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En philosophie, I' est I'éetude de I'étre en tant
qu'étre, c'est-a-dire I'étude des proprietés génerales de
ce qui existe.

Une ontologie est un
dans un domaine particulier
(comme par exemple celui de 'immunogénétique).

Une ontologie cherche a en représenter le sens
(sémantique).



Nécessité de définir un utilisé
dans le domaine de connaissance

Quelle est la signification des termes dans le
contexte?

Comment ces termes sont—ils organisés?
Comment sont-il reliés?

elles expriment les entre les
connaissances



Ontologies

Une définit formellement les employés
pour un

Les ontologies sont destinées a étre utilisees par:

e des personnes
e des bases de données
e des applications

ayant besoin de partager des informations



Ontologies

Au sein d’'une ontologie, les termes sont regroupes
sous forme de (ou classes) sémantiques: ils
définissent un groupe d’individus ( )
possédant des propriétées similaires.

Les ontologies regroupent les concepts élémentaires,
leur (informatiqguement exploitable) et leurs

Les ontologies doivent permettre le et la



Bases de connaissances:

Une ontologie ainsi que I'ensemble des
Individuelles des constituent une base
de connaissances. Une frontiere subtile marque
la fin d'une ontologie et le début d'une base

de connaissances.



World Wide Web

(Creé par Tim Berners Lee en 1990)

=> Pour partager des informations/connaissances et les relier
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Ontology (IMGT-ONTOLOGY)

o Introduction
o MGT-ONTOLOGY axioms and concepts

Anontology is a concise and non ambiguous description of the more significant and relevant concepts in a application domain
IMGT-OMNTOLOGY [1], is the first ontology which allows the management of the immunogenetics knowledge for all vertebrate species.

Citing IMGT-ONTOLOGY:

o Giudiceli, v, and Lefranc, W -F . "Ontology for Immunogenetics: IMGT-ONTOLOGY", Bioinformatics, 15, 1047-1054 (19997 PMID: 10745995 LIGK: 221,

o Lefranc, M-P. et al "IMGT-ORNTOLOGY for Immunogenstics and Immunoinformatics, hitp: e imat.org”, in Sifico Biology, 2004, 4 17-28 Epub 2003, 4, 0004, LIGM: 278, PMID: 15089751
o Lafranc, M-F. st al. "IMGT-Choreography for Immunogenstics and Immunoinformatics”, In Sifeo Biology, 2005, 5, 4560, Epub 2005, 5, 0006, 24 Dec 2004, LIGK: 294, PMID: 15972004

o Duroux, P et al., "IMET-Kaleidoscope, the Formal IMGT-ONTOLOGY paradigm”, Biochimie, 90, 570583 (2008). Epub 2007 Sep11. PMID: 17949836

Introduction

The molecular synthesis and genetics of the immunoglobulin (I3 and T cell receptor (TR} chains and the polymorphism of the MHC are particularly complex, and therefore one of the first tasks of
IMGT-OMNTOLOGY comprises a formal specification of the terms to be used inthe domain of immunogenstics and bioinformatics [2-8].

IMGT-OMNTOLOGY includes a controlled vocabulary and annotation rules which are indispensable to ensure accuracy, consistency and coherence in IMGTE [S]. IMET-ONTOLOGY allows scientists and clinicians
to use identical terms with the same meaning. This provides a semantic repository to be included in more general molecular biology ontologies, and will be therefore of a great help to increase interoperability
between specialist and generalist databases.

IMGT-ONTOLOGY axioms and concepts

Seven IMGT-ONTOLOGY axioms have been defined [1,6-8] 'IDENTIFICATION', 'DESCRIPTION', 'CLASSIFICATION', 'NUMEROTATION', 'LOCALIZATICN', '"ORIENTATICN', and '"OBTENTICON'. They
constitute the Formal IMGT-ONTOLOGY or IMGT-Kaleidoscope [9.10].

The IMGST-ONTOLOGY concepts of identification, description, classification, numeratation, localization, orientation and obtention were generated from these axioms and described inref. [1,2 B-8].

Concepts of interaction that are necessary to define interactions between entities were defined based on these concepts.
|
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World Wide Web

- Les ressources sous forme de page HTML (Langage HTML)
- Les relations entre ses pages qui se traduisent par des liens hypertextes
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<h3 id="kevConcepts">IMGT-ONTOQLOGY axioms and concepts</h3>

<p>
Sewven IMGT-OWNTOLOGY axioms have been defined <a href="f#refs">[1,6-2]</a>:

<ztrong>'<a href="Identification.html">IDENTIFICATICN< /a>",

'va href="Description.ntml">DESCRIPFTICH</ a>",

'¢a href="Classification.html">CLASSIFICATION</a>",

'va href="Numerotation.html">NUMERCTATICON</a>",

'LOCALIZATICN',

'va href="COrientation.html">0RIENTATICON</a>",</strong>

and <strong>'<a href="Cbhbtention.ntml">0BTENTICHN</a>"</strong>.

Thevy constitute the Formal IMGT-CONTOLOGY or IMGT-Ealeidoscope <a href="#refs">[92,10]l</a>.</p>
<o

The ITMGT-CNTCOLOGY concepts of identification,

description, classification,

numerotcation, localization, orientation and obtention

were generated from these axioms and descrikbed in ref. <a href="#refs">[1,2,6-8]</a>.
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Line 643, Col 1

aII'\.fIGT-OI’\.ITCZ:LICZ:GY axioms and concepts

Seven IMGT-OMTOLOGY axioms have been defined [1,6-8]

IMGT-ONTOLOGY or IMGT-Kaleidoscope [9,10].

'IDENTIFICATION', 'DESCRIPTION', 'CLASSIFICATION', 'NUMEROTATION', 'LOCALIZATION', "ORIENTATION', and 'OBTENTION' They constitute the Formal

The IMGT-ONTOLOGY concepts of identification, description, classification, numerotation, localization, orientation and obtention were generated from these axioms and described in ref. [1,2 6-8].

Click here for:

o Figures illustrating some of the IMGT-ONTOLOGY axioms and concepts (IMGT Education).

o Correspondence between the IMGT-OMNTOLOGY concepts and the IMGT Scientific chart rules (IMGT Scientific chart).

o iScientific chart rules and ontologies report KT

Marie-Paule Lefranc, Francois Ehrenmann, Patrice Duroux and Véronique Giudicelli
(D1.2 ImmunoGrid, The European Virtual Human Immune System Project, 1ST-2004-028069)
Describes the IMGT-ONTOLOGY concepts of identification, description and classification at the molecular level, generated from the IDENTIFICATION, DESCRIPTION and CLASSIFICATION axioms of the Formal

IMGT-ONTOLOGY (IMGT-Kaleidoscope).
<

| http:/fimgt.cines.fr/textes/PDF/D1.2_ImmunoGrid.pdf




World Wide Web

Limites

e Balises HTML: la connaissance est encapsulée dans une couche
de présentation

e Les liens hypertexte ne permettent pas de qualifier les relations
entre les informations

e La qualité des pages est tres hetérogene

— Ces informations ne sont pas
exploitables automatiquement



World Wide Web Consortium (W3C, http://www.w3.0rqg)

(créé en 1994)

- Développement de technologies (spéecifications, guides, logiciels
et outils)

- Proposition des standards, pour la croissance et I’exploitation
du Web

En particulier, en 1998, le langage de balisage extensible
XML (Extensible Markup Language)
devient une recommandation du W3C

« XML devrait pouvoir étre utilisé sans difficulté sur Internet
* Les documents XML devraient étre lisibles par I'homme

et raisonnablement clairs
o || devrait étre facile de créeer des documents XML
o || devrait étre facile d'écrire des programmes traitant les
documents XML
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RDF : Resource Description Framework

Crée en 1999 pour décrire les
dans I'objectif de I"'information ,
de favoriser des connaissances et de
les informations.

Metadonneées: information permettant d’en décrire une autre

* Les metadonnées sont habituellement comprises comme des
données a propos des données.

 Un catalogue de bibliotheque contient de lI'information
(métadonnées) a propos de publications (donnees)

 Un systeme de fichier informatique définit des droits de lecture,
écriture, etc. (métadonnées) a propos des fichiers (donnees).



RDF

e Standard du W3C
e Basé sur XML
 Un début vers un Web structureé
* RDF emploie les URI comme schéma de nommage
(pour éviter la confusion entre termes identiques mais differents
semantiguement selon le contexte)
e On peut tout décrire
 Grande souplesse quand a I'extensibilite

URI: Uniform Resource ldentifier



RDF

RDF se base sur une description des connaissances a |'aide de
phrases simples :

C’est un moyen d'exprimer des relations.

Ces relations sont décrites sous forme de graphe.

Chaque nceud du graphe est une ressource ou une valeur.

Et chaque nceud est relié a un autre par un arc "nommeée"

Sujet @ nceuds du graphe
(source, ressource) \\

Predicat —predicat—— Jitery]
(propriété) hupsfxullrorg/users#name Y
e prédicat
. Autre ressource
Objet ' CAure ressource
(cible, valeur) laurent _ - ,
Shémas issus de http://xulfr.org/wiki/FormatRdf/Introduction

=> Ceci correspond a un lien qui comporte un sens :
c’est du Web sémantique



Les objectifs du Web sémantique sont de les
connaissances et de pouvoir les

Pour cecil, il faut :
- qualifier le savoir (a I'aide de metadonnees),

- le formaliser en utilisant une syntaxe extensible (par

exemple avec XML) et
- le structurer pour eviter les duplications.



ONTOLOGIE

Sur le plan informatique, les ressources sont définies les unes par
rapport aux autres selon un graphe. Cette structure permet une
automatisation de la manipulation des donnees.

Différence entre une thésaurus et une ontologie :

-Un relie des concepts entre eux selon des relations
precises . synonyme, homonyme, hierarchie, terme associe.
- Une ajoute des regles et des outils de comparaison sur

et entre les termes, groupes de termes et relations : equivalence,
symetrie, contraire, cardinalité, transitivité.

=> Dans cet objectif RDF est trop limité en particulier, il ne permet
pas de donner la nature des relations (transitive inverse, ..),
possede une logique trop limitée pour faire du raisonnement



OWL (Web Ontology Language)

En 2004, OWL devient une recommandation du W3C

OWL découle de RDF et RDFS, possede des connecteurs
logiques, d’exprimer des cardinalités sur les propriétés et
d’en spécifier la nature.

Une ontologie formalisée en OWL comprend
Un espace de nom, :
L’entéte <owl :Ontology> pour décrire I'ontologie
La définition des classes, des propriétés et des instances



Classes, sous-classes, héritage et spécialisation

Exemple des les formes géométrigues: representation hierarchique
de concepts avec larelation «is_a »

Notion de Classe : (OWL, Web Ontology Language)
Définit un groupe d’'individus possedant des proprietés similaires.

Thing est la classe mere. - T
'R -:-wI.Thlng #'

o !

'-.5..':_:_uadr'|ater?_.f 4 D Def : one a 4 cotés
S polygone

FURDRT : - ——— Def: guadrilatere (convexe)
specialisation (_Parallelogramme D, dont les cotés sont
) — paralléles deux a deux

Is_a
e — -.__- T =
- , . 4 hY
|'x Hectangle .-:| Def Pal’a||e|Ogramme a
— P - s angles droits
7
Is a I
= —, m -
v ¢ " Def: rectangle dont les
| Carre )

A cotés sont egaux




Taxonomy : représentation hiérarchique de concepts avec larelation «is_a »
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Hominoidea; Hominidae

o Homininae click on organism name to get more information.

o Gorilla

o Gorilla beringei (eastern gorilla)
m Gorilla beringei beringei (eastern mountain gorilla) Homininae
m Gorilla beringei graueri (eastern lowland gorilla)

o Gorilla gorilla (western gorilla)
m Gorilla gorilla diehli (Cross River gorilla)
m Gorilla gorilla gorilla (western lowland gorilla)
m Gorilla gorilla uellensis

Homo Pan

Pan Pan >
paniscus troglodytes

m

o Homo
o Homo sapiens (human)
» Homo sapiens neanderthalensis (Neand
m Homo sapiens ssp. Denisova (Denisova hom
o Pan (chimpanzees)
m Pan paniscus (pygmy chimpanzee)
o Pan troglodytes (chimpanzee)
= Pan troglodytes ellioti
= Pan troglodytes schweinfurthii
= Pan troglodytes troglodytes
= Pan troglodvtes vellerosus
= Pan troglodytes verus

Gorilla
gorilla

Gorilla
beringi

Homo sapiens

Homo sapiens
Ssp Denisova

Homo sapiens
neanderthalensis

Zotero



Instances

Ce sont les « individus » qui peuplent les classes

1sa

1sa

v

July

A

Ann

John

Charles

Marc




Propriétes/Relations

(OWL, Web Ontology Language)

Person

Existe-t-il des relations particulieres
Autres que «Is_a » :

- fondamentales sur le plan sémantique
- caracteristigues des concepts/classes
- dui lient les concepts/classes entre eux?




Propriéetés/Relations
(OWL, Web Ontology Language)

-Proprieté : de type de données:
classe =>ensemble de valeurs (numeriques, alphabétique,...)

- date de naissance
- numero de securité sociale

- Propriété d'objet : classe => classe mother_of’son_of*

1'other_of"’

- Propriétés d’annotations: non heritées



Définir et caractériser les Proprietés/Relations
(OWL, Web Ontology Language)

domain : classes pour lesquelles est définie la propriete,
range : classes reliées par la propriéte au domain.

domain relation range
Son brother_of Son
Mother mother_of Son

Son son_of Mother



Caractéristiques des Propriétées/relations:
symeétriques, transitives, inverses et fonctionnelles

mother of'son of*

1'other_of'*‘

GrandParent

parent_o
Parent
l parent_of

parent_of

(familles de 3 générations avec de jeunes enfants)

Symetrique: brother of
Transitive: parent_of
Inverse: son_of / mother of
Fonctionnelle : son of



Restriction sur les Propriétés/Relations : cardinalités

Ex de familles nombreuses de moins de 10 enfants

mother_of
child_of R _
- Une mere a au moins 3 enfants

- Une mere a au plus 10 enfants
- Un enfant a une et une seule mere

minCardinality: toute instance de la classe sera relié par la propriété a au moins x
iIndividus Exemple: propriété mother_of de la classe Mother : minCardinality=3

maxCardinality: toute instance de la classe sera relié par la propriété a au plus x
individus Exemple: propriété mother_of de la classe Mother : maxCardinality=10

cardinality: toute instance de la classe sera relié par la propriété a exactement x
individus Exemple: propriété son_of de la classe Mother : cardinality=1



Les ontologies en Biologie

 On s’intéresse aux ontologies qui sont du domaine public.
* Leur nombre augmente réegulierement

(besoin de définir, de partager).
* Elles couvrent des sujets et domaines differents.



NCBO Bioportal (http://bioportal.bioontology. org/)
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Browse the library of ontologies | 7)

Mew: Configure which ontologies you see in BioPortal

FILTER BY CATEGORY All Categories - Submit New Ontology

FILTER BY GROUP (7] All Groups v F

FILTER BY TEXT
ﬁi Subscribe to all updates

ONTOLOGY NAME & | VISIBILITY TERMS NOTES REVIEWS PROJECTS UPLOADED CONTACT

N ABA Adult Mouse Brain (ABA) Public 913 1 & 0B/08/2009 Allen Institute for Brain Science
Adverse Event Reporting ontology (AERQ) Public 391 1 0 3 04/20/2013 Melanie Courtot
African Traditional Medicine (ATMO) Public 223 2 3 4 06/28/2009 Ghislain Atemezing

) AI/RHEUM (AIR) Public 681 0 0 2 02/05/2010 May Cheh
Amino Acid (amino-acid) Public 16 0 0 6 07/02/2010 :i:teig‘f;’&’;i';faee°r9i"a Motlion. Rabers
Amphibian gross anatomy (AAQ) Public 1.603 0 ] & 0772272011 David Blackburn
Amphibian taxonomy (ATC) Public 6.135 0 ] 3 11/02/2009 AmphiAnat list

N Anatomic Pathology Lexicon {Pathlex) (PathLex) Public 1785 0 0 0 01222013 Christel Daniel
Anatomical Entity Ontology (AEQ) Public 250 0 0 3| 06/01/2012 EMAP Administrators
Animal natural history and life history (ADW) Public 360 0 0 2 08/31/2010 Animal Diversity Web technical staff
apollo-akesios (apollo) Public 3 0 0 1 09/30/2010 Jeremy Espino
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OBO (http://www.obofoundry.org/)

gical and Biomedical Ontologies - Mozil - |EI|
Fichier  Edition  Affichage  Historigue  Marque-pages  Qukls 2

&The Open Biological and Biomedical Ontologies | + |

| 6 1 [ I‘i_ http:f fumann, obofoundry  org) i C'l [‘.l = obo ontology ). l 1
N et—— —

The Open Biological and Biomedical Ontologies

Home | Contact

The OBO Foundry is a collabarative experiment involving developers of science-based antalogies who are establishing a set of principles for ontology development with the goal of creating a suite of . -
- R ) - ; . ; ! ) ] ' ! Quick Links
orthogonal interoperable reference antologies in the biomedical domain. The groups developing ontologies who have expressed an interest in this goal are listed below, followed by other relevant effarts in
this domain. i )
lappinns between ontologies
In addition to a listing of OBO ontologies, this site also provides a statement ofthe OBO Foundry principles, discussion fara, technical infrastructure, and other services to facilitate ontalogy development. Ywe Diowenload alternate formats
welcome feedback and encourage participation.
Aboutthe OBO Foundry
Click any column header to sort the table by that column. The @&s link to the term request frackers for the listed ontologies. Current events
- Hovwe to join
DBQ Foundrv OntObgleS sf? OBO Foundry paper in NMature Biotechnoiogy, Movember
Title Domain Drefix Last changed 2007
Biclogical process biological process GO gene ontology edit.obo 2011/09/27
Cellular component anatomy GO gene ontology edit.obo  @# 2011/09/27 Other Ontology Lists
Chernical entities of biological interest biochemistry CHEBI chebi.obao '..'- 201170906 7
Molecular function binlogical function GO ene ontology edit.obo g 2011/09/27 BioPortal {(MCBO's ontology repository)
Phenotypic guality phenotype PATO gualityv.obo @ [2] Cntology Lookup Service (OLS) (OBO Foundry term
. . e looku
PRotein Ontology (PROY proteins PR pro.obo gt Pl
¥enopus anatomy and development anatarmy = A0 xenopus anatormy.obo 2009/12/02
Zebrafish anatormy and development anatorny ZFA zebrafish anatorny.obo 2011/07/15
OBO Foundry candidate ontologies and other ontologies of interest
Title Domain Prefix Fil Last changed
Adverse Event Reporting Ontology health AERC
Arnphibian gross anatomy anatorny AAO AAD w2 edit.obo
armphibian taxonomy anatorny ATO amphibian taxonomvy.obo
Anatornical Entity Ontology anatorny AEC aso.obo 2011/01/17
Ascomyoete phenotype ontology phenotype APO ascomvecete phenotype.obo 2011703728
Basic Formal Ontology upper BF O 1.1
Bilateria anatomy anatorny BILA bilateria mrca.obo
Biological immaging methods experiments FBbi image.obo 2011/05/24
BREMNDA tissue / enzyme source anatorny BTO BrendaTissue OB
C. elegans development anatormy WEls worm_developrent.obo 2008/01/31
C. elegans gross anatorny anatorny W B bt Whbt.obo g%
C. elegans phenotype phenotype WwEPhenotype worm phenotype.obo 2011/09/19
Cell type anatormy cL cellobo @& Z011/08/24
Chemical Information Ontology biochemistry CHEMIMF cherninf.owl

Common Anatomy Reference Ontology anatorny CARD caro.obo '..'- 2011/09/12




OBO (http://www.obofoundry.org/)

) The Open Biological and Biomedical Ontologies - Mozilla Firefox
File Edit \View History Bookmarks Tools Help

v cC X 4 |&|http:,-’,-’mw.obofoundry.org,-’
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Mouse adult gross anatomy

Mousze gross anatomy and development
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NCBI crganismal classification

NCI Thesaurus

MNIF Cell

NIF Dvsfunction

NIF Gross Anatomy

MMR-instrument specific component of
metabolomics investigations

OBO relationship types

Ontology for biomedical investigations

Ontology for General Medical Science

Pathogen transmission

Pathwav ontology

Physico-chemical methods and properties
EBhysico-chemical process

Plant environmental conditions

Blant growth and dewvelopmental stage
Elant structure

Elatynereis stage ontology
Protein covalent bond

Protein Domains
Protein modification

Protein-protein interaction

Proteomics data and process provenance
RNA ontology

Sample processing and separation
technigues

Sequence types and features
Software ontology
Spatial Ontology

environment
anatomy
anatomy
health
taxonomy
health
neuroscience
neuroscience

neuroscience
experiments

all
experiments
medicine
health

biclogical process

environment
anatomy

anatomy

anatomy

proteins

proteins

proteins
experiments
proteins

molecular structure

provenance

biclogical sequence

anatomy

MIRC
MA
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MEATH
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MNME

OBO_REL
OBI
OGMS
TRANS
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SEP

50
SWo
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2010/08/29
2010/04/04
2007/06/17
2010/01/14

mosquite insecticide resistance.cbo
adult mouse anatomv.cbo @
EMAF.cbo

mouse pathology.cbo
taxonomy.dat

EVs/

NIF-Cell.owl

NIF-Dvsfunction.owl
NIF-GrossAnatomy.owl

NMR.owl

ro.cbo @t 2010/06/07
obi.owl g

ocams.owl gt

fransmission process.obo gt

pathwav.obo
fix.obo

2009/05/28

2007/03/08
2009/01/09

rex.cbo
environment ontolegy.obo
po temporal.obo?view=co g2

po anatomvy.obo?view=co &

Pdu Stages.cbo
RESIDUES. XML
InterPro FTP directory
ESI-MCOD.obo
psi-mi25.o0bo
ProPre0-060506.owl
rnac.cbo

sep.obo

sc.ocho @t 2010/08/27

softwareontology.owl

spatial.obo @t 2010/05/18




Gene Ontology.

GO a été créée en 1998. GO résulte d'une collaboration entre
plusieurs bases de données: FlyBase (drosophile), the Saccharomyces
Genome Database, et des bases de données de génomes (homme et
souris), etc.

GO comprend 3 parties axées sur

- (fonction des genes exprimés ex:
ATPase activity.

- (roles biologique généraux de
fonctions moléculaire complexes ex: la mitose).

- (structures subcellulaires,

localisation des complexes macromoleculaires ex: le noyau, le
télomere).



Gene Ontology (http://www.geneontology.org/)

) The Gene Clntalogy = :-
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I G0 The Gene Ontology +
6 > @ www.geneontology.org wvre v ncho bioportal P ¥F H
B Les plus visités | | Débuter avec Firefox |2 Ala une
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. e B Search | | 1
"o j;he Gene Ontology gene or protein name. ~
Downloads Tools Documentation Projects About Contact
" Welcome to the Gene Ontology website!
The Gene Ontology project is a major bioinformatics initiative with the aim of standardizing the representation of gene and Quick Links 1
gene product attributes across species and databases. The project provides a controlled vocabulary of terms for describing Toals
gene product characteristics and gene product annotation data from GO Consortium members, as well as tools to access AmiGO browser A
and process this data. Read more about the Gene Ontology... Submit GO Annotations
OBO-Edit ontology editor
Ontology downloads
Search the Gene Ontology Database :
Annotation downloads

Database downloads -

Search for genes, proteins or GO terms using AmiGO: Documentation
mitosis ” GOl ] GO FAQ
G0 on SourceForge &
| ) gene or protein name @ GO term or ID | Contact GO
News
AmiGO s the official GO browser and search engine. Browse the Gene Ontology with AmiGO . GO on Twitter ]

Finding updates...
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:; the Gene Ontology AmiGO[

Search Browse BLAST Homolog Annotations Tools & Resources Help

Search GO [mitosis | @ terms O genes or proteins [_| exact match

Term Search Results

57 results for mrtosl in terms fields term accession, term name and synonyms

w Filter search results E

biclogical process Remove 3l filters

ellular component
olecular function =

Results are sorted by relevance. To change the sort order, click on the column headers.

Wiew all results |

[sasactan | [ cronran | [ Perform an action with this page’s selected terms... [=]

==
rel | Accession , Term Ontology.
[ 0:0007067 : imitosis: [shew d=f] 3835 gene products| biological process
[l G0:0051337 : Zmitosis [show def D.3ene product= biological process
[[1 G0:0010458 : exit from imitosis: [show def] 338 gene preducts biological process
_\riew in treg_
[ 0:0007088 : regulation of mitosis, [show def] biological process
viewin tree
|_| FOMNNECCN AT o e e em =] ....:n- .-:._ ra N o e b b L i | mmm &7
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‘ A AmiGO: Term Details for GO:0007067 | +
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Term Information

Accession  50:0007067
Ontology

Biological Process
Synonyms __ n..o 0

Definition A cell cycle process comprising the steps by which the nucleus of a eukaryotic cell divides; the process involves condensation of chromosomal DNA into a highly compacted form.
Canonically, mitosis produces two daughter nuclei whose chromosome complement is identical to that of the mother cell.
Source: GOC:dph, GOC:ma, GOC:mah, ISBN:0198547684
Comment None
| | Subset

Generic GO slim

Community  add usage comments for this term on the GONUTS wiki.

m

Back to top

Term Neighborhood for mitosis (GO:0007067)

Filthr_I.i.n.eagﬂ_gﬂhe product counts

Data source Species
-
AP —| A fumigatus =
GD L4 . miger L4 ||
D | A oryzae

Ancestors and Children Inferred Tree View H Graph View ” Other Views ” Downloads H Mappings

Ancestors of mitosis (GO:0007067)

subject = relation # object = annotations *

mitosis part_of (inferred) biological_process (GO:0008150) 501703

mitosis B js_a (inferred) cellular component organization or biogenesis (G0O:0071840) B1308

mitosis B is_a (inferred) cellular component organization (GO:0016043) 54002

mitasis part_of (inferred) cellular process (GO:0009987) 287339

mitosis @ part_of (inferred) single-organism process (GO:0044699) 172947

mitosis B is_a (inferred) organelle organization (GO:0006996) 28739

mitosis @ part_of (inferred) single—organism cellular process (GO-0044763) 142265 il
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biological
process

f’"’#-——"‘\

cellular
component cellular single-organis
organization or process m process
biogenesis
K — k’_——""

cellular
component
organization

single-organis
m cellular
process

organelle
organization

cell cycle

fission

organelle

-ﬁi

A Is a > &
A Part of B
P AL S
A Regulates B
A Positively regulates B
A Negatively regulates B
A Occurs in B

npglgar
division

cell cycle
process

v

mitosis

QuickGD - http://www.ebi.ac.uk/QuickGOD

goslim_metagenomi
cs

goslim_candida
|

goslim_plant

goslim_pir

goslim_aspergillus
=

goslim_generic

goslim_yeast

goslim_pombe




Sequence Ontology

(http://www.sequenceontology.org/)

- Vocabulaire controlé pour |'annotation des
séquences et |'annotation des génomes

- proposer une représentation structurée des annotations

- vocabulaire pour la description des mutations



Sequence Ontology:
une ontologie pour décrire les sequences biologiques

) The Sequence Ontology - Index - Mogzilla Firefox - |EI|5|
Fichiet  Edition  Affichage  Historique  Margque-pages  OQukils 7
| m The Sequence Cntology - Index | =+ | =
'\‘t’)'} [a http: v, sequenceontology., orgf . C‘,‘l [-;:'_l - sequence ontology p] A |

ISl

Homi___Browser | Wiki GFF3 GVF Resources About Request ATerm Site Map

News

 March 2011 SOBA
wiorkshop presented at
GMOD Spring Training,

I Feb 11th 2011 The CWS
repository on
sourceforge is back
online after the hacking ;I
incident,

Welcome to the Sequence Ontology

This is the home page of the Sequence Ontology Project (S0, a joint effort by genome
annotation centres, and other groups using sequence annotation data, including: WaormBase,
FlyBase, the Mouse Genome Informatics group, and the Sanger Institute, We are a part of the
Gene Optology Project and the Open Biomedical Ontologies (QBO) . CQur aim is to develop an
ontology suitable for describing biological sequences. For questions, please send mail to the 50
developers mailing list
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I Iﬂ The MIS0 Sequence Ontology Browser | + =
\ (' J') | ’ Ij hktp: e, sequenceontology . org/browser fobaob.cai ,-._L -l ’,:’v sequence ankology ;:\] | * |

Home Browser Wiki GFF3 Resources About Request ATerm Site Map

Search for Terms: |immmun0g|0bu|in| Search | Select Release: | CURRENT RELEASE j
¥ zequence_attribute Welcome to MISO, the Sequence Ontology Browser
“seguence_collection I Search for a SO term by entering a SO term name or synonym in the query box
"sequenu:e_feature above;
"Sequence wariant I Explore the structure of 50 and browse for SO terms using the expandable, cascading

tree on the left;

E-Ohsolete Terms I Go to the detail page for a term where you can:

I Get details about a term, it's definition and relationships;

"Relationshi
F I See graphical views of a term’'s place in the ontology and link to it's neighbors;

I Export details about a term in a variety of formats;

I And access and contribute detailed docurmentation about a term and it's history by
linking through to the SO wiki




e systeme d’information
IMGT, the international ImMunoGeneTics
Information system®

http://www.imgt.org
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Immunoglobulin (IG) T cell receptor (TR) =

http://www.imgt.org

V-DOMAIN Contribution of the
V-J-REGION hight chain 2 V-DOMAINs

to the antigen binding site

Alpha \ Beta
- Delta
V-DOMAIN
V-D-J-REGION
Heavy chain

Membrane IgM T cell receptor

The Immunoglobulin FactsBook, 2001



Part of Human (Homo sapiens) IGH locus on chromosome 14 (14932.33)

) IMGT Repertoire (IG and TR) - Mozilla Firefox ;Iglil
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Synthese des immunoglobulines

Im
M
G Information
Tics system®
Chaines lourde Chaines légere npmaLorg
(IGH) (IGK/IGL)
"MoleculeType"” "ConfigurationType"
Vigene, Bigans Juene  Cugeie b o concept concept
| . L I 1 - 1 1 .
Genome - {EHEHEHHHEHEHE-- -EHEE-H-E-- OV SETFII
(undefined for C)
1 DNA rearrangements 1
V-D-J-gene C-gene V-J-gene C-gene
| O I 1 ] 1 I 1
s —HEH— - - —MH-——=<  9DNA rearranged
(undefined for C)
2 Transcription 2
L-V-D-J-C-sequence L-V-J-C-sequence
[ 1
Transcriptome s—{lllT— - s —{[lI— - mRNA rearranged
\I‘ranslation 3 (orin vitra:oDNA)
V-D-J-C-chain
Proteome

V-J-C-chain
| (Y I1G-Light-Chain protein

|G (or antibody)

rearranged
|G-Heavy-Chain



Particularités des séquences IG et TR

http://www.imgt.org

+ Elles sont nombreuses (2.10!2 IG par individu)
* Une forte similitude
+ De petites différences tres significatives

: N\écessi’ré de standardiser la homenclature des
genes



IMGT-ONTOLOGY

Pour standardiser, partager, réutiliser et représenter
les connaissances en immunogenétique

IMGT-ONTOLOGY repose sur 7 axiomes:

http://www.imgt.org

IDENTIFICATION OBTENTION

ORIENTATION
CLASSIFICATION

DESCRIPTION LOCALIZATION

NUMEROTATION



IMGT-ONTOLOGY

http://www.imgt.org

IMGT Scientific chart :
IMGT-ONTOLOGY en langage naturel pour les biologistes
http://imgt.cines.fr/textes/IMGTScientificChart/

En cours : edition en langage OWL
Version v1.0.0 sur le site BioPortal
(http://bioportal.bioontology.org/visualize/42685)



Relationships between Molecule EntityType
and the other IDENTIFICATION concepts

Genome

Transcriptome

Proteome

L —|

gDNA
mRNA

cDNA
protein

V-gene D-gene C-gene

V-gene C-gen
— n 1 —

1 DNA rearrangements 1

V-D-J-gene C-gene V-J-gene C-gene
r 11— 1

«—lHHE—

2 Transcription 2

L-V-D-J-C-sequence L-V-J-C-sequence

\;I’ranslation /

3

V-D-J-C-chain
I V-J-C-chain
IG-Light-Chain

IG (or antibody)

IG-Heavy-Chain

conventional

variable
MoleculeType GeneType | giversity
A joining
is_ defined_by constant
defines | | is_defined_by

defines
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Molecule_EntityType

functional

ORF FunctionalityType

pseudogene
productive
unproductive

%&)r ha\

ConfigurationType

StructureType

is_defined_by

regular
chimeric

humanized

http://www.imgt.org

undefined
germline

rearranged

partially-rearranged



Relationships between the L-V-D-J-C-sequence concepts and
the

gDNA
mRNA
cDNA
protein

other IDENTIFICATION concepts
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WELCOME !
to the IMGT Home page

THE INTERNATIONAL
IMMUNOGENETIC S
INFORMATION SYSTEM®
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system™®

m

http:/fwww.imgt.org

IMGT®, the international ImMunoGeneTics information system® http:/iwww.imagt.org, is the global reference in immunogenetics and immunoinformatics, created in 1989 by Marie-Paule Lefranc (Université Montpellier 2 and CHES).
IMGT® is a high-quality integrated knowledge resource specialized in the immunoglobulins {IG) or antibodies, T cell receptors (TR), major histocompatibility (MH) of human and other vertebrate species, and in the immunoglobulin
superfamily (1gSF), MH superfamily (MhSF) and related proteins of the immune system (RPI) of vertebrates and invertebrates. IMGT® provides a common access to sequence, genome and structure Immunogenetics data, based on the
concepts of IMGT-ONTOLOGY and on the IMGT Scientific chart rules. IMGT® works in close collaboration with EBI (Europe), DDBJ (Japan) and NCBI (USA). IMGT® consists of sequence databases, database, siructure
database, and monoclonal antibodies database, Web resources and interactive tools.

IMGT founder and director: Marie-Paule Lefranc (Marie-Paule Lefranc@igh.cnrs fr), Université Montpellier 2, CMRS, LIGM, IGH, SFR, Montpellier (France)

IMGT® Site Map

Information on IMGT®, IMGT creations and updates, IMGT references, FAQ, Citing IMGT, Acknowledgments and Funding support
IMGT Livre d'or

The 2010 IMGT® Customer Satisfaction Survey

The Quality Management System of IMGT® Montpellier France has been approved by Lloyd's Register Quality Assurance France SAS to the following Quality Management System Standard: S0 90012008

IMGT Web resources

IMGT databases

IMGT/LIGM-DE (doc) LIGM, Montpellier, France

Mucleotide sequences of IG and TR from 335 species (170 685 entries)
TG T DE A, BrG, nostea Aoy

Sequences of the human MH (HLA)

IMGT/PRIMER-DB (doc) LIGM, Montpellier, France

Oligonucleotides (primers) of IG and TR from 11 species (1 864 entries)

IMGT/CLL-DBE (bylaws) LIGM, Montpellier, France

|G seguences from CLL, an initiative of the IMGT/CLL-DB group

IMGT/GEME-DB (doc) LIGM, Montpellier France
International nomenclature for IG and TR genes from human, mouse, rat and rabbit (3 077 genes, 4 669 alleles)

IMGT/3Dstructure-DB and IMGT/2Dstructure-DB (doc) LIGM, Montpellier, France
¢ 3D structures (IMGT Colliers de Perles) of IG antibodies, TR, MH and RPI (2 802 entries)
i Source: PDB, INN, Kabat

LL ™ X

IMGT Repertoire {(IG and TR, MH and RFI)
IMGT Scientific chart (Sequence description, Numbering, Nomenclature, Representation rules)

IMGT Index (FactsBook)

IMGT Bloc-notes (Interesting links, PubMed, Meeting announcements, Postdoctoral positions and jobs,
Messages, Search engines.)

IMGT Education (IMGT Lexique, Aide-mémoire, Tutorials, Questions and answers, Enseignements...)
IMGT Posters and diaporama

The IMGT Medical page

+« The IMGT Veterinary page

The IMGT Biotechnology page

The IMGT Immunoinformatics page

Zotero




Les objectifs de IMGT/LIGM-DB

http://www.imgt.org

o Contenir toutes les sequences IG et TR des bases
EMBL/GenBank/DDBJ

+

 EXxpertiser les séquences en fonction des connaissances en
Immunogenétique

e Sulvi et intégration des nouvelles connaissances
dans le systeme d'information IMGT®



A I'arrivée dans IMGT®

3 IMGT/LIGM-DB - Mozilla Firefox
File Edit View History Bookmarks Tools Help

EMBL FLAT-FILE

ID ARBRO3051069; 5W 1; linear; gencomic DMNA; WES5; ROD; (16176 EBEF.

XX
s AABRRO30510469; AARRO3000000;

XX

DT 13-A0E-2003 (Bel. 74, Created)

DT 13-A05-2003 [{Bel. 74, Last updated, Versiocn 1)

DE Eettus norvegicus chromosocme & clone CH230-392J&6; CH230-207C13;

LE CH230-36113; CH230-68&E3; CH230-83C24; CH230-408M5; CHZ230-30H12;

LE CH230-110020; CH230-321B4; CH230-53D21; CH230-23256; CH230-170&13;

LE CH230-375C4; CH230-331M14; CHZ230-186012; CHZ230-49ES; CHZ230-&62J1;

DE CH230-447z6 strain BH/SsHH=sAMOW BHORO3303698, whole genome shotgun
DE Sequence.

XX

EW WES.

XX

05 Eattus norvegicus (Horway rat)
i Eukarvotar; Metazoar Chordatar Craniata; Vertebrata; Euteleocstomi; Memmaliar
i Eutheria; Euarchontoglires; Glires; Rodentia; Sciurcgnethi; Murcidea;
i Muridas; Murinae; Battus.

Done

L




Apres expertise dans IMGT® o

£ IMGT/LIGM-DB - Mozilla Firefox Thice,
File Edit View History Bookmarks Tools Help ttp:ifusaw Imat.org

IMGT FLAT-FILE -

Information
system®

ID ARRRO3INS1069 TMGT/LIGM annotation : by annotators: genomic DMA; BRODr 16817& BP. oo
XX

E BRBRO305106%9; ALBRO3000000;
¥

OT 17-0CT-2006 (Rel. 2006843-2, arrived in LIGM-LDBE )

OT 17-J0L-2007 (Bel. 200729-2, Last updated, Version 3)
W

DE Battus norvegicus chromosome & clone CH230-392J&6; CH230-207C13;

CE CH230-361I3; CH230-68G3; CH230-83C24; CH230-408M5; CH230-30H12;

CE CH230-110020; CH230-321B4; CH230-83D21; CH230-232G6&; CH230-170R13;
CE CH230-373C4; CHZ230-331M14; CHZ30-186012; CHZ30-49EZ; CHZ30-62J1;
LE CH230-447G6 strain BHN/SsMNH=sdMCW BNORO3I303698, whole genome shotgun
DE sequence, »

DE genomic DHA; germline configuraticon; Ig-Heawvy:; regular; group IGHV.

:,:E . - .

EW gntigen receptor; immunocglckulin superfamily; IG; IG-Heawy; wvariable; |dent|flcat|0n
KW paeudogene; IMGT reference sequence; immunoglobuling gDNA; germline; de Ia Séquence
EW V-gene.

S

05 Battus norvegicus [(Horway rat)

C cellular organisms; Eukarvota; Fungi/Metazoa group: Metazoa; Eumetazoar
C Bilateria; Coelomata; Deuterocstomia; Chordate; Craniata; Vertebrata;
C Fnathostomata; Teleostomi; Eutelecstomi; Sarcopterygiir Tetrapoda)
i Emnicta; Mammalis; Theria; Eutheria; Euarchontoglires; Glires:
C Bodentia; Sciurcgnathi; Murcidea; Muridae; Murinae; BEattus.
B

Done

K




Result: the formalization of the relationships between concepts of
IDENTIFICATION allows to represent the rules of the dependency between
keywords used in IMGT® databases

-gene IMGT/LIGM'DB flatflle

W h-Jgene
| AD -G -sequEnce )I()I:z X07448 IMGT/LIGM annotation : by annotators; genomic DNA; HUM; 618 BP.
W Al-C chain AC X07448;
XX
/ DT  15-MAY-1995 (Rel. 2, arrived in LIGM-DB )
e DT 20-0CT-2008 (Rel. 200843-1, Last updated, Version 10)
‘Maolecule_ErntityType XX
‘diversity DE Human V35 gene for lg heavy chain ;
DE genomic DNA; germline configuration; lg-Heavy; regular; functionality
joining DE functional; group IGHV; subgroup HV1.

EntityTvype XX
“constant KW antigen receptor; Immunoglobulin superfamily (1gSF);
ﬁf KW immunoglobulin (1G); 1G-Heavy: [Variable, ‘MGT reference sequence; gDNA;
‘Genelype = L

i
“conventional KW uncti onal] V-gene.
XX

10 EMTIFICATICHN 0S Homo sapiens (r_1uman) )
OC cellular organisms; Eukaryota; Fungi/Metazoa group; Metazoa; Eumetazoa;

‘gertline OC Bilateria; Coelomata; Deuterostomia; Chordata; Craniata; Vertebrata;
e pattislly_rearranged oc Gnthostomata; Teleostorpi; Eutelec_:stomi; Sarcoptel_rygii; T(_etrapoda;
C onfigu ration Type ﬂ ocC Amnlota;_Mémma!lgi Theria; Euther!az Euar(_:hor_1togllresi Primates;
‘rearranged OC Haplorrhini; Simiiformes; Catarrhini; Hominoidea; Hominidae;
h‘“ﬂ______h oc Homo/Pan/Gorilla group; Homo.
‘undefined XX
DA,
PR e RN [1]
nucleic_acid e DM, RP 1-618
e s RX  PUBMED; 2841108.
. ; ; ‘mRMA RA  Matsuda F., Lee K.H., Nakai S., Sato T., Kodaira M., Zong S.Q., Ohno H.,
. e Mol ecule Type = Cprotein A )
Fundtionalit T ype RA Fukuhara S., Honjo T.;
RT "Dispersed localization of D segments in the human immunoglobulin
RT  heavy-chain locus";
“functional RL EMBO J. 7(4):1047-1051(1988).
—_— XX
‘“alecule_FunctionalityType —=— "ORF
gy =
\ﬂ\ paeudogens
‘produdhive

‘unproductive



IMGT-ONTOLOGY

Pour standardiser, partager, réutiliser et représenter
les connaissances en immunogenétique

IMGT-ONTOLOGY repose sur 7 axiomes:

http://www.imgt.org

IDENTIFICATION OBTENTION

ORIENTATION

CLASSIFICATION

DESCRIPTION LOCALIZATION

NUMEROTATION



2 — Concepts de classification d'IMGT-ONTOLOGY

Group: A group is a set of genes which share the same 'gene type' and
participate potentially to the synthesis of a polypeptide of the same 'chain type'.
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2 — Concepts de classification d'IMGT-ONTOLOGY
Subgroup:

A subgroup is a set of IG or TR genes (C-GENE, V-GENE, D-GENE , J-GENE)

which belong to the same group, in a given species, and which share at least
75% identity at the nucleotide level (in the germline configuration for V, D, and J).

¥ IMGT Repertoire {IG and TR} - Mozilla Firefox =1O] x|
Fichier  Edition  Affichage Historique  Marque-pages  Qutils 7
| D= 1MGT Repertoire (16 and TR} x | -‘l subgroup - Recherche Google x | + | ~
. (— J [ D= htkp: . imat, orgf MG Trepertoire/Proteins/proteinDisplays, php?species=humanalatin=Homo sapiens&group=IaLY - C'] [-" = imgk y. ] ﬁ
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=
FR1-IMGT CDR1-IMGT FRZ-IMGT CDRZ-INGT FR3-IMGT CDR3-INGT
(1-28) (27-38) (39-558) (56-65) (66-104) (105-117)
Species Gene Allele Acchurm  Dornain label Functionality F ;] EC C [ c'ee cr o E F Fix
[1-15) [16-26) [z7-38) [39-46) [47-55) (56-65) (B6-74) [75-84) (B5-96) [97-104) [(105-117)
—_— = = = = =
1 10 15 1a 23 28 3941 46 47 55 56 65 65 74 75 G4 85 &9 95 37 104 105 11112 117
lounnnnn | Sl 1.1 lodoawal loeuannn [ Il [ Iodeealennnns [ (I Il
Aomsap 1GLVT-36 IGLVT-3670T Lidkas V-LAMBDA F USVLTUFFS  VEEAY HUEVTISCEEE VWY TULE GEAPELLLY YD 00000 DULLPSGYE. D EFEGak. 5k TEASLALS LIS EDEADYYC ARNDDELHG.
Homsap 1GLW-40 G -40+01 MA4116 W-LAMBDA F QSVLTOPPS. V3GAP GORVTISCTGS VHWYQQLP GTAPELLIY GMN....... 5 NEPSGVP.D RFSGSK..5G TSASLATITGLOA EDEADYYC QS¥DAESLAG. ..
Homaap 1GLW1-41 1GLWT-41701 mg4118 -LAMBDA ORF QBVLTOPPS. V3ALP GQEVTISCEGS VEWYQQLP GTAPELLIY EN....... N FRPSGIP.D RFSGIK. .56 TSATLGITGLWE EDEADYYC LAWDTSFPRA...
Homsap 1GLV1-44 1GLW-44*01 ZT3654 W-LAMBDA F OSVLTOPPS. A3GTP GORVTISCIGS VNWYQQLP GTAPKELLIY 3N....... N QRPSGVP.D RFSG3K..3G T3SASLATIGLOS EDEADYYC AANDDILNG. ..
Homaap 1GLW1-47 1GLWT-47701 L7366 W-LAMBDA F QBVLTOPPS.ASGTP GORVTISCEGS VYWYQQLP GTAPELLIY FN....... N QRPSGVP.D RFSGIK. .56 TSASLAISGLRS EDEADYYC AAWDDILSG...
Homsap 1GLW1-50 1GLW-80%01 mE4112 W-LAMBDA ORF OSVLTOPPS. V3GAP GORVTISCTGS VHWYQQLP GTAPKELLIY GN....... 5 NRPSGVP.D QFSG3K. .36 T3ASLATITGLOS EDEADYYC KAWDNILNA. ..
Homaap 1GLY1-51 1GLY1-51701 ZT366T  V-LAMBDA F QBVLTOPPS. V3ALP GQEVTISCEGS VEWYQQLP GTAPELLIY DHN....... N ERPSGIP.D RFSGSK..5G TSATLGITGLOT GDEADYYC GTWDESLSA...
L] e ) ) i e JuEE] CCANTE LA, F USVLIUPRS. VoRoF GUACILFCIGT TOWCI HE GELPRLILT D¥eennes T HUFSGAP. 5 LFobok. - o NIASLIIoGLUL EDEADT I Dot AGS THE - ..
Homasap |GLV2-5 IGLY2-5%01 Z73641  V-LAMBDA P QBALIQPPS.¥WIGSP GQSVIISCTGT VEWYQQHP GTVPEPHMIY NV....... N TOPSGVP.D RFSGIK..5G NTASMTISGLOQA EDEADY®C CEYTEILT ...
Homsap |GLV2-8 IGLW2-8%01 HAT462  W-LAMBDA F QSALTOPPS. ASGEP GQSVIISCTGT VSWYQQHP GEAPKLMIY EV....... 5 KRPSGVP.D RFSGIK. .36 NTASLTVIGLQA EDEADYYC S3VAGINNF. ..
Homasap 1GLY2-11 1GLY2-11*01 ZTIEST  W-LAMBDA F QSALTOQPRES. VEGEP GOSVTISCTGT VSWYQQHP GEAPELMIY DV....... 5 ERPSGVP.D RFSGSK..S3C NTASLTISGLOA EDEADYYC CEYAGEYTF...
Homsap 1GLY2-14 1GLW2-14*01 ZT3664  W-LAMBDA F QSALTOPAS . WIGEP GQSITISCTGT VSWYQQHP GEAPKLMIY EV....... 5 NRPSGVI.N RFSGIK. .36 NTASLTISGLQA EDEADYYC S3VTS35TL...
Homsap 1GLV2-18 1GLW2-18%01 ZT3642  W-LAMBDA F QSALTOPPS.VEGEP GOUSVTISCTGT VSWYQQPP GTAPELMIY EV....... 3 NRPSGVP.D RFSGSK..S3C NTASLTISGLOA EDEADYYC SLYTEE5TF... h u m an I G LV2
Homsap 1GLW2-23 IGLW2-23%01 H14616 V-LAMBDA F QSALTOPAS . WIGSP GQSITISCTGT VSWYQQHP GEAPKLMIY EG....... 5 KRPSGVS.N RFSGIK..5G NTASLTISGLQA EDEADYYC CIVAGISTL...
Homsap 1GLW2-33 1GLW2-33%01 ZT3643  W-LAMBDA ORF QSALTOPPF.VEGAP GOSVTISCTGT VFU¥QFRL STTSRLLIY NV....... N TRPSGIS.D LFSGSK..S5C NMASLTISGLES EVEANYHC SLYSS5YTF...
Homsan 1GLW2-34 1GLW2- 34401 Dayo1a W-LAmMBDA F QSVLTQPRS. VIRSP GQ*WVIIFCTGT VSWCQ*HP GEAPKLMIY DV....... 4 NWPSGAP.G CFSGIK..5G NTASLTISGLQA EDEADYYC S3VAGIYNF...
Homsap  1GLV3-1 1GLW3-1+01 HATBIE  W-LAMBDA F SYELTOPPS.VIVSF GOTASITCSGD ACUYQOEP GOSPWLVIY OD....... 5 ERPSGIF.E RFSGSN. .56 NTATLTISGTOA MDEADYYC QAWDISITA. ...
Homsap 1GLV3-9 IGLW3-9%01 HAT473  V-LAMBDA F SYELTQPLS. VIVAL GQTARITCGGH VHWYQQEP GQAPVLVIY RFD....... % NRPSGIP.E RFSGIN..5G NTATLTISRAQA GDEADYYC QVWDSSTA....
Homsap 1GLW3-10 1GLW3-10%01 HA7464  WV-LAMBDA F SYELTOQPPS.VIVSP GOTARITCSGD ATWYQQES GOAPVLVIY ED....... 5 ERPSGIP.E RFSGSS. .56 TMATLTISGAQV EDEADYYC YTATDEIGNH. ..
Homaap 1GLW3-12 IGLW3-12%01 ZT3658 -LAMBDA F SYELTQPHS. VIVAT AQMARITCGGHN VHWYQQEP GQDPVLVIY 5D....... % NRPSGIP.E RFSG3N..PG NTITLTISRIEA GDEADYYC QVWDEISDH...
Homsap 1GLW3-13 1GLW3-13*01 HAT463  WV-LAMBDA P SYELTOPPA.VIVSP GOTARISCSGD ADWYPOEP GOAPVLVIY ED....... G ERFPSGIF.E RFSGST. .56 NTTALTISEVLT EGGADYYC FIGD*NN.....
Homaap 1GLY3I-16 IGLW3-16%01 H#AT7471  WV-LAMBDA F SYELTQPPS.VIVSL GQMARITCIGE AYTWYQQEP GQFPVLVIY FD....... % ERPSGIP.E RFSG35..5G TIVILTISGVQA EDEADYYC LIADSIGTY
Homsap 1GLW3-19 1GLW3-19*01 #aE178  W-LAMBDA F SSELTODPA. W3VAL GOTVRITCOQGD ASWYQQKEP GOAPVLVIY GE....... N NRPSGIP.D RFSG35..5G NTASLTITGAQA EDEADYYC N3RDSSGNH
Homaap 1GLW3-21 IGLW3-21%01 HT1966 V-LAMBDA F SYVLTQPPS.VIVAP GETARITCGGHN VHWYQQEP GQAPVLVIY ¥D....... % DREPSGIP.E RFSGSN..5G NTATLTISEVEA GDEADYYC QVWDEISDH
Homsap 1GLW3-22 1GLW3-22+01 ZT3666 W-LAMBDA F SYELTOALPS. W3VSP GOTARITCSGD ADWYQQKEP GOAPELVIY ED....... 5 ERYPGIP.E RFSG5T..5G NTTTLTISEVLT EDEADYYC LSGDEDM.....
Homaap 1GLW3-25 IGLW3-25%01 HA7474  LAMBDA F SYELMOQPPS.¥3VSP GQTARITCEGD AYWYQQEP GQAPVLVIY FD....... % ERPSGIP.E RFSGIS..56 TIVILTISGVQA EDEADYYC QIADSSGTY
Homsap 1GLW3-27 1GLW3-27+01 DEE994 W-LAMBDA F SYELTOPSS. V3VSP GOTARITCSGD ARWFQQEP GOAPVLVIY FD....... 5 ERPSGIP.E RFSG35..5G TTVTLTISGAQV EDEADYYC TSAADNM. ....
Homaap 1GLY3-3 IGLW3-31701 HOT469  V-LAMBDA P SEELSQEPL. VEVAL GFTARITCQGD VNWYEQEP SQAPGLVI® LN....... 5 VQSSGIP.K EFSGI5..506 NMATLTITGIQV EDEADYYC Q3WDSSETH
Homsa;p |GLW3-32 |G 3-33*01 FT3645 WLAMBDA OFRF SEGPTOVPA. V3VAL GOMARITCOGD EHWYQQKP GOAPVLVIY DE....... 5 DRPSREIP.E RFSG3K..3G NTTTLTITGAQA EDEADYYY QLIDNHA. ....
Homsap 1GLWa-3  IGLwa 3701  AbI828  W-LAMBDA  F LPVLTUPFS.ABALL GASIKLICTLS TEWY QURP GRSPUYIME VKSD...G5H SKGDGLP.D RFMGSS. .56 ADRYLTFSNLUS DDEAEYHC GESHIIDGUVG.
Homsap 1GLV4-60 1GLWA-E0%01 ZTI66T  W-LAMBDA F OPVLTOS35. A3ASL GESVELTCTLS TAWHQQQP GEAPREYLME LEGS...G3Y NEGIGVP.D RF3GS3. .56 ADRYLTISNLOL EDEADYYC ETWDENT..... h u m an I G LV4
Homaap 1GLV4-69 |G A-E9701 Z73648 V-LAMBDA F QLVLTOSPS. ASASL GASVELTCTLS IAWHQQQP EEGPEYLME LHNSD...GSH SEGDGIP.D RFSGEE. .56 AERYLTISSLOS EDEADYYC QTWGTGL.....
Homsap 1GLVe-37  TGLwaarul 2rabrd W LAMBDA F TEWLTUEES. S9ASF BFSARLTCTLE . T, oS, BFInS T e Mu e’ .
Homaap 1GLYS-39 IGLYS-39701 Z73IBEE  V-LAMBDA F QPVLTOPTS. LEASP GASARFICTLE I¥WYQQEP GILPEYLLE YESD...3DE QQGSGVP.S RFSGSEDAST NAGLLLISGLOS EDEADYYC ATWYSETS.... |
Homsap |1GLWE-45 1GLWE-45%01 ZT3670  W-LAMBDA F QAVLTOPALS. LIASP GASASLTCTLR ITWYQQEP GEPPQYLLE YESD...3DE QQGIGVP.S RFIGSKDASA NAGILLISGLQOS EDEADYYC MIWHSSAZ. ...
Homasap 1GLYS-48 1GLYS-48+01 Z73649 W-LAMBDA QORF QPVLTOPTS. LSASP GASARLTCTLER IFWYQQEP ESPPRYLLE ¥Y3D...35K HQGIGVP.3 RFIGIFDASS NAGILVISGLQS EDEADYYC MIWHSSAS....
Homsap |1GLWS-52 IGLWE-52%01 ZT3669  W-LAMBDA F QPVLTOP3S.HIASS GASVRLTCHMLE IRWYQQEF GNPPRYLLY YHSD...S3NE GQGIGVP.S RFIGSNDASA NAGILRISGLQP EDEADYYC GTWHSNIET... -
Homsap |GLVE-5T7 1GLWE-57*01 ZT3673  W-LAMBDA F NFMLTOPHS.VSESP GETVTISCTRS VOU¥QORP GESPTTVIY ED....... N OQRPSGVP.D RFSGSIDSSS NSASLTISGLET EDEADYYC QSYDEEN.....
Homsap 1GLWT-43 IGLWT-43%01 H14614 W-LAMBDA F QTVVTQEPS. LTVSP GGTVWILTCASS PNWFQQEFP GQAPRALIY 5T....... 5 NEHSWTP.& RFSG3L..LG GEAALTLIGVQP EDEAEYYC LLYYGGLO
Homsap 1GLVT-46 1GLWT-46*01 ZT3674  W-LAMBDA F QAVVTOQEPS. LTVEP GGTVTLTCGES PYUFQQEP GOAPRTLIY DT....... 5 NEHSWTP.A RFSGSL..LG GEAALTLZGAQP EDEAEYYC LLAVIGAR
Homsap 1GLWE-61 IGLWE-61%01 ZT3650 W-LAMBDA F QTVVTQEPS. F3VSP GGTVILTCGLS PEWYQQTP GQAPRTLIY 5T....... N TRSSGVP.D RFSG3I..LG NEAALTITGAQA DDESDYYC WLYMGIGI....
Homsap 1GLWE-49 1GLWE-45*01 FT3675  W-LAMBDA F OPVLTOPPS. ASASL GASVTLTCTLS VDWYQORF GEGPRFVME VWGTG..GIVGE SEGDGIP.D RFAVLG. .36 LNEYLTIENIOE EDESDYHC GADHGIGINEV.
Homsge 1GLW0-54  1GLW0-54%01  ZT3676  W-LAMBDA F QAGLTQPPS. VIKGL RQTATLTCTGH AAWLOQHQ GHPPELLSY RN....... N NRPSGIZ.E RLSASE..5G NTASLTITGLQP EDEADYYC SAUDSILSA. ..
Homsap 1GLV1-55  1GLW1-55*01 DBGE996 W-LAMBDA ORF RPVLTOPPS. LIASE GATARLPCTLS MFUTQQEF GISPRLFLY HYSD...SDE QLGPGVP.S REVIGHREETSS NTAFLLISGLOP EDEADYYC OQVYESSAN....
(=
n? 4




Concepts of CLASSIFICATION: G£
IMGT® gene nomenclature r—

T‘ICS- syslem®

http://www.imgt.org

Human IGL locus (22911.2)

IGL Locus

is ordered in

. CCLUSTER Telameric
th o 1234567

p— 1 050 kb
gof O o .Cl H FH-'I;‘Ihancar
H%ﬁl»

3.6
2-5
3-4

= 3-7




IMGT-ONTOLOGY

Pour standardiser, partager, réutiliser et représenter

http://www.imgt.org

les connaissances en immunogénétique
IMGT-ONTOLOGY repose sur 7 axiomes:

IDENTIFICATION

CLASSIFICATION

DESCRIPTION

NUMEROTATION

OBTENTION

ORIENTATION

LOCALIZATION



3- Concepts de description: décrire les motifs constitutifs

>X62106.0]HSVI2|Homo sapiens VI-2 gene for immunoglobulin heavy chain

tgagagctcc gttcctcacc at@gaciktgga cctggaggat cctcttcttg gtggcagcag 60
ccaca@gtga gaggctccct agtcccagtg atgagaaaga gattgagtcc agtccaggga 120
gatctcatcc acttctgtgt tctctccaca ggagcccact cccaggtgca gctggtgcag 180
tctggggctg aggtgaagaa gcctggggcc tcagtgaagg tctcctgcaa ggcttctgga 240
tacaccttca ccggctacta tatgcactgg gtgcgacagg cccctggaca agggcttgag 300
tggatgggat ggatcaaccc taacagtggt ggcacaaact atgcacagaa gtttcagggc 360
agggtcacca tgaccaggga cacgtccatc agcacagcct acatggagct gagcaggctg 420
agatctgacg acacggccgt gtattactgt[gCgagagaca ca tgaaa acccacatcc
LsEls[s[esl esRjC agaaacccaa gggaggaggc ag
V-GENE
L-PART1 L-PART?2 V-REGION V-RS
5'UTR V-INTRON 3'UTR
g . <= o
V-HEPTAMER
INIT-COPON " 5 5n0R ACCEPTOR 1St'22YS 2”?’(3{5 V-SPACER
-SPLICE -SPLICE V-NONAMER



3- Concepts de description: les relations

Y .

http://www.imgt.org

V-GENE
| L-PART1 V-EXON |
1 I I
5'UTR | FR1-IMGT .lF.RZ-IMGT l FR3-IMGT % 3 'UTR
C W C
|
DONOR-SPLICE V-REGION
Label 1 Label 2 Label relations
V-GENE V-EXON '| | 1 Includes/included_in
r Adjacent _at_its_5 prime_to/
FR3-IMGT CDRS3-IMGT I Adjacent _at_its_3 prime_to
r . Overlaps_in_5 prime/
L-PART1 DONOR-SPLICE . . Overlape i3 prime
Includes_with_same 5_prime/
V-REGION FR1-IMGT ' ! ! included_with_same_5 prime_in
V-REGION CDR3-IMGT [ 1 ] Includes_with_same 3_prime/

included_with_same_3_prime_in



Protege
(http://protege.stanford.edu/)

Protége est un logiciel gratuit (JAVA), plate-forme open-source
qgui fournit une une suite d'outils pour construire des bases de
connaissance et des ontologies.

Protégé inclut de nombreux plugins pour la manipulation et la
representation d'ontologies dans differents formats.

L’editeur Protége-OWL permet aux utilisateurs de construire
des ontologies pour le Web sémantiqgue en OWL.



Application: formalisation dans Protége des labels qui composent
Le V-GENE et de leur relations
(Source d’information: les informations de I’article de Biochimie)

1- faire I'inventaire des termes (qui correspondent a autant de concepts)
2- les classer dans 2 catégories: codants ou non codants

3- créer 'arborescence des concepts

4- les visualiser avec OntoGraf

Relation Reciprocal relation (inverse)
"adjacent_at_its_5 prime_to" "adjacent_at_its_3_prime_to"
"included_with_same_5 prime_in", | "includes_with_same 5 prime",
"included_with_same_3 prime_in", | "includes_with_same_3_prime",
"overlap_at_its_5 prime_with" "overlap_at_its_3_prime_with"
"included_in" “includes”

5- créer les relations (et leurs caracteéristiques)
o6- définir les restrictions sur les relations
7- faire les tests de consistance
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