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ATOL: why?
Because of an increasing complexity

A more and more complicated knowledge

Increasing amount of information ' <1.4nge of paradigm

Diversification of community of users _
From an analytic

A need of a more efficient management c. _ approach to an
evolution of our production systems — integrated and systemic
approach

PREDICTION OF PHENOTY" £

Necessary to “.a. /e 2 si a.=2d language

a language us.'ble ',y software and in the same time offering possibility of data basis
management, semantic analysis or modeling approach using concept and

relationships between measurements
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ATOL : an ontology

Ontology ?

1) Ontology = formal representation of concepts and of
relationships between these concepts within a subject or a specific
area.

2) Characteristics :
e It describes a field of interest with concepts and = -

relationships = AN SN

 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)
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« The items have to be easily used by computer
(for bibliographic request research).
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ATOL: the context

Context of the establishment of ATOL

1) Numerous ontologies in biology ( such as PATO-Phenoty~ic Que. ity :_cm,

Ontology, ChEBI, Digital Morphology, Zebrafish Anatomical Ontc’gy, Lic ~<»
Ontology, Infectious Disease Ontology, Mouse Pathology, Gene Ontu gy, Mouse ,
Genome Informatics...) e

2) Those focused on phenotypage (Human - ait ¢ ‘toi Ly, Mammalian MéT
Phenotype Ontology...) mainly concern the b-....an 9r animal models Pathbase® .-
used to study human diseases.

—> Building of »n »ntc ogv of normalized traits for farm

animals « A~ o » (An md! Trait Ontology for Livestock), by
INRA (dep. rtmer* r.1/ASE) and lowa State University.
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ATOL: the objectives

The objectives of ATOL

1. To have a reference ontology for phenotyping of farm
animals shared by international scientific and teaching
community.
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management, semantic analysis, modeling...) it i
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
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ATOL : Structure and network

Coordinator
(PY Le Bail)

Ontology expertise
(O Dameron)

7 I I ) I I

—
| @
4>

Adaptation & Nutrition and Growth nq Mammary gland Reproductive
Welfare feed efficiency meat pi xduc tio.: and milk system
production
(MC Salalin) (J Vernet) ‘J BLyec, (C Hurtaud) (A Fatet)

INRA-PHASE (around 40)

Bovine, Ovine, Caprine, Pig, Horse, Rabbit, Poultry, Trout (zebrafish, mouse...)
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Structure of the French ATOL network

Adaptation
and welfare

trait X X X X X ¥ X X X

(MC Salatn)

Reproductive

system X X X X X X X X X X

(A. Fatet)

Nutrition and

feed efficiency X X X X X X X X X X

(J. Vernet)

Mammary

gland and milk
production X
(C. Hurtaud)

.z

Growth and
meat

production X X X X X X X X

(J. Bugeon)
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ATOL : Structure

1) Hierarchy

[E] Classes T A -
E— ftrait -
[+ +— B animal erwirontment trait
= +— B animal trait

+— B adaptation and welfare trait (E=20 R o R
+— B growth and meat production vas OISR

+— B mammary gland and rmilk aroc wcaon trait
+— B nutrition and feed eff 1er. -y
+— B reproductive sy=tero

Felations

Chsolete

cta term to edit the text
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ATOL : Structure

1) Hierarchy
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ATOL : Structure

2) Definition and identification
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ATOL : Structure

3) Species
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Ontology : ATOL

not still finished, need always to be ir.nroved

Nutrition Mammai /5 :2nd./
Number of traits 450 . /Feed '%ffiCie”Cy ||V|”" nrcduction
1 400 - Reproductive
350 - /system
300 -
1647 250
200 |
150 -
100 -
50
r

Adaptation  Growth
[Welfare /Meat production

iImprovement : new traits, definition, validation by species, relationships
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ATOL : perspectives

1) Links with other
tools or ontologies

Standardized Procedure
Quality policy

Ontology on the

environnement of animals
(Experimental conditions,

farming systems)

Reference index
required
by scientific journals

Copyright is forbidden without author’s permission

Referential of SOP:

Standard Operating Procedure
(phenotypic measure or reference article)

Standardization
for computer
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ATOL : perspectives

1) Links with other
tools or ontologies

Ontology on the
environnement of animals

:> On going on fish

iIn European project Aquaexcel

REICIENEEINCE Standardization
: req.u_lrgd for computer
by scientific journals
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ATOL : perspectives

1) Links with other
tools or ontologies

Referential of SOP:

Standard Operating Procedure
(phenotypic measure or reference article)

Reference index Standardization
required — for computer
by scientific journals

ICAR June 22-23 Bourg-en-Bresse, France

Copyright is forbidden without author’s permission



Database on methods : first draft

[ & | 1] E | F G RN |
Becensements des danmees e 1 Cetlie Guaité o cinartement FHASE
Baze oo Oonpées des Modes Gpératoires tecAniguss
Quelques exemples de mots clefs par colonne
Méthodes : observation, dosage, gestes techniques, prélévements, traitermnents
Mallice muscle, foie, urine, zang, plazma....
| 10| acldes aminés, CO2, glucose ...
Unit|Species Method Biologic substrate| Procedure
K - N TS IS PN EIETIIES PIEIEYETIETL U 1 [ T = T N e T e NI T K]
| 17| lapin, souris | obsersation glande mammaire ‘whaole Mount - Maontage in toto M. Charlier [madia,charlier@jouy,inra,fr], C. Hue-Beauval MO
| 18 | NUAGE FPoizson dozage aliment - matigre premisre glucose Diétermination de aradon brequei@st-peeinra.fr o
| 19| MUAGE Foisson dosage Féoes Cr203 Diétermination de oxged~ de chrome N breque@®st-pee.inra.fr aui
|20 | NUAGE Faisson dosage aliment-matiére premigre-poisson-féces | matiére séche Détermination de la mat,  séc” - ciccatic  ar étuve Marie-Josee Barthaire@st-pee.inra it oui
Détermination de la tenewmr - orires b, Snes — _aatograpkie
| A MUAGE Poizzon dozage muscle amine k3 phases irwverses » brequei@st-pee.inra.fr oui
Détermination o~ vena. s amings - cxtraction des acides
| 22 | NUAGE Poisson dosage plasma acide aminé am s lbres ¢ us le plas. brequed@® st-pee.inra.fr oui
| 23 | MUAGE Poisson dosage aliment-matiére premiére acide aming Déterrrmation = lateneur  ~cides arninés — Hydrolyse en phase liquide | breque@st-pee.nrabr oui
D& rm tion Tatemenr 1 des ardnés — Séparation par
| 24 | MUAIGE Poizzon dozage aliment-matiére premisre- tissus acide aming  comato,  hie o sdic (HPLC) brequei@st-pee.inra.fr oui
dtermanaty. e latereuren des amninés lhres totaw: —
| 25 | NUAGE Poisson dozage plazma acide aminé EA ‘tmphﬂtﬂl e Pa Aption breque® st-peeinra.fr oui
| 26 | MUAGE Foisson dosage aliment-matiére premigre-poisson-féoes | enerot |Dé  dration de Ténergie brute IMarie-Jogee Borthaire@st -pee.inra.fr oui
| 7 | MUAGE Paisson dosage aliment-matiére premiére-tissu-féces | Déter. nation de lindice de peroxyde — Méthode au thiocyanate de fer | stephanie fortagne@st-pee nrafr oui
| 28 | MUAGE Paigson dozage sliment-matidre premidre-poisson-ée . aun Diétermination des cendres brutes Marig-Joges Borthaire@st-pee.inra.ir oui
| 29 | MUAGE Poisson dozage aliment-matiére premiére lipide: Diétermination des lipides (Southera) larroquet @st-pee.inra.fr oui
| 30 MUAGE Poizson dosage muscle lipide Diétermination des Lipides selon la méthode de Folch larroquet @ st-pee.inra.fr oui
| 3| MNUAGE Foiszan dozage aliment-matiére prer an-fée | azote Détermination des protéines (azote total) IMarie-Joses Borthaire@st-pee.inra.fr oui
| 32 | MUAGE Paisson dosage plasma e Détermination des protéines par la méthode de Bradfort Christiane. ¥achot@st-pee.inra.fr oui
| a3 | MUAGE Poisson dosage _atiére  midre-poisso, asphore Détermination du phosphore total breque®st-pee.inra.fr oui
| 34 | MNUAGE Puoisson dosage ceufs-larves az Diosage de 'azote avamondacal et de Iazote urdicque dans les ceufs et Christiane.Yachot@st-pee.inra.fr oui
| 3 | MUAGE Poizson itraction Faie g ARM Extraction A" AR totanx du fioie de poissons Elisabeth Plagnes-Juan@st-pee.inrafr oui
i MUAGE Poizson traitement échanti muscle-féces Lynphi]j.sation Marie-Josee Borthaire@st-pee.inrafr aui
| 37 | NUAGE Poisson dosage Foie Ilesure de lactivité de "uricase dans le fois (1.7.3.3) Christiane. Y¥achat@st-pee.inra.fr i
| 38 MUAGE Poisson dosage “ie rAD Mlesure de lactivité de la Glucose-6 Phosphatase (3.1.3.9) Christiane. ¥ achot@st-pee.inrafr i
| 29 | NUAGE Paizzan dozage i MADH Ilegure de lactivité de la glutarnate deshydrogénase (GDH 1412 ) Christiane ¥ achot@st-pee.inrabr oui
| 40 | MUAGE Foisson dosage foie MAD Ilesure de lactivité de la Phosphoenol Pynreate Cathoxyhinase dans le | Christiane Yachot@st-pee.inra i oui
4 MUAGE Faiszan dosage faie HAaD Mlesure de lactraté de la pymrvate kinase dans Ie foie (PK 1.2.4.13 Christiane.¥achot@st-pee.inrar oui
| 42 | NUAGE Poisson | dosage Faie MADPH Ileswre de lactivité de Theunkinase (2.7.1.1) et de Ja glucokinase {2.7.1.2) | Christiane. Yachot@st-pee.inraf oui
| 43 | MNUAGE Poisson dosage aliment-matiére premiére-muscle acide gras Séparation des acides gras par chromatographie en phase gazense (CPG) | laroquet@st-pes.inra.fr oui
| 44 | MUAGE Poigson dozage muzcle lipide Séparation des lipides neutres et polaites sur mind colonne de silice larroqueti@st-pee.inra.fr oui
| 45 | FaIE toutes espécd technique tous peptides Dezzalage des protéines et peptides par Zip Tip® C4 ou C12 W.Labas non
| 46 | FaIE toutes espéed technigue tous peptides Digestion des protéines in gel W.Labaz non
| 47 | FAIE toutes espéed technique tous peptides Diige stion des protéines standard en solution W.Labaz non
i PAIE! toutes espée technlq_e tous peptides Whopepudes \l' Labas non
PRI \ ‘Mode d ermploi ‘}\BdD mode uperatcure ‘PHASE A L3 |

£
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ATOL : perspectives

1) Links with other
tools or ontologies

o N
(’ { o : = 148
o o B ,/_;,‘ \ =R p
: IH 71 4
e
. /“M~%ﬂ$ﬁk%\\‘l:} Oualitv nali

Reference index

required
by scientific journals
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Work between experts from ATOL

. Addition of new traits
and experts of semantic research

ATOL enriched by term ex rc.tion

ATOL 2.3 from corpus of the iwur.al “nimadl
¢ <~ mammary gland 1. \rph. 7, D
o= {4 external mamm. v gla 1 morphology
o= {4 lartatir. .. ary, ilan. morphology
0= {— ma mar, Vland pe.. .cability
& - mam “ryt “ue morphology
¢ .~ teat mo. hology

. , , ¢~ distance between teats
B +— B mammary gland and milk production trait

Bl +— B mammary gland o= front teat
E +— B mammary gland morphology = - teatangle
+— B external mammary gland morphology o~ <— teat barrel diameter
+— M lactating mammary gland morphology 9~ {4~ teat conformation
+— B mammary lissue morphomgy ¢ <+ teat conformation defects

B +— B teat morphology

: o <~ Teat irregularities
+— B distance between teats

+«— | teatangle +— — . {4 teat length
+— H teat barrel diameter o ¢~ fore teat length
— A tea“engm o= {¢— fgre teat length (FTL)
+— M teat number ~~ o= ¢— lor ats
— B teat __ vity \ o 4 shagts
+— B te (shape o~ ¢~ teat fumber
+— H te tthickne: : . X 0= <— teat reactivity
+— B va wm for‘ atsphincter opening > ¢ teatshape
B +— B mammary _'~~ physiology ‘ P
B +— M| lactation o= 4 teatsize
- s o= {— teatthickness
o= <{— vacuum for teat sphincter opening

¢ <~ mammary gland physiology

Nédellec et al, 2011

@ <+ lactation
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Work between experts from ATOL

: Addition of synonym
and experts of semantic research ddition of synonyms

& FastR variation view (1) x|; _‘f_: FastR links view x

19 =) (%[0
| Milk yields
yields of milk g A
e S ™ .
— - S J.-" \ N\ I
. ) e 7 ' g
Yields of milk e / I,-J I"._ \\ g
// / / \ N e
o i f \ , S
. ¢ - / / \\ )
yield of milk / / \
)f/f ; .l'll ll'.l \\-\ - N

f’f d _l'l L — \\ ™ .
/ /| production ot cleai milk | ™ ;

,.ff ."' I N N—— .

/ / “, .

__.-f Fi )_, N S ~
/| production of milk | / ~-vduction of jennet milk |
/ / / - ‘ production of certain milk
productions of milk / / - ——
“, / -~ g - -

Milk r oduction

Nédellec et al, 2011
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Conclusion

All species

[H Classes
El— trait
[ +— B animal envirang <0t t5it
= +— B animal trait
H +— B adapttior an.' w lfare trait
H+— B growty n mest production trait
+— B At man cglan? and milk production trait
+— B nutitica and feed efficiency
+ - Vre . oductive svstem

M1, — Egr quality
rRe.atio 1S

Improvement Egg quality
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