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- Realm: Riboviria
== Order: Nidovirales

- Suborder: Cornidovirineae

» = Family: Coronaviridae
= Subfamily: Lefovirinae

4+ Genus: Alphaletovirus

= Subfamily: Orthocoronavirinae

i 4 Genus: Alphacoronavirus

Gammacoronavirus
Deltacoronavirus

Cavally
virus

mammiferi = :
i 4+ Genus: Betacoronavirus

uccelli e 4 Genus: Deltacoronavirus

alcuni mammiferi _ 4+ Genus: Gammacoronavirus

ICTV
Drexler et al. Antiviral Res. 2014



Coronavirus

/_ ancestor
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Group A, B, C,D
Genus Alphacoronavirus Betacoronavirus Gammacoronavirus Deltacoronavirus

E

Woo et al. J Virol. 2012
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HCoV-NL63

HCoV-229E

Cui et al. Nat Rev Microbiol. 2019
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EVOLUZIONE

MUTAZIONI RICOMBINAZIONI

= 5’

Muslin et al. Viruses. 2019



EVOLUZIONE

Alphacoronavirus

FIPV | g

HKUZ | 5 —\TE

Betacoronavirus

SARS-CoV T
GDO02 or SZ3

* Elusione risposta immunitaria

SARS-CoV
hTor0z — 2

- Variazione della patogenicita

SARS-CoV
wivl = 2

* Modifica dello spettro d'ospite

MERS-CoV | =

MHv [CIEi

Gammacoronavirus
IBY | g

Deltacoronavirus
HKU11 | S

Il Polyproteins
[ Structural proteins
Accessory proteins

Cui et al. Nat Rev Microbiol. 2019



PIPISTRELLI

Balboni et al. New Microbiol. 2012
Pinterest - Coconuts & Cackleberries Media

Order

Suborder

Family

Chiroptera

Megachiroptera

Pteropodidae

Microchiroptera

Vespertilionidae
Phyllostomidae
Rhinolophidae
Hipposideridae
Molossidae
Emballonuridae
Nycteridae
Mormoopidae
Megadermatidae
Natalidae
Rhinopomatidae
Thyropteridae
Mystacinidae
Furipteridae
Noctilionidae
Craseonycteridae
Myzopodidae
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VOLO e MIGRAZIONE
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Fig. 24. Documented long-distance movements of Pipistrellus nathusii in Europe (n=307).

Hutterer, R. et al. 2005
Ann Froschauer, USFWS
https://it.cleanpng.com




NUMEROSITA e COLONIE

Boonchuay Promjiam / Pinterest - Mother Nature / Kuzmin et al. J Clin Microbiol. 2008 / Alan Cressler, USGS
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AlphaCoV - 17 specie infettanti mammiferi

PIPISTRELLI

10 infettano primariamente pipistrelli

BetaCoV — 12 specie infettanti mammiferi

5 infettano primariamente pipistrelli

NED@ SLO® RoOU®
_GER@ ITA@ BGR®

Drexler et al. Antiviral Res. 2014
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ICTV coronavirus species

J Minfoprarus bar coronavinus 1

J Miniopterus bat coronavinus HHUB

demic diarrhea virs
| Serttp e bt Guranactie 513

Human coronavirus 223E

Human coromavirus NLE3
A Rhinolophus bat coronavirus HRUZ

Alphacoronavirus 1

‘- Severe acule respiralory syndrome
srefated coronavirus

| ‘Rn«scnw bat coronavirus HRUS

Middlle East respiratory sy
Pipistrelius bat coronavirus HKUS
Tylenycteris bat coronavirus HKU4

Betacoronavirus 1

Murine coronavirus
Human coronavirus HKUT




RINOLOFO e SARS-related-CoV

Whole Genome 1007 Bat SARS-CoV WIViE
Bat SARS~CoV Rs4231
Bat SARSr-CoV WIV1
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Zhang T et al. Curr Biol. 2020 : L oot b ot 512
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RINOLOFO e SARS-related-CoV

Rhinolophus spp.

a) R ferrumequinum Verde scuro: presente
b) R. hipposideros :in dubbio
¢) R. euryale : assente

d) R. blasii www.faunaeur.org

e) R. mehelyi
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Balboni et al. New Microbiol. 2012



Balboni et al. Epidemiol Infect. 2011
Balboni et al. ScientificWorldJournal. 2012
Muth et al. Sci Rep. 2018

Lelli et al. Viruses. 2013

Rizzo et al. BMC Vet Res. 2017
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Alpha

Beta2b
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AlphaCoV e BetaCoV

Plecotus auritus

Nyctalus noctula

Pipistrellus kuhlii e P. pipistrellus

Rhinolophus ferrumequinum e R. hipposideros

Myotis myotis, M. nattereri, M. daubentoniie M. oxygnathus

Beta2d



SALTO DI SPECIE




Genetically diverse T
coronaviruses Natural host Intermediate host Human host Transmission cyde of SARS CoV 2

Bat Coronavirus
} V—- ? + HCoV-NL63 (Miniopterus bat coronavirus HKUB)
5 V—r » HCoV-229E Direct contact

Human to human
transmission
Intermediate host

; qﬂ‘ —'m —— HCoV-0C43 Manlsmwd«wlh

-
5 J ——> 2 —— HCoV-HKUI Direct contact
Droplet spread/

Direct contact
: v—b m —— SARS-CoV
Incidental host
b v_' —— MERS-CoV Homo sapiens
ACE-2 Receptor+

Cui et al. Nat Rev Microbiol. 2019
Copyright © 2020, StatPearls Publishing LLC. Cascella et al. Features, Evaluation and Treatment Coronavirus (COVID-19). April 6, 2020.
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SUINO e CORONAVIRUS
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Stage3 Pandemic emergence
Intemnational travel and trade

« HIV/AIDS.

* Severe acute respiratory syndrome

EMERGENZA DI =
UNA PANDEMIA - e

Expansion of the wildlife-human being interface
= Nipah virus
+ Ebola virus

Encroachment into wildlife habitat
Change in land use

o

Morse et al. Lancet. 2012



