koposVre iki

kohﬂ@a@lkobmr

Gec_;lrfn@ enfel«&ly@nlcaré‘on N

antikorlar asilamayiinterfere edebilir.
[ Eei— _ _—

gene X geneY geneZ

E1,E3 deleted
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Vektor Platform’lar

« BHV-4 — CCHFV-N

OZKUL, 2021

« BHV-4'Un in vivo insanlara bulasma potansiyel

belirsizdir ve virs manipUlasyonu icin uluslararasi
biyogUvenlik dUzenlemeleri BiyogUvenlik seviyesi
(BSL) 2 grubunda kategorize edilmistir (Gillet ve ark,
2005).

iki ana referans sus, DN599 (Amerikan susu) ve
Movar (Avrupa susu) karakterize edilmistir (Lin ve
ark, 2007). BHV4, hUcre kUltUrGnde kolay yayilimi,
diger gama herpesvirUslerine gore nispeten basit
genom, hedef gen yerlestirme icin bUyUk kapasite,
hayvan modelinin bulunabilirligi (tavsan) ve
belgelenmis hUcre transformasyonunun olmamasi
nedeniyle yeni bir herpesviral vektdr olarak
arastinimistir (Donofrio ve ark, 2007 ).

Son zamanlarda asi gelistirme ve kanser tedavisi
deneylerinde bir vektdr olarak dikkat cekmistir
(Redaelli ve ark, 2010). EVD asi adayi gelistirildi.



viruses MDP1

Article

Bovine Herpesvirus Type 4 (BoHV-4) Vector

Delivering Nucleocapsid Protein of Crimean-Congo ; =y
Hemorrhagic Fever Virus Induces Comparable Viruses 2019, 11, 237; doi:10.3390/v11030237

Protective Immunity against Lethal Challenge in
IFN&/B3/YyR—/— Mice Models

Touraj Aligholipour Farzani 100, Katalin Foldes 1, Alireza Hanifehnezhad !, Burcu Yener Ilce 2,
Seval Bilge Dagalp !, Neda Amirzadeh Khiabani ?, Koray Ergiinay >, Feray Alkan !,
Taner Karaoglu !, Hurrem Bodur * and Aykut Ozkul 1-2.*

Sigir herpesvirusu tip 4 (BoHV-4) temelli viral vektoru
(BoHV4-ATK-CCHFV-N) ve rutin olarak kullanilan iki asi
platformu, Adenovirus fip 5 ve bir DNA vekioru
(OCDNA3.1T myc/His A) ile karsilastinimis, BALB/c ve
IFNa/B/R—-/—- farelerde immunojenisitesini ve koruma
potansiyelini ortaya konmustur.

OZKUL, 2021



A) SW102 bacteria

50 bp HRs § o bp MR

Clirewlar BalIVABAC (IBAC) BaliVAATR.COHFY.N

Recombineering

- HEK 293 cells

. Avam — ke :
pBHGIde)EL IFLP pDCSI6-N

Homologous Recombination to create AdSN

AE3
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Bagisiklik Parametreleri
* Genel ve Spesifik Basiklik " .
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Bagisiklik Parametreleri
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Bagisiklik Parametreler

* Balb/c serum drneklerinde
tespit edilen sitokin yanitlari

OZKUL, 2021
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Bagisiklik Parametreleri U I \“ fl 1L I I"
* IFNAR serum drneklerinde “I I ' \ | I | :’||| I“Ill |
tespit edilen sitokin yanitlari . el il Al

OZKUL, 2021



Yasamsal Veriler
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Vektor Platform’lar

§ >4 Lt
¢ S 2 S A # - R
SR % WA vy 3 !
« Vacemignrosy ERS0Gsa) Ile elde
0 g & - -
o 500) iz i v._..

b

.
Poxvinidae

. Ozellikle Veteriner Sagliginda yogun

s M\VA — CCHFV-N kullaniliyor.

isiklamayi

Deletion Il Site :

interfere edeMir:

« Insan saghiginda kullanim'icin iyi bir
Odoy. Selection for Recombinant MVA
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DNA Platformlari
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viruses ‘mMDP1)

Article

Co-Delivery Effect of CD24 on the Immunogenicity

and Lethal Challenge Protection of a DNA Vector Viruses 2019, 11, 75; doi:10.3390/v11010075
Expressing Nucleocapsid Protein of Crimean Congo

Hemorrhagic Fever Virus

Touraj Aligholipour Farzani ', Alireza Hanifehnezhad !, Katalin Fildes !, Koray Ergiinay 2,
\Erkan Yilmaz ?, Hiba Hashim Mohamed Ali ! and Aykut Ozkul '3+

2019 vyilinda yaptigmiz bir calsmada CCHFV'nin
nUkleokapsit  proteinini  ifade eden bir vekior
tasarlanmis ve CD24 ifade eden bir diger DNA
vektoru ile BALB/c ve IFNAR-/— farelerde sitokin
uyarimi ve total/spesifik antikor cevaplarn  gibi
iImmunojenik yanitlarnnin degerlendiriimesi
gerceklestirilimistir.

OZKUL, 2021



Cluster of differentiation 24 - CD24

B ve T lenfositler, nétrofil ve makrofajlar
tzerinde bulunan yUksek glikozile masin
benzeri bir hlicre ylizeyi proteindir.

CD24, yuksek seviyede B-hiicresi

pro emtorlerl uzerinde ve daha az olarak
olgun B hicreleri lizerinde eksprese

ed|I|r ancak terminal farkhlasan plazma

hucreler| Uzerinde ifade edilmez.

roteinin aktive B hucreleri Gzerindeki
var | CD4+ T lenfositlerinin klonal
gen|§ emesini artirma potansiyeline
sahiptir (L ve ark, 1992).

CD4 + T hicrelerinin bilinen en 6nemli

islevi, B lenfosit hlicreleri
taraflndanyuksek afiniteli notralizan
antikor Uretimini tesvik etmektir (ing, 2011).

OZKUL, 2021

Fate Detarmination of CD8" T Lymphocytes by Dendritic Cell Subsets
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CD-24

* Bu hucrelerin antiviral sitokin Uretimlerinin veya dogrudan sitotoksisite
etkilerinin uyarilmasi yoluyla viral ajanlar lizerinde dogrudan etkiye sahip
oldugu fikrini destekleyen bazi kanitlar bulunmustur.

* Lenfopenik konakgilarda T hiicrelerinin optimum homeostatik
proliferasyonu icin fonksiyonel bir CD24 geni gereklidir.

* Naif CD24 T hicreleri, antijen sunucu hticreler (APC'ler) yoluyla viral
patojenleri taniyabilir. Daha sonra Thl hcreleri, tip | IFN ve IL12'ye bagl
olarak uretilir (Swain ve ark., 2012).

* Bununla birlikte, dendritik hiicrelerde CD24'Gn bulunmasi, T hiicrelerinin
proliferasyonunu azaltma potansiyeline sahiptir (tive ark, 2006).



Bagisiklik Parametreleri —
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Yasamsal Veriler

Percent survival
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Article

Immunological Analysis of a CCHFV mRNA Vaccine

. . Vaccines 2019, 7, 115; d0i:10.3390/vaccines7030115
Candidate in Mouse Models

Touraj Aligholipour Farzani 1, Katalin Foldes 1, Koray Ergiinay 2(), Hakan Gurdal 3,
Aliye Bastug * and Aykut Ozkul **

Bir diger calismamiz  yine 2019  vyiinda
vayinladigmiz  Kinm-Kongo Kanamali  Ates
virosunun (CCHFV)  Ank-2 susunun optimize
edilmemis kUcuk (S) segmentini ifade eden yeni
bir ciplak geleneksel MRNA asisi olmustur.
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IFNa/B-R -/- ve C&57BL/6 ki fare modelinde,
tek ve gUclendirici doz immunojenisitesi ve
koruma potansiyeli analiz edilmistir.

%100 koruma orani sadece IFNa/B/R -/-
farelerinin guclendirici doz grubunda elde
edilmistir



Bagisiklik Parametreleri -

g ve S

Calismada
gelistirilen indirekt
ELISA teknigi ile
tek ve tekrar asi
uygulamalari
sonrasinda
Spesifik Ig
miktarlarnda
artis tespit edildi.
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Bagisiklik Parametreleri —
Sitokin Yanitlan (CD4+, CD8a+T Lenfositlerde

Boost doz asinin Dalakta INF-g lreten
antijene spesifik hem CD4 ve hem de CD8a
hiicre sayilarinin artisina neden oldugu

gorulirken,

Bu hiicrelerdeki IFN-g miktarinin boost
dozdan sonra daha artis gosterdigi

goralmastir.
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Yasamsal Veriler

A)

« Booster gruptaki hayvanlarin ) e
30 gUnlUk sUrecte tamami
yasamina devam ederken,
tek doz asilananlar yasam
orani %50 olarak kaydedildi.
Days
« Booster grupta tek doz ok i i i
asilanan gruba goére daha
hizll kilo alma ve iyilesme 3
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Cikarilan Dersler

 Alt yapi yetersizlikleri,

* Bilgi yetersizligi,

 Alt yapilarin idamesi sorunlari,
e Alan uzmani yetersizlikleri,

* Mevzuata iliskin sorunlar,
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