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What is Trait Ontology?What is Trait Ontology?
•• Production traits are sets of animal Production traits are sets of animal 

phenotypes described for their nature, phenotypes described for their nature, 
quality, quantity and biological stage. Due quality, quantity and biological stage. Due 
to differences in methods of detection or to differences in methods of detection or 
measurement, scope of description and/or measurement, scope of description and/or 
customs, customs, a trait may be described in several a trait may be described in several 
different waysdifferent ways. In order to compare and use . In order to compare and use 
information, we have to make a "standard" information, we have to make a "standard" 
way of trait description. To solve this way of trait description. To solve this 
problem, "problem, "Trait OntologyTrait Ontology" is introduced to " is introduced to 
classify and organize the traits. classify and organize the traits. 

•• An ontology is a classification methodology An ontology is a classification methodology 
that defines a that defines a common vocabularycommon vocabulary in a in a 
structured waystructured way for useful information for useful information 
sharing. sharing. 

Global ATO projectGlobal ATO project
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Information in the public domainInformation in the public domain

Year

1990 1995 2000 2005 2010 2015

Human, mouse, rat, …

Ag species

CollaboratiCollaborativeve Ontology Building Ontology Building 
(COB)(COB)

Swine

Cattle Chicken

Horse

Each group works on an ontology 
module for a particular species 
(according to the group’s best expertise)

An animal trait ontology that involves 
multiple research groups across the 
world

TraitsTraits

•• $ profit/sow place/year, $ profit/sow place/year, ……....
•• PWSYPWSY
•• Litter size, piglet survival, farrowing Litter size, piglet survival, farrowing 

interval, interval, ……
•• Ovulation rate, robustness, disease Ovulation rate, robustness, disease 

resistanceresistance
•• Level of hormones, enzymes, Level of hormones, enzymes, ……....
•• Pathways, gene expression, gene function, Pathways, gene expression, gene function, 

……
•• PolymorphismsPolymorphisms
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Gap between Gap between RORO’’ss and Industryand Industry

Science
Publication
Research funding
Prestige

Profit
Market share
ROI
The share value

Research
Industry

CommunicationCommunication
•• Across trait levelsAcross trait levels
•• Across speciesAcross species
•• Across regionsAcross regions
•• Across research groupsAcross research groups

•• All speak the same language?All speak the same language?
•• Make comparative genomics workMake comparative genomics work

•• Animal Trait OntologyAnimal Trait Ontology

PurposePurpose

•• The goal is to create a collaborative  The goal is to create a collaborative  
animal trait ontology that will be used as a animal trait ontology that will be used as a 
standard for researchers (industry and standard for researchers (industry and 
institutes) of animal traitsinstitutes) of animal traits

New defect

Describe defect

Underlying biological 
processes

Biochemical pathways, proteins, 
QTL regions, genes

Candidate genes

Heritability

Similar defect in 
‘own’ or other species?

Strategy

Why use an Ontology?Why use an Ontology?

•• To enable use of knowledge across speciesTo enable use of knowledge across species
•• To analyze knowledgeTo analyze knowledge
•• To facilitate comparative genomicsTo facilitate comparative genomics

•• To do that efficientlyTo do that efficiently

AIMSAIMS

•• Development of the Animal Trait Ontology Development of the Animal Trait Ontology 
(ATO) by including trait information for (ATO) by including trait information for 
farm animals (pig, chicken, cattle and farm animals (pig, chicken, cattle and 
others) and aquaculture speciesothers) and aquaculture species

•• Create a database that will allow the Create a database that will allow the 
linkage of the trait and other information linkage of the trait and other information 
((QTLsQTLs, SNPs, associations, , SNPs, associations, ……) within and ) within and 
across species  incl. mouse, rat, human, across species  incl. mouse, rat, human, 
etc.etc.
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Three dimensional ontology boxThree dimensional ontology box

Species

Fields

Trait level

AnimalQTLdb
Eadgene
SABRE (repro, cattle)

RisksRisks

OverlapOverlap
Waste of resourcesWaste of resources
Resulting in a messResulting in a mess

No use, No added valueNo use, No added value

EadgeneEadgene Ontology ProjectOntology Project

•• Industry driven Industry driven (and also useful for research)(and also useful for research)

•• Field: HostField: Host--pathogen interactions and pathogen interactions and 
immunologyimmunology

•• Dictionary, thesaurus, definitions, Dictionary, thesaurus, definitions, …….. for .. for 
farm animal production traitsfarm animal production traits

•• Link information across species Link information across species (comparative (comparative 

genomics)genomics) and within and between trait levels and within and between trait levels 
(biology of host species)(biology of host species)

Future DevelopmentFuture Development

•• ATO: Pig, Cattle, Chicken, Horse, ATO: Pig, Cattle, Chicken, Horse, 
Sheep, Salmon, Shrimp, Sheep, Salmon, Shrimp, ……

•• Involve animal industry and research Involve animal industry and research 
groupsgroups

•• Integrate with Human, Rat and Integrate with Human, Rat and 
Mouse databasesMouse databases

•• Refine the COB editorRefine the COB editor
•• Develop ontology query toolsDevelop ontology query tools
•• Link information across databasesLink information across databases

Next stepsNext steps
•• Create/join collaborative group (Create/join collaborative group (EadgeneEadgene, , 

ISU, ISU, …….).)
•• Define the expected added value that the Define the expected added value that the 

ATO bringsATO brings
•• Evaluate what exists in terms of Animal Evaluate what exists in terms of Animal 

Trait Trait ‘‘OntologiesOntologies’’ and onand on--going/planned going/planned 
projectsprojects

•• Find 3Find 3--5 industry specialists per species to 5 industry specialists per species to 
define the relevant economic traits and define the relevant economic traits and 
component traits component traits 

•• Focus for EADGENE project on HostFocus for EADGENE project on Host--
pathogen interactions and immunology. pathogen interactions and immunology. 
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HELP HELP !!
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