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• A more and more complicated knowledge

• Increasing amount of information

• Diversification of community of users

• A need of a more efficient management of 

evolution of our production systems ⇒

PREDICTION OF PHENOTYPE

Change of paradigm

From an analytic
approach to an 

integrated and systemic
approach

Necessary to have a shared language

a language usable by software and in the same time offering possibility of data basis 

management, semantic analysis or modeling approach using concept and 

relationships between measurements

ATOL: why? 
Because of an increasing complexity
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1) Ontology = formal representation of concepts and of 
relationships between these concepts within a subject or a specific
area.

2) 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 request research). 

Ontology ?

ATOL : an ontology
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⇒ Building of an ontology of normalized traits for farm
animals « ATOL » (Animal Trait Ontology for Livestock), by 
INRA (department PHASE) and Iowa State University.

Context of the establishment of ATOL

1) Numerous ontologies in biology ( such as PATO-Phenotypic Quality
Ontology, ChEBI, Digital Morphology, Zebrafish Anatomical Ontology, Disease
Ontology, Infectious Disease Ontology, Mouse Pathology, Gene Ontology, Mouse 
Genome Informatics…)

2) Those focused on phenotypage (Human trait ontology, Mammalian
Phenotype Ontology…) mainly concern the human or animal models
used to study human diseases.

ATOL: the context
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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 as efficient as possible and close to 
technical measurements

5. To have a structure applied to production targets

The objectives of ATOL

ATOL: the objectives
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ATOL : Structure and network

Bovine, Ovine, Caprine, Pig, Horse, Rabbit, Poultry, Trout (Zebrafish, mouse…)

Steering committee
(12 mb, INSERM,  INRA Dt GA & PHASE)

Consortium ATO-VT

James Reecy

Adaptation &
Welfare

(MC Salaün)

Nutrition and
feed efficiency

(J Vernet)

Growth and
meat production

(J Bugeon)

Mammary gland 
and milk

production
(C Hurtaud)

Reproductive 
system

(A Fatet)

Coordinator
(PY Le Bail)

Ontology expertise
(O Dameron)

Experts INRA-PHASE (around 40)
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Structure of the  French ATOL network

Cattle Sheep Goat Pig Horse Rabbit Poultry Rainbow
Trout Mouse Zebrafish

Adaptation 
and welfare
trait
(MC Salaün)

× × × × × × × × ×

Reproductive 
system
(A. Fatet) × × × × × × × × × ×
Nutrition and 
feed efficiency
(J. Vernet) × × × × × × × × × ×
Mammary
gland and milk
production
(C. Hurtaud)

× × × × × ×
Growth and 
meat
production
(J. Bugeon)

× × × × × × × ×
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1) Hierarchy

ATOL : Structure
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ATOL : Structure

1) Hierarchy

TYPE DE RELATION
…is a…
…is a part of …
…is a standardisation of…

KIND OF RELATION
…is a…
…is a part of …
…is a standardisation of…
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ATOL : Structure

2) Definition and identification

+++

Phenotypes
Genes
Epigenetic regulation
mRNA
Proteins
QTL



ICAR June 22-23 Bourg-en-Bresse, FranceCopyright is forbidden without author’s permission

ATOL : Structure

3) Species
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not still finished, need always to be improved

Ontology : ATOL

improvement :  new traits, definition, validation by species,  relationships

Number of traits

0
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100
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450

Adaptation
/Welfare

Nutrition
/Feed Efficiency

Growth
/Meat production

Mammary gland/
Milk production

Reproductive
system

1647 
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ATOL : perspectives

1) Links with other
tools or ontologies
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ATOL
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Standard Operating Procedure
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environnement of animals
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Standardized Procedure
Quality policy

Standardization
for computer

Reference index
required

by scientific journals



ICAR June 22-23 Bourg-en-Bresse, FranceCopyright is forbidden without author’s permission

ATOL : perspectives

1) Links with other
tools or ontologies

Base de données

Id
en

tif
ia
nt
 C
ar
ac
tè
re
 

m
es
ur
é

Id
en

tif
ia
nt
 C
on

di
tio

n 

d'
él
ev
ag
e  
1

Et
at
 d
e 
la
 c
on

di
tio

n 

d'
él
ev
ag
e 
1

Ré
fé
re
nc
e 
de

 la
 

Co
nd

iti
on

 d
'é
le
va
ge
 2

Et
at
 d
e 
la
 c
on

di
tio

n 

d'
él
ev
ag
e 
2

Id
en

tif
ia
nt
 C
on

di
tio

n 

d'
él
ev
ag
e 
3

Et
at
 d
e 
la
 c
on

di
tio

n 

d'
él
ev
ag
e 
3

M
ét
ho

de
 d
e 
m
es
ur
e

V
al
eu

r d
u 
Ph

én
ot
yp

e 
(m

èt
re
)

PH: 1000345 CE: 403 1 CE: 230 4 CE: 45 3 ME: 200563 2,52

PH: 1000345 CE: 403 1 CE: 230 7 CE: 45 3 ME: 200563 1,91

PH: 1000345 CE: 403 3 CE: 230 4 CE: 45 3 ME: 200563 2,39

PH: 1000345 CE: 403 3 CE: 230 7 CE: 45 3 ME: 200563 2,02

ATOL

Referential of SOP: 
Standard Operating Procedure
(phenotypic measure or reference article)

Ontology on the 
environnement of animals

(Experimental conditions,

farming systems)

Standardized Procedure
Quality policy

Standardization
for computer

Reference index
required

by scientific journals

Ontology on the 
environnement of animals

On going on fish
in European project Aquaexcel
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ATOL : perspectives
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Database on methods : first draft

Unit Species Method Biologic substrate Procedure Contact person Publication
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ATOL : perspectives

1) Links with other
tools or ontologies
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ATOL

Ontology on measures
(procedures and

references)

Ontology on the 
environnement of animals

(Experimental conditions,

farming systems)

Standardized Procedure
Quality policy

Standardization
for computer

Reference index
required

by scientific journals

Reference index
required

by scientific journals
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ATOL 2.3

Nédellec et al, 2011

Addition of new traits

ATOL enriched by term extraction
from corpus of the journal Animal

×

Work between experts from ATOL 
and experts of semantic research
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Nédellec et al, 2011

Addition of synonymsWork between experts from ATOL 
and experts of semantic research
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Conclusion

All species

Improvement

New traits

Egg quality

Relations
+

Egg quality
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ATOL  : Thanks for your attention

ATOL


