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National and International Ref Labs: EURL Rift, FAO CoVs, Exotic diseases



• Current scenario, One health 
• Major driver: CoVs, NGS

Outline



• Major public health emergencies (SARS; 2002–2004), Ebola (2013–2016), Zika
virus (2015–2016), (COVID-19) pandemic

• Since 1970, zoonotic diseases have accounted for more than 75% of emerging and
re-emerging ID, leading to 2.5 billion infections and 2.7 million deaths each year

• Lack of cross-cooperation among human, animal and environmental/ecosystem
health agencies: scarce prevention and containment of epidemics







Susceptible Wildlife was Sold in the 
Huanan Market in 2019

• Most positive environmental samples (Jan 
2020) come from the south-west corner of 
the market that sold wildlife

• Strong resemblance to the 
emergence of SARS-CoV-
1 in 2002/2003



SARS-CoV-2-Like Viruses in Rhinolophus Bats

• Banal-20-52, from a Rhinolophus in bats from Laos, is the closest
relative of SARS-CoV-2 (96.8%)

• Very close to SARS-CoV-2 in the receptor binding domain  

Functional core of SARS-CoV-2 exists in nature

Courtesy of the New York Times

Horseshoe bat
(Rhinolophus affinis)



….given the prevalence and great genetic diversity of bat SARSr-
CoVs, their close 
coexistence and the frequent recombination of CoVs, 
it is expected that novel variants will emerge in the future…..





Diagnostic/Characterization



• First CoV identified in bats, 2005; Minunacovirus subgenus

• 35 % of the bat virome sequenced to date is composed of CoVs, 

2014

• Recombinant origin of SARS-CoV-1, 2013

• No SARS-CoV-1 isolates from bats





……The Rome Declaration rightly emphasises the importance of pursuing a One Health 
approach - and here I’m coming to climate -, to preserve human, animal and environmental safety.
This is the key priority of Italy’s G20 Presidency.
The Scientific Expert Panel has stated how most infectious diseases are caused by pathogens that are 
derived from animals.
Their emergence is largely driven by deforestation, wildlife exploitation, and other human activities.
Effective environmental action can help to defend animal welfare and ultimately mitigate the risk of new 
health threats……

One Health approach

Rome, G20



Complex Ecological Interactions: Rinderpest
• Rinderpest (paramyxovirus) caused an epidemic in East Africa, leading to a reduction in the size of 

wildebeest and buffalo populations.
• This reduced grazing pressure, leading to more fires that suppressed the establishment of trees, reducing a 

major carbon sink and changing the ecosystem from woodland to grassland.
• The reduction in grazing mammals led to tsetse flies switching their prey to humans, resulting in an 

epidemic of African trypanosomiasis. 

(A) Population size of wildebeest in the Serengeti and seroprevalence of rinderpest. (B) Relationships between 
ecosystem components, and particularly how they impact tree population dynamics, a major carbon sink. A causal 
pathway linking rinderpest with tree population numbers is shown in red.

• The ecosystem reverted to a woodland state when rinderpest was 
eradicated through vaccination and the number of fires was reduced.

Holdo RM, et al. PLoS Biol. 
7:e1000210; 2009.





TeleVir Project



“…survey carried out in Italy with the double objective of uncovering CoV diversity associated
with wildlife and of excluding the establishment of a reservoir for SARS-CoV-2 in particularly
susceptible or exposed species…..Two novel viruses likely belonging to a novel CoV genus
were found in mustelids.”







A novel recombinant canine/feline alphacoronavirus





Viromes of Game Animals in China

• Sampled 1941 game animals from 5 mammalian orders
• 102 mammalian viruses discovered: 21 of potential human risk
• Bat HKU8 coronavirus in a civet
• Avian H9N2 influenza virus in a civet and an Asian badger

Canine α-CoV in a 
racoon dog (gastric)



What viruses present a zoonotic risk?

What host factors (biological, 
behavioral, environmental) increase 
the risk of zoonotic transmission?

Immunological and other host factor  
associations with clinical disease

What factors determine poor clinical 
outcomes?  Can these outcomes be 
predicted? Prevented? Treated?

Goals of Our Animal-Human Interface (and human) Studies 









NGS: Next Generation Sequencing..Next Generation 
Strategies!



« Determining which animal viruses may be capable of infecting humans is currently intractable at

the time of their discovery, precluding prioritization of high-risk viruses for early investigation and

outbreak preparedness. Given the increasing use of genomics in virus discovery and the

otherwise sparse knowledge of the biology of newly discovered viruses, we developed machine

learning models that identify candidate zoonoses solely using signatures of host range encoded

in viral genomes»



• Training
• Develop a novel generation of 

scientists
• Core of the pandemic 

preparedness



Bushmeat and animal trade



Thank you
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