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Image 15/21 from 1000 Handshakes, a bioartistic
microbiome mapping project.

www.nytimes.com/2020/03/24/science/viruses

Dr. Murat YAMAN |
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“Mikrobiyom” genis mikrobiyal topluluklari (bakteriler, virusler, arkeler, mantarlar

ve protozoalar), genomlari ve gevre kosullari dahil tim yasam alanlarini

Human Microbiome
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Mikrobixoml ‘ ‘ Virobiyom I

E\.f Mikrobixotal ‘ Virobiyota ]

Tanimli bir
ortamdan gelen
mikroorganizma

topluluklar

AL

A guide to human microbiome research: study design, sample collection, and bioinformatics analysis, Xu-Bo Qian, Tong Chen, Yi-Ping Xu, et al 2021
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\ Virobiyom: Mikrobiyomun viral fraksiyonu /

"Mirobiota" terimi bir konakcl icindeki virus

toplulugunu

«Mirom" etini ifade

etse de VII’ObIOta¢\‘7‘ Virom




Bagirsak Mikrobiyomunun Taksonomik I

Virom & Mikrobiyom Etkilesimi

Bacteria:
10*! cfu g* faeces,
27% of stool dry mass,
~4x10* (~0.2 kg) total

~93% of total DNA,

Eukaryotic
virome

*@“
‘

Prokaryotic

virome

Bacteria
+e9
= X &
Bacterial products . * #

Bacteriophage dysbiosis

Bacterial dysbiosis

(Sender et al., 2016)

_ & Tumor
(microenvironment)
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3 <t
1

Viral infection

Inflammation

ek g

,v J

Immune response )
Immune response
Archaea:
10° - 10" cfu g™* faeces, ;¢-

~0.8% of total DNA O s o0 %00 o' o
(Wampach et al., 2017) 06° 090 8% ©

Cytokines Cytokines Bacterial

chemokines chemokines metabolites

Bacteriophages of the Human Gut: The “Known Unknown” of the Microbiome Shkoporov, Andrey N. et al. Cell Host & Microbe, Volume 25, Issue 2, 195 - 209
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Review Article l Published: 20 March 2021

The human virome: assembly, composition and host

interacctions

Guanxiang Liang & a: Frederic D. Bushman &

Nature Reviews Microbioclogy 19, S14—-527 (2021) | Cite this article

Abstract] The human body hosts vast mlcroblal communities, termed the microbiome. Less well
known is the fact that the human body also hosts vast numbers of different viruses, collectively

termed the ‘virome'. Viruses are believed to be the most abundant and diverse biological entities

on our planet, with an estimated 10* particles on Earth. The human virome is similarly vast

[ and complex, consisting of approximately 10" particles per human individual, with great

heterogeneity. In recent years, studies of the human virome using metagenomic sequencing ]
and other methods have clarified aspects of human virome diversity at different body sites, the
relationships to disease states and mechanisms of establishment of the human virome during

early life. Despite increasing focus, it remains the case that the majority of sequence data

‘dark matter’, Mevertheless, it is now clear that viral community states can be associated with
adverse outcomes for the human host, whereas other states are characteristic of health. In this

ina typicalﬁme study remain unidentified, highlighting the extent of unexplored viral

Review, we provide an overview of research on the human virome and highlight outstanding
recent studies that explore the assembly, composition and dynamics of the human virome

as well as host-virome interactions in health and disease.

l Insan Viromunda ~10 13 VLP I

Viruslerin diinyamizda, cok sayida ve
cesitte biyolojik varlklar olduguna
inaniimakta ve Diinya'da tahmini 10 31 VLP

Kesfedilmemis Viral ‘karanlik madde’

Virom calismasindaki dizi verilerinin
cogu tanimlanmamis




|Vir[]s|er, Yasamin Oldugu Tum Alanlari Enfekte Edebilirler‘
Insan Viromunun Belirleyicileri?
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Diet Medication

enetics J ' : 2 <«—— Cohabitation
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Bhagchandani, T., Nikita, Verma, A. et al. Exploring the Human Virome: Composition, Dynamics, and Implications for Health and Disease. Curr Microbiol 81,16 (2024 ). https://doi.org/10.1007/s00284-
023035370




Viromumuzu Nasil Ediniriz?

insan Bagirsagi Viromunun Bilesimi

a 1 " .
Yenidogan donemi ve sonrasinda asamali olarak
Bacterial viruses (bacteriophages) %
Eukaryotic DNA viruses 4\
p . b 4 2 '/\@ ) 1t s o
/r& . - f ; <o 3 " 4
- ;& > /1 X g :\ &2 ,;% % ;\ # s 7;‘ T ,;& 2
r—
Aging
b Neonate Child (2 years old) Adult

Oncii bakterilerden Litik fajlarin daha

Yasam boyu devam eden bir

Adult-like gut virome
Bacterial viruses
(bacteriophages, > 90%)
dsDNA phages:
Caudovirales
ssDNA phages:

Microviridae

Eukaryotic DNA viruses (< 10%)
Anelloviruses

Herpesviruses

Adenoviruses

profaj indiiksiyonu yaygin hale gelmesi sureg Eukaryotic RNA viruses
CE— I i
‘O\ (e Plant \{IFUSQS
.ﬁ .ﬁ Sapoviruses
i Rotaviruses
Coronaviruses
Aging -
Neonate Child (2 years old) Adult

High phageome diversity
Low bacteriome diversity

Low phageome diversity
High bacteriome diversity

Homeostatic equilibrium

between phageome
and bacteriome

Yasa bagh olarak a) Bagirsak viromunun bilesimi,
zenginligi ve gesitliligi b) Bakteriyofaj/bakteri bollugu
orani degisir.

Zhirui Cao, Naoki Sugimura, Elke Burgermeister, Matthias P. Ebert, Tao Zuo, Ping Lan,The gut virome: A new microbiome component in health and disease, eBioMedicine, Volume 81, 2022,104113.




" Yakin zamanlarda kesfedilen yeni virtsler, veritabanlari....

= Guncel Ulusal Biyoteknoloji Bilgi Merkezi (NCBI) Genom veritabani,

11.697 viral genom dizisi icermekte




0N | SEA I Viral Genomes Home | TaXonomy groups

‘ ~%90 I

e [3) ) Anelloviridae [11]
fliridae [1) J Dinodnavirus [

Viruses - 11697 complete genomes

) Adnaviria [2
J Avsunviroidae [5)

)Duplodnaw’n’ J Fuselloviridae [10] Globuloviridae |2 J Guttaviridae [1

J Halspiviridae [1] J Itzamnaviridae (1] )Monodnaw’n’ J Naldaviricetes [104]
J Ovaliviridae [1) J Plasmaviridae [1] J Polydnaviriformidae [§) J Portogloboviridae [2

J Pospiviroidae |37 J Ribovirid 4298 J Ribozyviria [3) ) Satellites [51]

) Spiraviridae [1) ) Thaspiviridae [1] J Tolecusatellitidag 142 ) Varidnaviria (212

J environmental samples [2] ) unclassified archaeal viruses [5] ) unclassified bacterial viruses [5] & unclassified viruses [0

- =

(https://www.ncbi.nIm.nih.gov/genomes/GenomesGroup.cgi?taxid)



VIRUS TAKSONOMISi

Virus siniflandirmasi; viruslerin yapi (morfoloji), nikleik asit tipi, cogalma sekli,
konakci ve neden olduklari hastaliklar...

GUnUmuzde iki ana siniflandirma

! N 1—Bal_timo_re o _l | 2- IfTV o _‘

(, ) /I Partikiil Ozellikleri R

Viruslerin NA, ds/ss,

polarite (MRNA sentezi) ve Il. Genom Organizasyonu ve

Replikasyon
replikasyon stratejileri

\_ Y, \ Il Antijenik Ozellikler )

.....virus dunyasinin (virosfery megataksonomisi ...




Baltimore Viris Siniflari ve Temel Molekiler/ Biyolojik Ozellikleri

Virion Packaging of components
nucleic Genome Genome of replication/transcription
BC acid structure size, kb” Genome segmentation machineries [Lklar]
| dsDNA Mostly linear ~ 5-2,500  None o re I'C?F'Pp’l«s&r%@ésc iption _|Bacteria and archaea, protists, animals; none
in some in plants, rare in fung
I ssDNA Mostly circular  1.7-25  Mostly nonsegmented ~ None Parvoviruses Bacteria, rare in archaea; most eukaryotes
Il dsRNA linear 4-30 Mostly segmented All packagedreoviruses Protists, animals, plants; one family in
bacteria, none in archaea
V. (+)RNA linear 35-40  Mostlynonsegmented ~ Nong "cornaviruses, Togaviruses - Il akaryotes; one class with six families in
but many segmented bacteria, none in archaea
V | (-)RNA Mostly linear ~ 1.7-20  Roughly half segmented N%?!,'}X allp aegkg ged  _ |Animals, plants, rare in fungi, protists; none
in bacteria or archaea
VI | (+)RNA,RT Linear 5-13 Nonsegmented All packagedRetroviruses All eukaryotes; none in bacteria or archaea
VIl / dsDNA,RT  Circular 3-10 Nonsegmented Mostly paﬁlégg(ggvimses Animals, plants; unknown in protists; none in

bacteria or archaea

The information on genome size ranges is from the 10th ICTV report




l Baltimore Viriis Sinifi & Konakci Arallgl Dag 1limm I

0.1% 0.3% o 2.1%
dsRNA, /(+)RNA RNA e DNA-RT

Bacteria

(n=712)

B DNA-RT

dsDNA ] ssDNA 1 dsRNA B (-)RNA 0 RNA-RT

1%

%80

Animals Plants \ ) [ Unicellular
(n=513) | (n=137) | | (n=76)
27.0% \ a1 ]

Nobs, Stephanie-Jane et al. “Eukarya the chimera: eukaryotes, a secondary innovation of the two domains of life?.” Trends in microbiology vol. 30,5 (2022): 421-431. d0i:10.1016/j.tim.2021.11.003
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https://www.nature.com/articles/s41564-020-0709-x/figures/1
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Baltimore & ICTV

Monodnaviria Adnaviria

Ribozyviria

Varidnaviria

Baltimore
classes

dsRNA s B it metihas

= INLA

Cadwell, K. ve Wang, D. (2021). Editéryal 6zet: Saglik ve hastalikta virom. Virolojide Giincel Gériis, 49, 139—141. doi:10.1016/j.coviro.2021.06.0



Icimizde Yasayan
Virusler Hakkinda

Sinirh Bilgi

Cogunlukla odak
enfekte bireylerde
viral etkenler

Adapte olmus virtisler cogunlukla klinik olarak sessiz, karsi se¢ilimden kacinmak i¢in
konakg¢ilartyla dengede ..... viral kalicilik




\insan Viromunu Tanimlamanin Zorluklar:? /

Kronik virus infeksiyonlari

Az siklikta

» Immunsupressif Hasta

N

> Bakteriler 168 r) aksine, virusler

korunan ortak bir gen-evrensel bir viral
dizi @

Insan viromu veritabani/kategorize
zorluk ‘karanlik madde’ (%13 == %95 )

» Faj & konakgilarl arasinda ilinti

kurmada zorluklar (CRISPR-cas?)

» Dusuk biyokutleli ornekler viral
titre ve DNA kont. (¢cevresel DNA
*)

Co6zum: Deneysel orneklerle birlikte

birden fazla negatif C. analizi ve

veritabanlarina negatif  kontrol

verileri +




|Dizileme Teknolojilerinin Evrimi\I
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Birinci Nesil
Targeted sequencing

o Sanger Dizilemesi
ikinci Nesil Dizileme

¢ Pirosekanslama
o Geri Donlstmli Terr

o Ligasyonla Dizileme

NGS
Pharmacogenomics

Metagenomics

Whole Genome Sequencing

- Genomic selection

(B) Nanopore

Uciincii Nesil Dizileme

o Tek Molekiil Floresan Dizilemesi

o Tek Molekiil Gercek Zamanli Dizil

o Yariiletken Dizileme

o Nanopore Dizileme

Dordiincii Nesil Dizileme

Genomik analizin dodrudan hticre icerisinde vapilihasini amaclar




Yeni Nesil Dizileme Analizi Akis Semasi

A.Sequencing process

Nucleic acid extraction
i ,L Ornek

B.Sequence analysis process

Base recognition

4

Temel tanimlama

RNA DNA alindiktan Quality control

‘L sonra NA Vv

gikarilmas, Remove human host sequences
Revers.e ) kiitiphane I <
transcription olusturma 4 —
dizileme | Comparison reference to database Verll.erln referans

cDNA ¥ veritabanina +

J ¥

Species identification

\ 4

Report generation

Library construction

Sequencing

Genome ftp://ftp.ncbi.nlm.nih.gov/genomes

Search by taxonomic name or ID, Assembly name, BioProject, BioSample, WGS or Nucleotide accession

Biyoinformatik Analiz
(Kuru Laboratuvar)

Search term

Try examples: Homo sapiens GCF_000001405.40 PRJUNA489243 SAMN15860293 WFKYO01 GRCh38.p14 NC_000913.3

Biyoenformatik metagenomik kayitlar
kullanarak kesfedilmemis virlslerin tespiti



https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/metagenomics
ftp://ftp.ncbi.nlm.nih.gov/genomes/

Journar, oF Bacieriotoay, Oct. 2003, p. 62206223 | Bas k Vi
0021-91930350800+0 DOT: 10.11285.185.20 62206223 2008 NSan Bagirsak viromunun

Copyright © 2003, American Society for Microbiology. All Rights Rescrved. Cesitliligi ilk Kez 2003'te

Metagenomic Analyses of an Uncultured Viral Community from —
Human Feces

~ 20 y1l sonra

Mya Breitbart," fan Hewson,” Ben Felts,” Joscph M. Mahay,” James Nulton,
Peter Salamon,” and Forest Rohwer'*

P’Ietagenomic compendium of 189,680 DNA viruses
rom the human gut microbiome

btephen Nayfach &, pavid Paez-Espino, Lee Call, Soo Jen Low, Hila Sberro, Natalia N. lvanova, Amy

roal, Michael A. Fischbach, Ami S. Bhatt, Philip Hugenholtz & Nikos C. Kyrpides &

Nature Microbiology & 960-970 (2021) ‘ Cite this article

7k Accesses | 218 Citations | 659 Altmetric | Metrics

Abstract

Bacteriophages have important roles in the ecology of the human gut microbiome but are

Department of Biology, Department of Mathematical Sciences, and Center for Microbial Sciences,' §—
San Diego, California 92182, and Department of Biology, University of Southem Califomia, Los A

Son 20 Yilda
Metagenomik Dizileme

Received 12 May 2003/Accepted 31 July 2003

Here we present the first metagenomic analyses of an uncultured viral community from
partial shotgun sequencing. Most of the sequences were unrelated to anything previo
recognizable viruses were mostly siphophages, and the community contained an esti
genotypes,

Gelisme

B iyoe nformatik Analizlerde ges thatinfect members of the Bacteroidia and Clostridia classes. Based on sequence

er-represented in reference databases. To address this problem, we assembled the

tagenomic Gut Virus catalogue that comprises 189,680 viral genomes from 11,810 publicly

ilable human stool metagenomes. Over 75% of genomes represent double-stranded DNA

sterin{we identified 54,118 candidate viral species, 92% of which were not found in

existing databases. The Metagenomic Gut Virus catalogue improves detection of viruses in

N
VOGDB—Database of Virus Orthologous Groups

by Lovro Trgovec-Greif 1.2 ¥ Hans-Jorg Hellinger 2.3 ¥ Jean Mainguy 4~ Alexander Pfundner 1.2
Dmitrij Frishman 3, Michael Kiening >, Nicole Suzanne Webster .78 Patrick William Laffy &
Michael Feichtinger ' *“ and Thomas Rattei 1" &

Viruses 2024, 16(8), 1191; https://doi.org/10.3390/v16081191

@mission received: 1 July 2024 / Revised: 21 July 2024 | Accepted: 23 July 2024 | Published: 25 July ZOy

* VOGDB (database of virus orthologous groups),
virls protein aileleri ve virls protein yapisal
kivrimlarinin analiz edildigi cok katmanli bir
veritabani

* Katmanlar, daha ylksek dizi farkhilasmasinda
yansitilan artan evrimsel mesafeye sahip
proteinleri toplamak icin tasarlanmis



https://www.sciencedirect.com/topics/immunology-and-microbiology/metagenomics

Metagenomik Veriler & Heterojen Mikrobiyal
Topluluklar

Microbiome < =
= METAGENOMICS = Bacterial profiling
S g:f 716S rRNA e Fungal profiling
LR . — S e » = Microbiome profiling
R Shotgun e AMR gene profiling
Targeted panels e Targeted gene analysis

Ehe New Jlork Eimes

But in recent years, virologists have changed the way they
hunt. Now they look for bits of genetic material in
samples — water, mud, blood — and use sophisticated
computer programs to recognize viral genes.

https://www.nytimes.com/2020/03/24/science/viruses-coranavirus-biology.html

"Ne yapiyorlar« ??? Islev, Metabolik siiregler...

= Metagenomik yontemler, ileri yanitlama...



Expert Systems with Applications

Volume 218, 15 May 2023, 119641

Viral genome prediction from raw human
DNA sequence samples by combining
natural language processing and machine
learning techniques

Insan Virom Analizi & Bilgisayar Yazilimlari

RYCGETATGCT -
v EcoTamor > UG 0OtA COLT GEG W= 1= "I :
imcpcatey * * S [[[1111111TTITTTTI
JATCOETATCLY PIIELTIEPELII LIRS |
IATCGQTATGCT) - !
DNA sequence mnput i : i ML Classification (Hyper
TIAICINICIGL L TTICH k-mer couting b coorveconins o 1p M| Perameter tuing@ Cross
------ : CountVectorizer using NLP ; validation)
i i Normal Viral

DNA genome

1Viral ve viral olmayan dizileri
ayirmak icin vFams
O VirUs analizi icin Viral

MetaGGenome Annotation
Pipeline (VMGAP)

U Metagenomik Arastirma icin Viral
Bilisim Kaynagi (VIROME) ve
Metavir 2, DisCVR

0 SURPI (dizi tabanl ultra hizli
patojen tanimlama) ve CZ ID

(IDseq) gibi bulut tabanl klinik
metagenomik bilgi islem ig akislari

O Tum virts genomik verileri Galaxy
platformu (https://usegalaxy.eu/)



https://encyclopedia.pub/entry/33050

Metagenomik Cag
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& Mapping to Mapping to OQQ
- SSU/LSU DB Genome/Functional <
<& o —~ Reference DB <
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& genomes* Pathway Model. De novo GSM
< modelling reconstruction
Gene-centric Genome-centric

“bag-of-genes” <:l

|:> “bag-of-genomes”

From bag-of-genes to bag-of-genomes: metabolic modelling of communities in the era of metagenome-assembled genomes Frioux, Clémence et al. Computational and Structural Biotechnology Journal, Volume 18, 1722 - 1734




A Saglikli insanlarda, 'normal- patojenik viromlar’ arasindaki sinirlar

net deqil

= Metagenomik yontemlerin rutin Lab. surecleri ; teslerin duyarlilig,

ozgullugu ve tekrarlanabilirligi...???



Emerg_Infect Dis. 2021 Jan; 27(1): 205-213. PMCID: PMC7774551

doi: 10.3201/eid2701.202723 PMID: 33350920

Viral Metagenomic Analysis of Cerebrospinal Fluid from Patients with Acute Central
Nervous System Infections of Unknown Origin, Vietnam

Nguyen To Anh® Le Nguyen Truc Nhu, Nguyen Thi Thu Hong, Tran My Phuc, Pham Thi Thanh Tam, Dang Thao Huong,

Thi Hong_Phuong, Nguyen Van Vinh Chau, Stephen Baker, Eric Delwart, Guy Thwaites, Le Van Tan,® and for the
VIZIONS Consortium’

» Author information » Copyright and License information PMC Disclaimer

Akut MSS enfeksiyonu olan
hastalardan alinan 204 beyin
omurilik sivis1 (BOS)
ornegindeki virus tespitinde
metagenomik NGS

Human papililomavirus 1

Mumps virus 1

= MNGS results confirmed by PCR
B mNGS results

: . 1
e S T BOS 6rneklerinin 107 /204" iinde (%52,4) 8 viral tiir tespit edildi,
Cvcioviniis W 2 Virtise 6zgu PCR dogrulamasindan sonra, tespit orani 30/204'e (%14,7)
dusuruldu
Hepatitis B virus 3‘
HIV " En sik Enterovirtisler (n = 23), HBV (3), HIV (2), Molluscum contagiosum
—— viruisu (1) ve Gemycircularvirus (1)
= 2 (Enterovirtis dizi analizi, Echovirus baskin)

Molluscum contagiosum virus

Enterovirus A/8




d Yakin zamanda c¢ok sayidaki derleme makalelerinde; insan viicudunun farkl

bolgelerindeki ¢esitli Viromlar ile insan konakgilar arasindaki etkilesimler saglik

ve hastalik yonuyle incelenmis

dinsan Viromu; viicudun her yerinde; deride, solunum, gastrointestinal,

genital sistem ve sistemik dahil olmak tzere cesitli 6rnek tiplerinde

bulunabilir




‘@ Genom Viriis Ailesi Ornek
Deri DNA Anelloviridae TJorque teno viruas (TT, TTV)
Circoviridae Gyroviras
Herpesviridae HHV7
Papillomaviridaoe Betapapillomaviras (tip S, 9, 49) Gamapapillomavirias (tip 4, 48, S0, 60, 88)
Parvoviridae Parvoviras B19S
Polyomaviridae Merkel hicreli polyoma viras (MCPyV), HPyVE, HPyV7, HPyWVS
Poxviridae Vaccinia viruas
Solunum Sistemi DNA Adenoviridoe Adenoviras tarieri
Anelloviridae TV
Herpesviridae HSWV1
Papillomaviridae HPV11
Polyomaviridae KiIPyWV
Parvoviridoe Bocaviruas
RNA Coronaviridae Coronaviras OCca3
Orthomyxoviridoe Influenza viras
Pneumoviridae RSV
Picornaviridoe Rhinowviras
Gastrointestinal Sistem DNA Adenoviridoe Adenovirus grup Cve F
Anelloviridae TTI, TT mini viras, TT midi viras
Circoviridae Insan gyrovirias
Herpesviridae MY
Papillomaviridoe HPVE
Polyomaviridae BK virus
RNA Caliciviridoe Norovirus
Reoviridoe Rotawviras
Picornaviridae Enteroviras, Parechovirdas, Aichiviras
Picobirnaviridae PicobirnavirGs
Astroviridoe Astrowvirus
Genital Sistem Adenoviridaoe Adenoviras turieri
DNA Anelloviridae TV
Herpesviridae HSWV2
Papillomaviridoe HPV16
Polyomaviridoe BK virus
Sistemik Adencoviridaoe Adenoviras tarieri
DNA Anelloviridae TTV, TT-like mini viras
Herpesviridae Noronlarda HSV, VZV; dolasimdaki lenfositlerde CMMV, EBV, HHVE, HHV7
Parvoviridae Parvoviras B19S
Polyomaviridae BK virus
RINA Bornaviridae Bornaviras
Flaviviridae GB viras C
Retroviridae Endojen retrovirusiar

Saglikli Bireylerden Siklikla izole Edilen Viriisler (Bozdayi, Giilendam & Fidan, Isil. 2021)




Oral cavity

Eukaryotic viruses Phages
Herpesviridae Siphoviridae
Redondoviridae Podoviridae
Anelloviridae Myoviridae
Papillomaviridae

~10° VLPs per millilitre of saliva

Eukaryotic viruses Phages
Anelloviridae Siphoviridae
Redondoviridae Podoviridae
Adenoviridae Mpyoviridae
Herpesviridae Microviridae
Papillomaviridae Inoviridae

Gastrointestinal tract

Nervous system

Eukaryotic viruses Phages

Herpesviridae Siphoviridae
Podoviridae
Myoviridae

~10* VLPs per millilitre of cerebrospinal fluid

Saghikh bire spit mikrobiyomun

e konakgiyla

Eukaryotic viruses Phages
Anelloviridae Siphoviridae
Adenoviridae Podoviridae
Caliciviridae Myoviridae
Picornaviridae Microviridae
Herpesviridae Inoviridae
Circoviridae

Virgaviridae

~10? VLPs per gram of faeces

Eukaryotic viruses Phages

Anelloviridae Siphoviridae

Herpesviridae Podoviridae
Myoviridae
Microviridae

bakteriye r sek
igki ?

Daha fazla insan popiulasyonu arastirildik¢a ve daha fazla viral tip kesfedildikge
viicut bolgesinde bilinenler, artacaktir.

Blood

Eukaryotic viruses Phages
Anelloviridae Siphoviridae
Herpesviridae Podoviridae
Picornaviridae Myoviridae
Microviridae
Inoviridae

~10* VLPs per millilitre of saliva

Skin

Eukaryotic viruses Phages
Adenoviridae Siphoviridae
Anelloviridae Podoviridae
Circoviridae Myoviridae
Herpesviridae

Papillomaviridae

Polyomaviridae

Urinary system

Eukaryotic viruses Phages
Papillomaviridae Siphoviridae
Polyomaviridae Podoviridae
Herpesviridae Myoviridae

~107 VLPs per millilitre of urine

Eukaryotic viruses Phages
Anelloviridae Unknown
Papillomaviridae

Herpesviridae

Liang, Guanxiang, and Frederic D Bushman. “The human virome: assembly, composition and host interactions.” Nature reviews. Microbiology vol. 19,8 (2021): 514-527. doi:10.1038/s41579-021-00536-5




Virom & insan Hastaliklari Etkilesimleri |

) Gastrointestinal sistemin Virom icerigindeki degisimler;

‘/Otoimm[jn
‘/Metabolik

‘/Onkolojik ve

‘/infeksiyon hastaliklarinin patogenezinde




Viromdaki Degisimler, Otoimmiin Hastaliklarin Potansiyel Tetikleyicisi ?

2> Proc Natl Acad Sci U S A. 2017 Jul 25:114(30):E6166-E6175. doi: 10.1073/pnas.1706359114.

Epub 2017 Jul 10.
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Onkovirlsler & Sessiz Tehdit

Normal cells

Oncoviruses

- - - T
Oncovirus-induced tumorigenesis Q{’ _;P b |
> el ®sY |

HPV, HIV ve Hepatit B ve C

Bazi Kanserle iliskili Viriisler icin Tarama Testleri
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Vaccination can help

HCV
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[ Virus Family

Virus Cancer Type
a HPV-16 Anal
/@
;\\\ / .\ HPV Bladder
= \
: HPV-16, -18 Cervical
HPV-18 Colorectal
Papillomaviridae HPV-16, -18, -26, -57 Esophageal

HPV-16 Head and neck (SCC)

HPV-6 Oral

HPV-16 Prostate
HPV=16, =13, =58 Renal

Herpesoiridac

. ‘;\@\W‘\“@
\z\!‘%\i‘& R\
o\
i

HPV-5, -8 Skin and mucosal
= HPV-16 Vulvar
a /”’""} BKV Bladder i
BKV Colorectal
Polyonmzriridné
Jcv Colorectal
%MCV Merkel cell carcinoma
HIV Anal
HIV Cervical

T

Kaposi sarcoma

Lymphoma (NHL)

Lymphoma (ATLL)

Broecker F, Moelling K. The Roles of the Virome in Cancer. Microorganisms. 2021 Dec 8;9(12):2538.

—

CMMV (HHVS) Colorectal
EBV (HHVa) Colorectal
EBV (HHHIV4a) Esophageal
EBV (HHV4) Gastric
EBV (HHV4a) Hepatic

EBV (HHVa)

Lymphoma (Burkitt)

EBV (HHVA4)

Lymphoma (DLBCL)

EBV (FHHHV4a)

Evmphoma (PTCL)

EBV (HIIV4)

Oral

EBV (HHEV4)

Skin and mucosal

HHVe Lyvmphoma (DLBCL.)
HHVs Malignant melanoma
HHEV> Bladder
HEEV>F Lymphoma (CTCL)
HHV7 Oral
HSV (HHV1/2) Oral

—

KSHYV (HHVS)

Kaposi sarcoma

HBWV Bile duct
HBWV Colorectal
HBV Hepatic
HBWV Pancreatic
EICWV- Bile duct
HCV Hepatic
NS Hepatic
HBoWV Colorectal
HBoV Lung
HBoVWV Tonsillar
Orthobunvaviruses Colorectal
Parvoviruses Skin
Anclloviruses MNMucosal
Anelloviruses Leukemias



Insanlarda bilinen cok sayida virus
Bilinmeyen virusler potansiyel zoonozlarin ~%99,9'u

Genellikle insanlarda hastaliga neden olana kadar tespit edilemiyor

Carroll, D - Watson, B - Togami, E - et al.
Building a global atlas of zoonotic viruses Bull World Health Organ. 2018; 96:292-294
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The global economic impacts of the COVID-19 pandemic™

Economic Modelling Warwick McKibbin ", Roshen Fernando ™"
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sty * Centre for Applied Macroeconomic Analysis (CAMA), The Australian National University, Canberra, Australia
ELSEVIER journal homepage: www.journals.elsevier.com/economic-modelling " ARC Centre of Excellence in Population Ageing Research (CEPAR), Sydney, Australa
“ The Peterson Institute for International Economics, Washington, D.C., USA

Table 5 G 4 Centre for Economic Policy Research, UK

Cumulative change in real GDP between 2020 and 2025 in $US billion.
Country/Region So1 S02 S03 S04 S05 S06
Argentina —97.90 —-142.96 —-133.20 —~144.15 —-217.77 -105.23
Australia —~151.62 —206.04 -194.11 —~223.98 —-306.63 ~164.96
Brazil —-601.72 —850.06 ~803.42 —~894.06 -1271.31 ~-629.38
Canada —-157.81 ~235.79 ~199.68 —~232.82 —397.54 ~169.24
China [ —2632.99 | —3729.39 —3335.64 —3853.41 —4924.32 —2712.79
France —453.07 —-579.95 ~-574.24 —~660.97 —-785.72 ~-464.21 =
Germany —~572.43 —~661.79 ~724.20 ~835.99 —~989.42 ~639.92
India —~1305.01 —~2002.01 -1710.71 —~1919.82 —~2914.95 -1368.91
Indonesia —~346.52 —482.43 ~466.02 -513.16 —650.71 ~356.93
Italy —441.37 ~564.64 ~-572.68 —651.65 ~830.45 ~442.69
Japan ~915.44 —~1134.07 -1171.28 —~1349.83 —-1561.81 ~1000.38
Mexico —239.44 -331.70 —-328.78 —-352.55 -573.36 —225.87
Other Asia —367.02 —~500.63 —~484.77 —~547.04 —690.66 —~368.81
Other oil-producing countries —515.42 ~755.64 —-672.22 ~752.39 —~1046.04 ~-528.27
Republic of Korea —~139.00 ~156.05 -183.12 ~208.24 —280.84 ~141.60
Rest of Euro Zone ~159.95 —215.83 ~205.96 —~234.89 —-339.61 ~162.60
Rest of OECD —317.50 —411.33 ~397.68 —467.34 ~585.80 —355.28
Rest of the World —356.24 ~580.25 ~461.47 —-527.31 ~777.83 ~368.28
Russia —~3699.76 —~5099.90 —4830.93 —~5490.82 —6968.17 —3868.80
Saudi Arabia —-535.23 —-630.72 —~681.46 —~749.36 —~845.95 —~438.49

i —2039.51 -3012.59 ~2609.24 —3024.52 —3678.91 —2068.51

I Turkey I —460.45 ~598.97 -612.95 —~686.76 ~687.51 -462.08
United Kingdom —161.24 —214.32 —209.89 —238.15 —381.39 —179.97
United States of America —901.53 —-1106.08 -1115.56 —~1263.40 —3653.80 -1026.25
Total for the World [ —17,568.13 | —24,203.14 —22,679.19 —25,822.62 | —35,360.49 —18,249.44

-Cubed Simulations.
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At the Prince Mahidol Awards Conference on 30 January 29#6 in Bangkok, Thailand, policy- and

decision-makers, experts, researchers, donors and prj#fte sector representatives from across the

emerging diseases by building an unprecedented database of viruses in their ecological contexts.

Kiiresel Virom Projesi

potansiyel zoonotik viruslerinin
cogunun kiuresel bir atlasini
gelistirmek icin onerilen 10 yillik

Cin (Hastalik Kontrol ve Onleme
Merkezi) Kuresel Virom Projesi icin
maliyet tahminleri, 10 yillik bir sture

icin 1,2-3,4 milyar $

Kiresel kayiplar 2020'de 283 milyar-
1,9 trilyon $

~ 90,2 den daha az




PANDEMIC PREPAREDNESS FOR GLOBAL HEALTH SECURITY

PREDICT

PREDICT's work illuminated both the threat that emerging viruses pose to us, as well

as the impact that strategic investments in strengthening preemptive capacity for virus

surveillance can have on rapid disease detection and response.

6.8k 164k

INDIVIDUALS TRAINED
Developed the One Health Workforce by training
ANIMALS & PEOPLE SAMPLED

more than 6,800 people in over 30 countries.
Operationalized One Health surveillance and
sampled over 164K animals and people, helping
minimize the spillover of zoonotic disease threats

from animals into human populations.

= USAID

l:\ - V4
\.\;m\:f FROM THE AMERICAN PEOPLE
AT DA

LEGACY & DATA

NOVEL VIRUSES DETECTED

Detected over 1,100 unique viruses (949 novel,

217 known), including zoonotic diseases of public
health concern such as Bombali ebolavirus, Zaire
ebolavirus, Marburg virus, and MERS- and SARS-

like coronaviruses.

10 YEARS OF PREDICT

PREDICT enabled global surveillance of pathogens that can
spillover from animal hosts to people by building capacities to
detect and discover viruses of pandemic potential. The
project is part of USAID's Emerging Pandemic Threats

program and is led by the UC Davis One Health Institute.

Learn more



< Viral diziler,
“ Cografi araliklar ve

* Konak dagilimlari hakkindaki bilgi tabanini genisletmek,

insanligin zorlu mikrobiyal dusmani hakkinda bilgiler

edinmek




Heanncare
environment

International
travel

Medical
tourism

Human—
ecosystem
interface

Community health
for example, sewage
surveillance

Transdisciplinary
global genomic
database

Automation
and
standardization

One
Health

High-resolution
transmission

mapping

Human and
veterinary
clinical samples

and farm
surveillance

Global
food trade

Climate
change

Tium ulkelerin aktif k;uhml

Ozellikle en yoksul
tilkelerde kamu sagligina
ve kalkinmaya daha fazla
yatirim

Hastalik bircok tilkeye
yayilip kiiresel bir
pandemi basladiginda
sinirlarin kapatilmasi ¢ok
gec olabilir

Ko, K.K.K., Chng, K.R. & Nagarajan, N. Metagenomics-enabled microbial surveillance. Nat Microbiol 7, 486—496 (2022). https://doi.org/10.1038/s41564-022-01089-w




Gelecekte

Insan Virobiyomunun

bilinmeyen yonlerini, potansiyel tehdit

olusturabilecek virusleri ve olas\

salginlara karsi proaktif yaklasimlarn yeni

bilgiler ile analiz ederek daha iyi

anlayabilecegiz.
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e virtsler evrimin atolyesi



* Virom, mikrobiyomu duzenleyebilir ve bakteri karmasikhgini
etkileyebilir,'kazanani éldur' ekolojik modeli

* Bu modelde, en bol bulunan bakteriler fajlari tarafindan oldGrular,
diger bakteri taksonlari ekolojik nisi ele gecirir ve daha sonra fajlari
tarafindan olduaraltr

e ancak gozlemlenen farkliliklar, disbiyozu tersine cevirmeyi amaclayan
hedefli mikrobiyota manipulasyonlari



