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The One Health approach: some definitions

One Health is a multi-sectoral, interdisciplinary, and collaborative approach to

attain optimal health for animals, the environment, and humans (CDCP, 2020).

From Barcaccia et al. (2020). Sustainability, 12(14), 5651.

• Prevention

• Detection

• Response

• Recovery



Pandemics and the One Health approach

The COVID-19 pandemic has strongly emphasized

the importance of the One Health approach.

Coronaviruses

• Causes mild to severe diseases;

• Pass cross species barriers

What to do:

1. address the dynamics of disease emergence at

the human, animal, agriculture and environment

interface

2. Design interventions

From Mishra et al. (2021) Environmental Sustainability
https://doi.org/10.1007/s42398-021-00165-x

From Dhama et a.l (2020) Clin Microbiol Rev. 33(4):e00028-20



HOW?
A genomic approach!



Genomics

Genomics = Study of genomes.

Genome = Entire genetic content/information of an organism.

Animal genome ~3×109 Nucleotides → 3Gbp

Reliable sequencing 20X → 60Gbp
(Min 5X →15Gbp)

ATCTAGCATCGATGCATGCTAG

CACGAGCTAGCTGATCAGCTGA

TGCTACTGATGCAGTCTAGCTG

AATCTAGCATCGATGCATGCTA

GCACGAGCTAGCTGATCAGCTG

ATGCTACTGATGCAGTCTAGCT

High-throughput technologies



Genomics and Big Data

SRA query: 

Sus scrofa



Genomics and One Health 

DNA of the animal

ATCTAGCATCGATGCATGCTAG

CACGAGCTAGCTGATCAGCTGA

TGCTACTGATGCAGTCTAGCTG

DNA of viruses

TCGATGCATGCTAGCACGAGCT

AGCTGATCAGCTGATGCTACTG

ATGCAGTCTAGCATCGATCGTA
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Genetic variants 

conferring resistance. 

→ help to design 

genetic improvement 

strategies

Prevalence of 

infections of some 

viruses. 

→ Establishment of a 

risk evaluation system.



Genomics, Big Data and One Health

Investigated animals

• Cattle, pigs, chickens, rabbits;

• Related wild populations.

Cattle Pig Chicken Rabbit
No. of projects 9 27 43 5
No. of datasets 503 464 437 67

No. of populations 35 52 15 31
Stored data (TB) 13.0 9.5 5.8 1.8

Metadata retrieval and sample selection

• ENA database: metadata via REST API;

• QC and filtering → Reliable datasets.

1,471 datasets and >30 TB of sequencing data
(>60TB considering also raw/source data)



Genetic variability affecting coronavirus related genes in pigs

Few Novel Variants

Functional Variants

1. ACE2 p.Y83F → region for SARS-CoV-2 

interaction;

2. DPP4 p.I383V→ close to MERS-CoV

receptor-binding domain;

Establishment of selection programs designed 

to increase genetic resistance to coronaviruses

Bovo et al., (2021) Sci Rep, 11: 3359
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Evaluation of the animal virome2



Evaluation of the animal VIROME: results (I)

Information on the 
datasets/detected viruses

Cattle Pig Chicken Rabbit

No. of projects 9 27 43 5
No. of datasets 503 464 437 67

No. of populations 35 52 15 31
Stored data (TB) 13.0 9.5 5.8 1.8

Total n. of viruses 223 160 105 22
Number of host specific viruses 14 11 12 1

• > 480 billion reads (1471 WGS datasets);

• < 2% of unmapped read on each sample;

• 510 matches with viral genomes:

• many viruses could be considered contaminants, 

• few (no. 38) classified as specific infecting agents

• Each sample contained 1-4 different viruses;

• Some virus identified in more than one host dataset.

2



Evaluation of the animal VIROME: results (II)

Virus
No. of 

datasets

No. of 

projects

% of positive 

datasets
Avian endogenous retrovirus, EAV-HP 202 34 45.9

Gallid alphaherpesvirus 3 40 18 9.1
Gallid alphaherpesvirus 2 24 13 5.5

Avian leukosis virus 23 9 5.4
Avian gyrovirus 2 8 4 1.8
Gyrovirus GyV3 8 5 1.8

Gallid alphaherpesvirus 1 3 2 0.7
[…] […] […] […]

Useful epidemiological hints to understand 

the distribution, diffusion and prevalence of 

viruses infecting livestock. 
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Conclusions

Genomics Big Data have revolutionized pathogen

detection contributing to improve the safety of

production chains.

Opportunistic mining of whole genome sequencing

of animal genomes provide new information for

epidemiological approaches of potential zoonosis.
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