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ATOL - a tool for the livestock precision farming

* more and more complicated knowledge

* increasing amount of informations

* diversification of community of users

- change of paradigm: from an analytic to integrated and systemic approach
- increased knowledge of the biological diversity

Livestock precision farming challenges: to have
* efficient, robust and adaptable animals
* efficient management of the production systems

- Development and exploitation of genomic data 
- Phenotyping approach
- Describing genotype/phenotype relationships

Research issues  
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ATOL - a tool for the livestock precision farming

Necessary to have a shared language

a language usable by software for database management, 
semantic analysis or modeling approach 

using concepts and relationships between concepts

Ontology tool

* more and more complicated knowledge

* increasing amount of informations

* diversification of community of users

Need to storage and analyse 
huge mass of information
on the basis of a language
understanding by computer 
and any users
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Definition: formal representation of concepts and of relationships between
these concepts within a subject or a specific area.

What is an ontology ? 

Characteristics :
• It describes a field of interest with concepts and relationships

• The concepts and the relationships are clearly defined

• The meaning of an item is used in an unequivocal way.

• The concepts are organized in a structural way (often an hierarchy)

• The items have to be easily used by computer (for bibliographic research).
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ATOL ontology - Context and objectives

- Numerous ontologies in biology (Disease Ontology, Gene Ontology…

- Those focused on phenotypage mainly concern the human or animal models

The context

1. To have a reference ontology for phenotyping of farm animals shared by 
international scientific and teaching community. 

2. To have a language usable by software (data basis management, 
semantic analysis, modeling…)

3. To have the traits as generic as possible

4. To have the ontology efficient for user, close to technical measurements

5. To have a structure applied to production targets

The objectives for building  an ontology on livestock issues



ATOL : What is it ? 

- Animal Welfare (MC Meunier-Salaün)
- Egg (C Hurtaud)
- Growth and meat production (J Bregeon)
- Mammary Gland and milk production (C Hurtaud)
- Nutrition/feed efficiency (J Vernet)
- Reproductive system (A. Fatet)

French network : PY Lebail (coord)
(5 curators, panel of experts)

Trait: single feature or measurable characteristic of an organism : molecular, 
morphological, anatomical, physiological or behavioural item
Phenotype : all observable state of trait(s) which characterise an individual 
result of the expression of genotype and its interactions with environment

www.atol-ontology.com
On line ! 

an ontology of normalized traits for farm animal and applied to productions targets

ATOL: hierarchy of traits



ATOL - Hierarchy of traits (webprotégé)

Hierarchy



ATOL - Hierarchy of traits (webprotégé)

Hierarchy



ATOL - trait : properties

trait 

Properties of milk lactose yield

Mammary gland and milk production



ATOL - trait : identification – definition (1)

Generic definition any measurable or observable

Identification within the database

Name of the trait 

Reference of curator (US, F or both)

or other database

data such as : phenotype, genes, epigenetic regulation, ARNm, 
Protein, QTL, …

Reference of similar trait in the VT base

flesh quality (for fishes) for meat quality (growth and meat production traits)

puberty for gonadosomatic index trait  (reproduction traits)

Any measurable or observable characteristic related to the total amount in milk of lactose which
is the major sugar found in colostrum and milk



ATOL – trait applied to species

trait 
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Ontology : review of traits 

Number of traits
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ATOL : links

- Aquaexcel
- EOL environment

Other ontologies

Reference index
for scientific journal

ATOL enriched by term
extraction from corpus 
of the journal Animal

+

Referential of SOP: 
Standard Operating 

Procedure
(phenotypic measure or reference article)
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EOL : ontology of environment
for livestock

Any measurable or observable characteristic related
to different types of systems for livestock farming
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ATOL : links

- Aquaexcel
- EOL environment

Other ontologies

Referential of SOP: 
Standard Operating Procedure

Unit  Species Method Biologic substrate Procedure Contact person Publication

phenotypic measure , reference article 
Standardized Procedure /  Quality policy
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ATOL : links

- Aquaexcel
- EOL environment

Other ontologies

ATOL used
as reference index

for scientific journal

Referential of SOP: 
Standard Operating 

Procedure
(phenotypic measure or reference article)

ATOL enriched by 
terms extracted from
corpus of the journal 

« Animal »
(Semantic analysis)   

*
*
*

new trait / synonym
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Conclusion: ATOL challenge 

to promote - links with environment and method databases
- standardization of database for users

to extend the database on livestock traits 
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Welcome to the website www.atol-ontology.com

We will appreciate
your comments
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ATOL  : Thanks for your attention

ATOL

http://www.informatics.jax.org/
http://www.google.fr/imgres?imgurl=http://upload.wikimedia.org/wikipedia/fr/8/84/IowaStateUniversitySeal.gif&imgrefurl=http://fr.wikipedia.org/wiki/Fichier:IowaStateUniversitySeal.gif&usg=__4KwYMTtjlui4IoYzHWbFEhOExYM=&h=208&w=210&sz=17&hl=fr&start=53&zoom=1&um=1&itbs=1&tbnid=PyaWZBn8Iy-SkM:&tbnh=105&tbnw=106&prev=/images%3Fq%3DIowa%2BState%2BUniversity%26start%3D42%26um%3D1%26hl%3Dfr%26sa%3DN%26ndsp%3D21%26tbs%3Disch:1

