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Systeme d’information

Ensemble des moyens

néecessaires au traitement et a I'exploitation des
informations dans le cadre d’objectifs définis



IMGT®, the international ImMunoGeneTics information system®
(http://lwww.imgt.org)

IMGT® est spécialisé dans les séquences, structures et données genétiques
des immunoglobulines (IG), des récepteurs T (TR), du complexe majeur
d'histocompatibilité (MHC) des vertébres, des protéines des superfamilles IgSF

et MhcSF, et des protéines apparentées du systeme immunitaire.
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IMGT®, the international ImMunoGeneTics information system® http:iwww.imgt.org, is the global reference in immunogenetics and immunecinformatics, created in 1989 by Marie-Paule Lefranc (Université Montpellier 2 and
CHNRS). 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 (IgSF), 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 EEI (Europe), DDBJ (Japan) and NCBI (USA). IMGT® consists of sequence
databases, datab ‘ database, Web resources and intaractiva tools

IMGT founder and direct)r: Marie-Paule Lefranc (Marie- 'aule.Lefranc@igh.cnrs.fr), Université Montpel er 2, CNRS, LIGK, 1GH, SFR, Montpellier (| rance)

IMGT® Site Map

Information on IMGTE, 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® Maontpellier France has been approved by Lloyd's Register Quality Assurance France SAS to the following Quality Management Svstem Standard: |0 9001:2008

IMGT databases IMGT Web resources

u- IMGT/LIGM-DB (doc) LIGM, Montpellier, France beta version IMGT Repertoire (1G and TR, MH and RPI)

 IMGTILIGM-DB (doc) LIGM, Montpellier, France IMGT Scientific chart (Sequence description, Mumbering, Nomenclature, Representation rules)
Nucleotide sequences of IG and TR from 341 species (173 206 entries)
IMGT/MH-DB ANRI, BPRC, hosted at EBI

Sequences ofthe human MH (HLA)

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

! Oligonucleotides (primers) of IG and TR from 11 species (1 864 entries)
IMGT/CLL-DB (bylaws) LIGK, Montpellier, France

IG sequences from CLL, an initiative of the IMGT/CLL-DB group

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 52




Systeme informatique (Sl)

Partie automatisee d’'un systeme d’information.
Le systeme informatique regroupe :

* Le materiel physique et cablage (PC, réseau,....)

e Le réseau (adresse IP, noms, ...)

* Le(s) systeme(s) d’exploitation (Windows, Linux, ...)
e Sauvegardes

e Les applications :
bases de donnees,
logiciels de développement,
Interfaces d’exploitation, ...



IMGT®, the international ImMunoGeneTics

information system® http://www.imgt.org
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A unique integrated
knowledge resource for :

¢ IG
e TR
e MH
¢ |G superfamily (IgSF)

e MH superfamily (MhSF)

e related proteins of the immune
system (RPI)
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7 Databases
15 online tools

Based on IMGT-ONTOLOGY, the first
ontology for immunogenetics, and
on the IMGT Scientific chart rules
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IMGT databases IMGT Web resources

IMGTILIGM-DB (doc) LIGM, Montpellier, France

Mucleotide sequences of IG and TR from 315 species (166 287 entries)
IMGT/IMH-DB ANRI, BFRC, hosted at EBI

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)
IMGTICLL-DB (bylaws) LIGM, Montpellier, France

IG sequences from CLL, an initiative of the IMGT/ICLL-DE group

IMGTIGENE-DBE (doc) LIGM, Maontpellier, France
International nomenclature for IG and TR genes from human, mouse, rat and rabbit (2 941 genes, 4 307
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 (2 686 entries)
Source: PDB, INN, Kabat

IMGT/ImAb-DB (doc) LIGM, Montpellier, France
Monoclonal antibodies (1G, mAb) and fusion proteins for immune applications (FPIA) (431 entries)

IMGT tools

IMGTN-QUEST (doc) (sequence alignment software for 1G and TR)
IMGT/HighV-QUEST (doc) (NGES High-Throughput analysis of IG and TR)
IMGTiJunctionAnalysis (doc) (for human and mouse IG and TR)

¢ IMGT/Allele-Align

¢ IMGT/PhyloGene (doc)

IMGT/IDomainDisplay (doc) (Amino acid sequences)

IMGTILocusView, IMGT/GeneView, IMGT/Gene Search, IMGT/Clone Search (doc) (for human IGK, IGL, IGH,
TRATRD, TRB, TRG, mouse TRATRD and human MH)

IMGTiGenelnfo (doc) (TIMC and ICH, Grenoble; LIGM, Montpellier)

IMGTIGeneFrequency (doc)

IMGT/IDomainGapAlign (doc)
IMGTICollier-de-Perles (doc)
IMGT/Domain Superimpose
¢ IMGT/StructuralQuery (doc)

IMGT Repertoire (IG and TR, MH and RPI)
IMGT Scientific chart (Sequence description, Mumbering, 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

IMGT other accesses

« IMGT Other accesses (ARSA SRS, MRS)

« Compare your sequence against IMGT (BLAST, FASTA)
¢ IMGTILIGM-DB Sequence submission

¢ IMGT downloads

IMGT Latest news &

CAUTION! IMGT ¢ website will be of-line on October 3rd, 2012 from 07:00pm to 07:30pm (GMT+2:00)
(Fri, 21 Sep 2012 08:33:22 +0000)

Mew version of IMGTN-QIUEST (programme version: 3.2.29) (Mon, 17 Sep 2012 8:30:00 +0200)

Mew version and release of IMGTN-QUEST (programme version: 3.2.28, reference directory release:
201237-3) (Wed, 12 Sep 2012 17:30:00 +0200)

Mew version and release of IMGT/JunctionAnalysis (programme version: 2.1.1, reference directory
release: 201237-3) (Wed, 12 Sep 2012 17:30:00 +0200)




Une application informatique distribuée

utilise plusieurs machines

L'architecture d’'une application distribuee est donnée patr:

— la description des utilisées,

— les de ces machines pour I'application:
 fonction des données
 fonction des données

e fonction utilisateur
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IMGT databases

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

Mucleotide sequences of IG and TR from 315 species (166 287 entries)
P TG TDE A B, neseg areny

Sequences of the human MH {(HLA)

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

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

IMGTICLL-DB (bylaws) LIGM, Maontpellier, France

1G sequences fram CLL, an initiative of the IMGT/CLL-DEB group

IMGT/GENE-DB (doc) LIGM, Montpellier, France
International nomenclature for IG and TR genes from human, mouse, rat and rabbit (2 941 genes, 4 307
alleles)

IMGT/3Dstructure-DB and IMGT/2Dstructure-DB (doc) LIGM, Montpellier, France
3D structures (IMGT Colliers de Perles) of |G antibodies, TR, MH and RPI (2 686 entries)
Source: PDB, INM, Kabat

IMGT/mAD-DB (doc) LIGM, Montpellier, France
Monaclonal antibodies (I3, maAb) and fusion proteins for immune applications (FPIA) (431 entries)

IMGT tools

IMGTV-QUEST (doc) (sequence alignment software for IG and TR)
IMGT/HighV-QUEST (doc) (NGS High-Throughput analysis of IG and TR)
IMGT/JunctionAnalysis (doc) (for human and mouse 1G and TR)

¢ IMGT/Allele-Align

¢ IMGT/PhyloGene (doc)

IMGT/DomainDisplay (doc) (Amino acid sequences)

IMGT/LocusView, IMGT/GeneView, IMGT/Gene Search, IMGT/Clone Search (doc) (for human IGK, IGL, IGH,
TRATRD, TRB, TRG, mouse TRATRD and human MH)

IMGT/Genelnfo (doc) (TIMC and ICH, Grenoble; LIGM, Montpellier)

IMGT/GeneFrequency (doc)

IMGT/DomainGapAlign (doc)
IMGT/Collier-de-Perles (doc)
IMGT/Domain Superimpose
¢ IMGTIStructuralQuery (doc)

IMGT Web resources

IMGT Repertoire (IG and TR, MH and RPI)
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

IMGT other accesses

« IMGT Other accesses (ARSA, SRS, MRS)

« Compare your sequence against IMGT (BLAST, FASTA)
IMGT/LIGM-DE Seguence submission
IMGT downloads

IMGT Latest news &

CAUTION! INGT ¢ website will be off-line on October 3rd, 2012 from 07:00pm to 07:30pm (GMT+2:00)
(Fri, 21 Sep 2012 08:33:22 +0000)

Mew version of IMGTNV-QUEST (programme version: 3.2.29) (Mon, 17 Sep 2012 8:30:00 +0200)

Mew version and release of IMGTAV-QUEST (programme version: 3.2 28, reference directory release:
201237-3) (Wed, 12 Sep 2012 17:30:00 +0200)

Mew version and release of IMGT/unctionAnalysis (programme version: 2.1.1, reference directory
release: 201237-3) (Wed, 12 Sep 2012 17:30:00 +0200)




Les objectifs de IMGT/LIGM-DB ¢ )

http://www.imgt.org

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

+

» Expertiser les séquences en fonction des
connaissances en immunogénétique

e Suivi et intéegration des nouvelles connaissances
dans le systeme d'information IMGT®



IMGT/LIGM-DB: application distribuée

F<SEE
(Développement)

http://www.imgt.org

présélection

ftp

(Distribution)

expertise

Base de données
Web, ftp



A l'arrivée dans IMGT®

£ IMGT/LIGM-DB - Mozilla Firefox
Fie Edit View History Bookmarks Tools Help

=10l x|

EMBL FLAT-FILE

ID ARBRO30O51068; 5V 1; linear; gencmic DNA; WES; ROD; |1617& BE.

KX
C ALBRO3051069; ARBRO3000000;

XK

DT 13-A0G-2003 (Rel. 7&, Created)

DT 13-A0G-2003 (Rel. 7&, Last updated, Versiocn 1)

an

LE Fattus norvegicus chromosome & clone CH230-392J&; CH230-207C13;

DE CH230-361I3y CH230-68G3; CH230-83C24; CH230-408M5: CH230-30N12;

DE CH230-110020p CH230-321B4; CH230-23D21; CH230-232G4; CH230-170RA13:

DE CH230-375C4; CH230-331M14; CH230-126012; CH230-48E8; CH230-62J1;

LE CH230-447G6 strain BH/SsHHsdMCW BNORO3303698, whole genome shotgun
DE Sequence.

K

EW WE5.

0S5 Battus norvegicus (Horway rat)
C Eukaryota:; Metazoar; Chordatar Craniatar Vertebrata; Eutelecostomi; Memmalisa:
C Eutheria; Euarchontoglires; Glires; Rodentia; Sciurcgnathi; Murcidea:;
C Muridae; Murinase; BEattus.

Done

Kl




Apres expertise dans IMGT® o

7 IMGT/LIGM-DB - Mozilla Firefox T
File Edit View History Bookmarks Tools Help http://www.imgt.org

IMGT FLAT-FILE -

Information
system®

ID ARBEO3051069 IMGI/LIGM annctaticon : by ennotetors; genomic DNA; RODy; 16176 BP. e
XX

AC AMBRO305106%; ARBRO3000000;

HX

DT 17-0CT-2008 (Bel. 200643-2, arriwved in LIGM-LB )
DT 17-JUL-2007 (Bel. 200729-2, Last updated, Version 3)
W
DE Rattus norvegicus chromosome & clone CH230-392J6; CH230-207C13;
LDE CH230-36113; CH230-88G3; CH230-83C24; CH230-408MS5; CH230-30N12;
DE CH230-110020; CH230-321B4; CH230-83D21; CH230-232G64; CHZ230-170R13;
DE CH230-375C4,; CH230-331M14; CH230-126012; CH230-45E2; CH230-62J1;
LE CH230-447G46 strain BN/SsHHsdMCW BNORO0330369E8, whole genome shotgun
DE Sequence. ;
DE genomic DMNA; germline configuraticon; Ig-Heawvy; regqular; group IGHV.
XX
ER gntigen receptor; immuncglobulin superfemily; IG; IG-Heawy; variable;
EW pseudogene; IMET reference sequence; immunoglobuling; gDMA; germline;
EW V-gene.
XX
03 BEattus norvegicus (Norway rat)
C cellular crganisms; Eukaryvota; Fungi/Metezos group; Metazos; Eumetazoa;
C Bilateria; Coelomata; Deutercstomnia,; Chordata; Craniata; Vertebrata;
C Gnathostomata; Teleostomi; Eutelecstomi; Sarcopterygiir Tetrapoda;
C Amnicta; Mammalia; Theria; Eutheria; Euarchontoglires; Glires;
C Bodentiar Sciurcgnathi: Murcidea:; Muridae: Murinae; Rattus.
KE

Done

w L




A l'arrivée dans IMGT®

) IMGT/LIGM-DB - Mozilla Firefox

=10 x|

Fichier  Edition  Affichage  Historigue  Margue-pages  Qutils 7
FIT [£] _:J
RC Contact ncbi-contactsfbeom. twe. edu for more information.
EF 1-16l76
Fi Fat Genome Sequencing Consortium:
ET ;

S%3333333339 332 REEED

Subnmitted [(11-JUL-Z2003) to the EMEL/GenBank /DDEJ databaszes.
Human Genome Sequencing Center, Department of Molecular and Human Genetics,

Bavylor College of Medicine, One Bavylor Plarsa, Houston, Tx 77030, US4

EMEL-CON:; CHOOOO77T.

Eevy

S0Urce

Location/Qualifiers

l1..16176
Sorganism="Rattuzs norvegicus"
fchromosone="&"
Setrain="BEN/3sNH=dMCW"
fmal type="genomic DA™

folone="CH230-392]6;

CHZE0-20%C13;

CH230-33C24; CHZ30-408M5; CHZ30-30N1E:

CHZ30-3Z1EB4; CHZ30-33DE1;
CHZ30-375C4; CHZ30-331M14; CHZ30-13601Z;
CHZ30-

62J1; CH&30-4470G5"
Adb_xref="taxon: 10116

CHZ30-232G6;

CHZ30-36113;

Sequetice 16176 BP; 4107 4; 3293 C; 3041 Gr 5735 T:; 0 other;

grattagtagy
acaccttaty
acatgatoat
attcoaatoo
aatttcacca
aatattgtat

cattaaaatc
gaaaqgaaty
gagogcatota
atgocaasart
aagattgttt
cotgaagott

tactoctgac
agacaatoaa
taacatctga
gtttaaaadga
gtgagtgtca
toattgotag

caggttocty
toacattgga
Jacasacca
tootatctac
gyottatcaa
aagotogctoa

tottggaact
acaatctota
cragaaacart
aagaaaadaa
gotgtactac
aaactactgc

gatgaccoctot
atotocttoc
ctgotttaag
grgtogotagt
totagggaag
agooacttoc

CHZE0-68063;
CH=230-1100z0;
CHZ30-170413:;
CHZ30-49E3;

a0
1z0
130
240
300
360
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V-GENE 1..16176
Speeudo="Frameshiftz in V-BEGION™
fdb_xref="taxon:10116"
Jochromosome="6"
fatrain="EN/5sHHs4MC""
fclone="CH230-392J6 ;CH230-207C1l5;CH2530-361T3;
CHZ30-68G3;CH230-83C24; CH230-405M5 ; CHZ30-30N12;
CH230-110020:CH230-32184; CH230-53D 21 : CH230-23266;
CH230-170413:CH230-375C4;: CH230-331M14:CH230-186012;
CHZZ0-49ES :CHZ30-62J1 :CH2 30-447GR™
fallele="IGHVS55539*%01"
Jogene="IGHY¥5339"
Sorganisn="Fattus norvegicus"
fmol type="genomic DNA™

5'UTE 6d6d. . 16176
L-INTRON-L 6366, .6463
L-PARTL 6d2l..6463
ftranzlation="MRNEFELFCFIILF"
INIT-CODON 6d6l..6463
DONOR-SFPLICE 6419..6421
V-INTEON 6377..6420
ACCEPTOR-3PLICE 6375..6370
V-EXON 6073..6576
Joodon_start=3
L-PARTZ 6366..6376

Joodon_start=3
Jtranslation=""VWC"

V-REGION 6073, .6365
fpeseudo="Framezhifts in V-FEGION™
fallele="IGHWVS33539*%01"
Fgene=""IGHVES39™
JCDE length="[8. 5. 2]"

FR1-IMGT 6291..6365
Abd TMGT="1 to 26, 4d 10 nissing. &4 12 is a 3TOF
CODON™

1st-CY¥3 6300, .6302

CDR1-IMGT BZ67..6290

Fad TMGT="27 to 34"
Stranslation="GFTF5E¥D" _:J

4333333333333333333333333333333333333334




Administration et controle de données ™/
dans un systéeme d'information: exemple de
IMGT/LIGM-DB

1- des des donnees
de difféerentes sources dans la base: comment gérer
I'entrée des sequences (700 arrivees par semaine) ,
des annotations et leur distribution?

2- des aux donnees: qui annote les sequences,
guelles informations peuvent étre consultées, extraites
et modifiées, et par qui?



1- Coordination des flux de données

/

-

.

Annotation
LIGM Expertise

J

Reception
EMBL Flat Files

Submission

Data

N

Data Integrity

~

~PData Coherence

Knowledge tables

-

Administration

[ Definitive tables ]

[Temporary tables]

Author

[Reception tables]

Database (RDBMS Sybase)

Data

Distribution

Flat files
distribution

Web server

Java API

http://www.imgt.org



1- Coordination des flux de données
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1- Coordination des flux de données
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1- Coordination des flux de données

http://www.imgt.org

4 I
— ata Coherence

Annotation
LIGM Expertise

Data Integrity

~ / Data

Knowledge tables

Distribution
Administration
Data Flat files —>
. distribution
Receptlon [ Definitive tables ]
EMBL Flat Files [Temporary tablez] Web server

Author

Submission Java API

[Reception tables]

Database (RDBMS Sybase)




1- Coordination des flux de données

http://www.imgt.org

e ~

ata Coherence

r

Annotation
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~ Data
Knowledge tables
Distribution
Data Flat files —>
Reception distribution
EMBL Flat Files Web server

Author .

Submission Java API

Database (RDBMS Sybase)




1- Coordination des flux de données

http://www.imgt.org

[

Annotation
LIGM Expertise

Data

Distribution
Data Flat files E—
Reception distribution

Web server
Java API

EMBL Flat Files
Author -
Submission

Database (RDBMS Sybase)




2 - Gestion acces aux données %

Gcne
Evénements Ties ,

Information
system®

http://www.imgt.org

Arrivée d'une Arrivée d'une Annotation
nouvelle entree mise & jour d'une entree
existante
o Etat avant
Tables définitives traitement VALIDED
Traitements
Tables de réception| ~ Réception NfW UPDATED
IMPORTED

Chargement

|

- P H
Tables temporaires rise en IMPORTED (locked)

charge par un

annotateur l
NEWREADY
Enregistrement i

Tables définitives dans les tables VALIDED
opérationnelles

(locked) : indique que l'entrée est prise en charge par un annotateur



Arrivée d'une
nouvelle entrée

Etat avant
Tables définitives traitement
Traitements
Tables de réception| ~ Réception vav
IMPORTED
Chargement l
Tables temporaires |  Prise en

charge par un 'MPORTED (locked)

annotateur l
NEWREADY
Enregistrement l

Tables définitives | dans les tables

VALIDED
opérationnelles

Evénements
Arrivée d'une

mise a jour

VALIDED

UPDATED —> UPDQUITE

UPDREADY

l

VALIDED

(locked) : indique que l'entrée est prise en

charge par un annotateur

Annotation
d'une entrée
existante

Information
system®

http://www.imgt.org



Evénements Im'§

M w6
Gene
Tics

Information
system®

Arrivée d'une Arrivée d'une

Annotation http://www.imgt.org
nouvelle entrée mise a jour d’'une entrée
existante
o Etat avant -
Tables définitives traitement VALIDED
Traitements
. . . UPDATED —» UPDQUITE
Tables de réception, ~ Réception wa l
IMPORTED UPDRUN
Chargement l l
Tables temporaires | Prise en
charge par un 'MPORTED (locked)UPDUNVAL (locked)
annotateur l
NEWREADY UPDREADY |
Enregistrement l l
Tables définitives | dans les tables  VALIDED VALIDED
opérationnelles

(locked) : indique que l'entrée est prise en
charge par un annotateur



Evénements

Arrivée d'une Arrivée d'une

: Tics gg seens
Annotation o :
nouvelle entrée mise a jour d’'une entrée http://www.imgt.org
existante
o Etat avant
Tables définitives traitement VALIDED VALIDED
Traitements
o . . UPDATED —* UPDQUITE
Tables de réception| ~ Réception NfW l
IMPORTED UPDRUN
Chargement l l
. v
Tables temporaires | Prise en UNVALIDED (locked
charge par un 'MPORTED (locked)UPDUNVAL (locked) ( )
annotateur l l
NEWREADY UPDREADY | READY
Enregistrement l l
Tables définitives | dans les tables  VALIDED VALIDED VALIDED
opérationnelles

(locked) : indique que l'entrée est prise en
charge par un annotateur



Information et connaissance

« Une Information comprend des données primaires issues
I'expérimentation (mesures, images, seqguences) ainsi que les
données secondaires qui comprennent aussi ce qu’ill est
necessaire de connaitre pour leur analyse.

(résultats + matériels & meéethodes)

« La connaissance inclut tout ce gu’il est nécessaire pour
réaliser I'expertise de données realisée par des specialistes
dans un domaine scientifique particulier.



Pour partager les informations,
Les données, les connaissances,...

Il faut utiliser/parler le méme langage



Un exemple de question

Qu’est-ce qu’'un gene?
=> plusieurs définitions, évolution

(What is a gene, post-ENCODE? History and updated definition. Genome Res. 2007 Jun;17(6):669-81)

Dans une base de données:

- établissement d’'un dictionnaire des données
- mise en place de contraintes a travers un
vocabulaire contrblé

Recherches bibliographiques a travers des
thesaurus de mots clés



_Io/x]

File Edit View History Bookmarks Tools Help

\2] Most Visited # Getting Started .. Latest Headines  tomcat & Outils inguistiques

hF184762; 5V 1; linear; mBRNAL; STD; HUM:; 471 BP.

AF1847a62;

Exemple : connaitre le vocabulaire utilisé
25-0CT-199% (Rel. 61, Created)
25-0CT-199% (Rel. 61, Last updated, Version 1) dans
Homo sapiens IgRAl heavy chain mRNA, partial cds. LeS baSGS de donnéeS générahSteS

Homo =sapiens (human)

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia;
Eutheria; Euarchontoglires; Primates; Haplorrhini; Catarrhini; Hominidae;
Homo .

[1]

1-471

FUBMED:; E£541&639.

Pritsch 0., Hudrv-Clergeon G., Buckle M., Petillot ¥., Bouvet J.P.,
Gagnon J., Dighieroc G.;

"Can immunoglobulin C(H)1l constant region domain modulate antigen binding
affinity of antibodie=s?";

J. Clin. Invest. 98(10):2235-2243(192%6).

AP E RN BB EEEERERRED

EN [2]
RP 1-471
2 Pritsch ©., Hudry-Clergeon G., Buckle M., Petillot Y., Bouwvet J.P.,

Gagnon J., Dighiero G.:
RT ;
EL Submitted (11-5EP-1%9%) to the EMEL/GenBank/DDBJ datakbases.

RL Biochemistry, School of Medicine, General Flores 2125, Montevideo 11800,

JSorganism="Homo =apienzs"
Sehromosome="14"
Smap="14g32.33"

fmol cype="mRNAL"

RL Uruguay

=

DR IMGT/LIGM; LF1847&2; AF184T762.
=

FH ey Location/(ualifiers
FH

FT source 1..471

FT

FT

FT

FT

[

w L




Le vocabulaire controlé des bases de
données géneralistes DDBJ/EMBL/GenBank

Des codes pour indiquer les types d'information

©3 The EMBL Nucleotide Sequence Database: User Manual Release B7 - Mozilla Firefox

Fichier  Edition  Affichage  Aller & Margue-pages  Qukils  ?
| | Hokmail | | 500 Internal Server E... | | Personnaliser les liens | | Windows Media |7 wguest | | wWindows O IMGET/LIGM-DE admini... »
-
ID identification (begin= sach entrv: 1 per entrv)
AC accession number (=1 per sntrv)
DT date (2 per entrv)
LE description (»=1 per entrv)
EW keyword (»=1 per entry)
Qs OrJanlis=m sSpecles (»=1 per entry)
o organiz=m classification (»=1 per entry) 0
(0] organelle (0 or 1 per entry)
EN reference number (»=1 per entry)
RC reference comment [ »=0 per sntrv)
EF reference positions (=1 per entrv)
RXE reference cross—reference (=0 per entrv)
R reference group (=0 per sntrv)
Ea reference authori(=s) (=0 per sntrv)
ET reference title [ »=1 per entrv)
FEL reference location [ »=1 per entrv)
DE databaze cros=—-reference [ »=0 per entrv)
(U comnents or notes (=0 per entrv)
AH az=embly header (0 or 1 per entrv)
AS az=emnbly information (0 or »=1 per entrv)
FH feature table header (2 per entrv)
FT feature table data [ »=2 per sntrv)
HE spacer line (many per entrv)
S0 zequence header (1l per entrv)
(n] contig<sconstruct line (0 or »=1 per entry)
bb (blank=s) =egquence data (»=1 per entry)
termination line fend= sach entry. 1 per entrv) =
< L
Terminé




EMBL Feature labels (http:/iwww.ebi.ac.uk/embl/WebFeat/index.html)

) Webin - Features & Qualifiers - Mozilla Firefox - 10| x|
File Edit View History Bookmarks Tools Help

EMBL-EBI 3:° 22 L Al Datab G Reset @ Give us
H search atabases = || Enter Text Here € iGemcn feedback

atabases | Tools | EBIGroups | Training ' Industry | About Us | Help Site Index W
EBI * Databases * EMBL-Bank * Submission * Webin > Features & Qualifiers

EMBL Nucleotide Sequence Database Submissions: Webin - Features & Qualifiers

attenuator =

D_segment
enhancer
exon
GC_signal

ene

iDNA

intron
J_segment
LTR .
mat_peptide
misc_binding
misc_difference
misc_feature
misc_recomb
misc_RMNA
misc_signal
misc_structure
modified_base
mRNA

ncRNA
N_region
old_sequence
operon

oriT
polyA_signal
polyA_site
precursor_RNA

coding sequence; sequence of nucleotides that corresponds with the sequence
of amino acids in a protein (location includes stop codon); feature includes
amino acid conceptual translation.

{allele="text"

{citation=[number]

/codon=(seq:"codon-sequence"” aa:<amino_acid=)
{codon start=<1 or 2 or 3=

/db_xref="<database> <identifier="

/{EC number="text"

/exception="text"

{experiment="text"
ffunction="text"

/gene="text" ——
finference="TYPE[ (same species)][.EVIDENCE_BASIS]"

/label=feature_label

{locus tag="text" (single token) e
/map="text"

/note="text"

/number=unqguoted text (single token)

fold locus tag="text" (single foken)

/operon="text"

{product="text"

/protein_id="<identifier="

/pseudo
/ribosomal slippage

{etandard nama—"towvt" LI v|




EMBL Feature labels

€3 webin - Features & Qualifiers - Mozilla Firefox

Fichier Edition  Affichage  Historigue Margque-pages  Outils 7

. =
EMBL-EBI :* 22 Seareh All Databases Enter Text Here Go

Advanced Search

| Tools | EBIGrou ps | Trainin 0 L in dustry | AboutUs ' Help Site
EEl * Databazes » EMEL-Banl * Submission * Webin * Features & Qualifiers

EMBL Nucleotide Sequence Database Submissions: Webin - Features & Qualifiers

rs

V_segment

variable segment of immunoglobulin light and heavy chains, and T-cell
receptor alpha, beta, and gamma chains; codes for most of the variable
regian (% _region) and the last few amina acids of the leader peptide;

Vallele= s code la majeur partie de la région

fcitation=[number] . .
/db_wre="<databag Variable (V_region) et les quelques
fexperiment="text" : FN A : :
e acides aminés du peptide signal
finference="TYPE[ (zame species)|[:EVIDENCE_BASIS]"
{label=feature_label

flocus_tag="text" (single token)

‘map="text"

/note="text"

fold_locus_tag="text" (single token)
fproduct="text"

fpseudo
fstandard name="text"




EMBL Feature labels

£3webin - Features & Qualifiers - Mozilla Firefox

Fichier Edition  Affichage  Historigue  Marque-pages  OQukils 7

. =
EMBL-EBI Z:" 32 saarch All Databases Enter TextHere Go

Advanced Search

| Tools | EBIGmou ps | Trainin q L in dustry | AboutUs | o [=1]1] Site
EEl » Datbases * EMEL-Bank. *» Submission ¥ Webin * Features & Qualifiers

EMBL MNucleotide Sequence Database Submissions: Webin - Features & Qualifiers

rs

V_region

variable region of immunoglobulin light and heavy chains, and T-cell receptor
alpha, beta, and gamma chains; codes for the variable amino terminal
partion; can be composed of % _segments, D_segments, M_regions, and
J_segments;

peut étre composé de V_segments,
fallele="text" D_segments, N_regions, et J_segments

feitation=[number]

fdh_xref="<database= <identifiar="

fexpetiment="text"

fgene="text"

finference="TYPE[ (same species)|[EVIDENCE BASIS]"
/label=feature_label

flocus_tag="text" (single token)

map="text"

‘note="text"

fold_locus_tag="text" (single token)
fproduct="text"

/p=eudo
Fstandard name="text"




List and definition of IMGT standardized labels

) IMGT/LIGM-DB - Mozilla Firefox

Fichier  Edition  Affichage

Histariqgue  Margue-pages COutils ¢

[corresponding reqion In cUMA

|germ|ine genarmic DA including L-PARTZ and VY-REGIOM

germline genormic DRA including L-PARTT, M-INTROMN and V-EXOM, with the 8'UTE
and 3UTH

[v-GEME-MODULE

|germ|ine genamic DA including L-PARTT, Y-INTROM, W-EXOMN and W-RS

|V—HEF'TAMEH |I-’ hiucleatide recombination site, like CACAGTG, part of V-RS
han cading segquence hetween L-PARTT and VW-EXON, in genomic DMA, ar

W-INTROM | . )
corresponding sequence in unspliced cOMA

VeJ-C-CLUSTER genamic DRA in germline configuration including at least one V-GEME, ane J-GEME
and one C-GEME

|U—.J—C—F:EGIDN |c|:n:|ing region including %-, J- and - BREGION, in cDMNA

o J-CLUSTER genomic DRA in germline configuration including at least ane Y-GEME and one
J-GEME

|U—J-E}{DN |rearranged genamic DA including L-PARTZ, Y- and J- REGIOM

Vo J-GENE rearranged genomic DMNA including L-RPARTT, W-INTROMN and W-J-EXOM, with the
S'UTR and 3UTR

Ve J-REGION coding regiqn inc:ll_!ding Y- and J-REGION, in rearranged genomic DMA, or
caorresponding redion in cOhA

=L E-DOMAIN coding region of non-1G and non-TR similar to an 1G ar TR W-D0MAIN

- O MAMER 9 nucleotide recombination site, like ACASAAACT, part of V-RHE

V-REGION coding region of W-GEME without the leader peptide (plus 1 or 2 nucleotide(s) before
the V-HEPTAMER, if present), ar corresponding region in cOMA

VRS recombination signal including ¥-HEPTAMER, ¥-SFACER and V-MOMAMER in 3' of
W-FREGION of a W-GEME orW-SECUEMNCE

V-SPACER :fﬁngr 23 nucleotide spacer between the V-HEPTAMER and the V-MNOMAMER of &

OK

OK



Quelle est la signification des ces termes dans le
contexte de la biologie?

Comment ces termes sont—ils organisés?

Comment sont-il reliés?



Ontologies

Une définit formellement les
employés pour un

Les ontologies sont destinées a étre utilisées par:

e des personnes
e des bases de données
 des applications

ayant besoin de partager des informations



Néecessité de définir un vocabulaire standardisé
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?

expriment les entre les
connaissances



Ontologies

Au sein d’'une ontologie, les termes sont regroupées
sous forme de (ou classes) semantiques:
s définissent un groupe d’'individus possédant des
propriétés similaires.

Les ontologies incluent les
Informatiquement exploitables des
élémentaires et de leurs

Les ontologies doivent permettre le et la



Bases de connaissances:

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

de connaissances.



Exemple simple: les formes geomeétriques

représentation hiérarchique de concepts avec larelation «is_a »

(OWL, Web Ontology Language)
Notion de Classe :

Définit un groupe d’individus possédant des propriétes similaires.
Thing est la classe mere.

|R.::I-|.I'l.|| :Thin g .-I

\ h.l:_lua-:lrllater-if d Def : polygone a 4 cotés
——
Is_ a ‘

Def: guadrilatere (convexe)

specialisation -:'_..F'arallelu:-gramme.j:' D' dont les c6tés sont paralléles
deux a deux

1

- R a = , N
(" Rectangle ) Def: Parallélogramme a
M Py 2 = angles droits
.
Is_ a I
" "._ a =
v s ™ Def: rectangle dont les
I Carre | . 3
cotés sont égaux
— ul ]




Exemple de hiérarchie : ontologie des pizzas
(exemple fournit avec I'editeur d’ontologies Protégé http://protege.stanford.edu/)

.-"

':\\ owl:Thing |

+

o

- . T
[ DomainConcept )

y: T
p.mn.pp.ng“ Exemples d’ingrédients
GheeseTupplng P, ‘u"egetableTl:upplng
_x? o .
g,‘.‘ TJ\ J ‘5\ —
= —= -----—‘- B
F'arrnesanT-:upplng MDEE[E”ETDPPIHQ QGhEESEWEgetabIeTupplng T-:urnat-:uT-:upplng P F'epperT-:-pplng P,
_ — _ — — — P ::; - —
,f"’aff \
Bl T — e B
f_\_SIicedTnmatnTnppingH SundrledTnmatnTnpplng ': G-reenF'epperT-:-pplng F'epern:-nataT-:-pplng A

1

Bl— .
_HotGreenFepperTopping )




Instances

Ce sont les « individus » qui peuplent les classes

person

1sa

women man
10 [0 / \

July Ann John Charles Marc




Person

Proprietés/Relations
(OWL, Web Ontology Language)

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

- fondamentales sur le plan sémantique
- caractéristiques des concepts/classes
- qui lient les concepts/classes entre eux?




Propriétés/Relations
(OWL, Web Ontology Language)

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

- date de naissance
- numeéro de sécurité sociale

Mother

- Propriété d’objet : classe => classe moﬂlef_O%on_of"

Son :brother_of'"




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

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

domain relation range
Son brother_of Son
Mother mother_of Son

Son son_of Mother



Caracteristiques des Propriétés/relations:
symeétriques, transitives, inverses et fonctionnelles

Mother

mother_o%on_of‘=

Son

D)rother_of*

|G randParent

parent_o

Parent parent_of

parent_o

YoungChild

(familles de 3 générations avec de jeunes enfants)

Symetrique: brother of
Transitive: parent_of

Inverse: son_of / mother of

Fonctionnelle : son_of



Caracterisation des Propriéetés/Relations :
cardinalités

Mother
Ex de familles nombreuses de moins de 10 enfants
_ mother_of
child_of - Une mére a au moins 3 enfants
- Une mere a au plus 10 enfants
Child - Un enfant a une et une seule mere

minCardinality: toute instance de la classe sera relié par la propriété a au moins
x individus Exemple: proprieté 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 régulierement

(besoin de définir, de partager)
 Elles couvrent des sujets et domaines différents



NCBO Bioportal (http://bioportal.bioontology.org/)

@ Welcome to the NCBO BioPo BioPortal - Mazilla Fir lecnlol=) e

Fichier Edition Affichage Hlstorlque Marque-pages  Outils 7

EWEIcome to the NCBO BioPortal | NCBO...I + l

6 @0 bioportal. bioontology.org rve *' ncho Al ¥+ H

A

O BioPortal Browse Search Mappings Recommender Annotator Resource Index Projects

B W Follow @bioontology | 1509 followers| | [E31aime | 29; (W) CiteUs
Welcome to BioPortall For help using BioPortal, click on thisicon: | 7 |
Search all ontologies Find an ontology Search resources
| |
Advanced Search Browse Ontologies > Advanced Resource Search
— Most Viewed Ontologies (April, 2013} — Latest Motes — Latest Mappings
Ontology Views New Term Pro_ gsal: sm;ll RNA—se_ EDAM w
Ontology of Bioinformatics Operations and Data (Neural ElectroMagnetic Ontology
Formats) 8 days ago by Ipantano Electroencephalography (Epilepsy
SNOMED Clinical Terms 13,601 N o VP S - 12 Frichbeff T |
BioPortal Ul 08/22/13 gfrishkof
National Drug File 9,320 Electroencephalography (Epilepsy
categorizing by study type (Content Archive electroencephalogram_measurem
MedDRA 4254 Resource Exchange Lexicon) 171 days ago by {Meural ElectroMagnetic Ontology
) ) ) ] anonymous BioPortal Ul 08/22/13 gfrishkoff
International Classification of Diseases 3,415 Ane challenge with using eTMF in
academic/non-profit research institutions is RESERPIME MISC. POWDER (GM) (R
NCI Thesaurus 1,528 that there is not c... http:/ /purl.bioontology.org/onto
/StanfordRxDemo/MM_CLASS_38
(StanfordRxDemao})
o Four types of eye movements (Neuro Behavior BioPortal Ul 07/27/13 KettyMobe
Statistics Ontology) 26 days ago by anonymous
The neural control of eye movements involves http://purl.bioontology.org/onto
Ontologies 260 discrete circuits for: 1) saccades 2) pursuit 3) /StanfordRxDemo/MM_CLASS_38
VES... (stanfordRxDemo) == RESERPINE
_ R POWNFR (MY (R NORMY =2

< | i v




NCBO Bioportal

1) Ontology Listing | NCEO

Fichier Edition Affichage Historique Outils 2

[ Technology | bicontology.org | Ontology Listing | NCBO BioPortal

! Welcome to the NCBO BioPortal | NC... = | 4+

(- 2 & bioportal bicontology.org/ontologies

Mappings Recommender Annotator Resource Index

O BioPortal Browse Search

Projects

Browse

Browse the library of ontologies (7]

New: Configure which ontologies you see in BioPortal

FILTER BY CATEGORY All Categories Submit New Ontology

FILTER BY GROUP IEI All Groups

FILTER BY TEXT

ONTOLOGY NAME VISIBILITY TERMS NOTES REVIEWS PROJECTS

ABA Adult Mouse Brain (ABA) Public

Adverse Event Reporting ontology (AERO) Public

African Traditional Medicine (ATMO) ubli

A/RHEUM (AIR)

Amino Acid (amino-acid)

Amphibian gross anatomy (AAQ)
Amphibian taxonomy [ATQ)

Anatomical Entity Ontology (AEQ)

Animal natural history and life history (ADW) Public
apollo-akesios (apollo) Public

Ascomycete phenotype ontology (APO) Public

Pl #

Sign In | Help | Feedback

Subscribe to all updates

UPLOADED CONTACT

08/08/2009 Allen Institute for Brain Science

08/30/2012 Melanie Courtot

06/28/2009 Ghislain Atemezing

02/05/2010 May Cheh

Mick Drummeond, Georgina Moulton, Robert

07/02/2010 Stevens, Phil Lord

07/22/2011 David Blackburn

11/02/2009 AmphiAnat list
06/01/2012 EMAP Administrators
08/31/2010 Animal Diversity Web technical staff
09/30/2010 Jeremy Espino

03/01/2012 SGD curators




Fichier Edition Affichage Marque-pages % g‘

[ Technology | bicontology.org | i NCBI organismal classification - Euka... > | { | Welcome to the NCBO BioPortal | NC... = | +

é & bioportal. bicontology.org/ontologies/47845/Tp=terms&conceptid=obo:NCBITaxon_2759 Ty e ',-..'vncbo Pl A

Search Mappings Recommender Annotator Resource Index  Projects Recently Viewed | Sign In |

NCBI organismal classification

Jurnp To: Visualization Motes (0} Term Mappings (13) Term Resources
4 obo:NCBITaxon_351499 - 3
4 obo:NCBITaxon_351532 Preferred Name Eukaryota
%J obo:MCBITaxon_365701 Synonyms eucaryotes
owl:Axiom
S roor {has_exact_synonymy) eukaryotes
=" cellular organisms D obo:NCBITaxon_2759
4 Archaea -
- Bacteria Full Id http-/ /purl.obolibrary.org /obo/NCBITaxon_2759 W
+- Eukaryota
4+ other sequences Database Cross Reference GC_ID:1
+;"' ‘Lllrncl_zssiﬁed sequences Has Exact Synonym eukaryotes
+- Viroids
o Viruses eucaryotes
=~ taxonomic_rank A Has Obo Namespace ncbi_taxonomy
class I
family Has Rank superkingdom
forma g
! Has Related Synonym Eucarya
genus
infraclass eukaryotes
infraorder Eukaryotae
Kingdom Eucaryotae
order Eukarya
parvorder
phylum Id NCBITaxon:2759
species
species group Label Eukaryota E
e TNariac 1 hnironin o
€[ T b

®*  Rechercher: MNCEI ¥ Suivant & Précédent & Tout surligner [~ Respecter la casse



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

@ The Cpen Biological and Biomedical Ontologies - Mozilla Firefox

Fichier Editioﬂ Affichage Historique Marque-pages Outils 2

| ki The Open Biological and Biomedical ... | 6o The Gene Ontology x | { | Welcome to the MCBO BioPortal | NC... = |

13

The Open Biological and Biomedical Ontologies

Home | Contact

m

Ontologies leS0UTCes Participate About

The OBO Foundry is a collaborative experiment involving developers of science-based ontologies who are establishing a set of

principles for ontology development with the goal of creating a suite of orthogonal interoperable reference ontologies in the biomedical ) -
domain. The groups developing ontologies who have expressed an interest in this goal are listed below, followed by other relevant
efforts in this domain. Mappings between ontologies

Download alternate formats

| In addition to a listing of OBO ontologies, this site also provides a statement of the OBO Foundry principles, discussion fora, technical
infrastructure, and other senvices to facilitate ontology development. We welcome feedback and encourage participation. About the OBO Foundry

Current events
How to join

5§ OBO Foundry paper in Mature
Biotechnology, Movember 2007

Click any column header to sort the table by that column. The i‘-s link to the term request trackers for the listed ontologies.

OBO Foundry ontologies

Title Domain Prefix File Last changed

Biological process Elrcggag;;al GO gene ontology edit.obo @t 2012/09/20

Cellular component anatomy GO gene U”t'z'l':'q:" edit.obo @t 2012/03/20 BioPortal (NCBQ's ontology

Chemical entities of biological interest biochemistry ~ CHEBI chebi.cbo g 2012/09/04 repository)

Molecular function ?Jﬂnlc?tigciuﬁal GO gene ontology edit.obo '.': 2012/09/20 Ontology Lookup Service {(QLS)
(OBO Foundry term lookup)

Fhenotypic guality phenotype PATO guality.obo iﬁ

FRotein Ontolo FRO proteins FR pro.cbo a'-

Xenopus anatomy and development  anatomy ®ao xenopus anatomv.obo gt 2012/02/17

Zebrafish anatomy and development  anatomy ZFA zebrafish anatomv.cbe g 2012/08/20

0OBO Foundry candidate ontologies and other ontologies of interest

Title: Domain Prefix File ch%ed
g::j;se Event Reporting health AERO aero.owl
Amphibian gross anatomy anatomy AAD AAD w2 edit.obo i‘.
Amphibian taxonomy anatomy ATO amphibian taxonomy.obo
Anatomical Entity Ontology anatomy AED aeso.obo 2012/06/01 %

. L [ ™ s - - . L o e e e _ T - - - (== I



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

Eichier Edition Affichage Historique Marque-pages Outils 2

I b_The Open Biolegical and Biomedical On... I +

@ The Open Biological and Biomedical Ontologies - Mozilla Firefox -

(- & www.obofoundry.org <

The Open Biological and Biomedical Ontologies

Resources

Ontologies

Participate About

The OBQ Foundry is a collabaorative experiment involving developers of science-based ontologies who are establishing a set of principles for
ontology development with the goal of creating a suite of orthogonal interoperable reference ontologies 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.

In addition to a listing of OBO ontologies, this site also provides a statement of the OBO Foundry principles, discussion fora, technical
infrastructure, and other semvices to facilitate ontology development. We welcome feedback and encourage participation.

Click any column header to sort the table by that column. The ‘.‘:s link to the term request trackers for the listed ontologies.

OBO Foundry ontologies

Title Domain Prefix File Last changed
. ) biological .y
SIologIcal process go.ob o
Biclogical process T GO o.0bo g
Cellular component anatomy GO go.obo '.".
Chemical entities of biclogical interest biochemistry CHEBI chebi.obo ,’.":
. biological "
- .ocbo @t
Malecular functicn funchon GO c.obo g
Phenotypic quality phenotype PATO gualitv.obo gt
PRotein Ontology (PRO] proteins PR pro.cbo '.".
Xenopus anatomy and development anatomy XA xenopus anatomy edit.obo @t
Zebrafizh anatomy and development anatomy ZFA zfa.cbo '..'-

OBO Foundry candidate ontologies and other ontologies of interest

Title Domain Prefix File Last changed
Adverse Event Reporting Ontology  health AERO aerc.owl
Amphibian gross anatomy anatomy AAO AMO w2 edit.obo g%
Amphibian taxonomy anatomy ATO amphibian taxonomy.obo
Anatomical Entity Ontology anatomy AEOQ aeo.cbo 2012/06/01
phenotype APO ascomycete phenotype.obo 2013/05/02

Ascomycete phenotype ontology

E - obo ontology

Home | Contact

m

Quick Links B

Mappings between ontologies

Download alternate formats
About the OBO Foundry
Current events

How to join

5% OBO Foundry paper in Nature
Biotechnology, November 2007

Other Ontology Lists

OntoBee

Ontology Lookup Service (OLS)
(OBO Foundry term lookup)




Gene Ontology

« GO a été créée en 1998. GO résulte d'une collaboration entre
plusieurs bases de donnees: 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 exprimes
ex: ATPase activity.

. (r6les 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/)
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(- 0 www.geneontology.org c v gene ontology P ¥+ H

_ Search | |

;;_fhf GE’I'.'E’ O”tO!Ogy 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 Quick Links

gene and gene product attributes across species and databases. The project provides a controlled vocabulary of Toals

terms for describing gene product characteristics and gene product annotation data from GO Consortium AmiGO browser A
members, as well as tools to access and process this data. Read more about the Gene Ontology... Submit GO Annotations

QOBO-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 [ co | GO FAQ
GO on SourceForge oF
| ) gene or protein name @ GO term or ID | Contact GO
News
O is the official GO browser and search engine. Browse the Gene Ontology with AmiGO . GO on Twitter |

Finding updates...

GO newsdesk
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‘ A AmiGO: Term Search Results | + |

’ (- & amigo.geneontology.org/cgi-bin/amigo/search.cgifsearch_query=MITOSI5&search_constraint=term&action=new-search wrde - gene ontology P+ #

"L =  the Gene Ontology AmiGO

Search  Browse BLAST Homolog Annotations  Tools & Resources  Help
Search GO [miTosis | @ terms () genes or proteins ["] exact match

Term Search Results 5

o~

(@]

57 results for MITOSIS; in terms fields term accession, term name and synonyms E

w Filter search results @ =

Remave all filtters

[=esctan | [ oemran | [ Perform an action with this page's selected tems.. [=]

rel |

[ Go:0007067 :

3863 gene products

view in tre

'] G0:0051337 : amitosis, [show def 0 gene products biological process

7] G0:0010458 : exit from AMItOSIS! [show ¢=f 222 gene.progucts biokogical process,

view in tree

[ Go:0007088 :

1376 gene products biological process

[[] 50:0055047 : generative cell imitosis, [show d=f 2 gene products biological process.
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Term Information

Accession  Go.0007067

~Ontelegy——pisiggica process

Synonyms  pgne
Definition A cell cycle process comprising the steps by which the nudeus 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 8
Subset  Generic GO slim £
Community  sdd usage comments for this term on the GONUTS wiki. ]
Back to top | | _

Term Neighborhood for mitosis (GO:0007067)

Fi gene product counts

Data source Species

. fumigatus
_fumigatus AF293
.nidulans FGSC Ad

[

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

Ancestors of mitosis (GO:0007067)
subject 2 relation £ object £ annotations 2

mitosis @ part_of (inferred) biological_process (GO:0008150) 536898

mitosis B js_a (inferred) cellular component organization or biogenesis (GO-0071840) 63308

mitosis B js_a (inferred) cellular component organization (GO-0016043) 55852

mitosis @ part_of (inferred) cellular process (G0-0009987) 297644

mitasis @ part_of (inferred) single-organism process (GO:0044699) 175481

mitosis B is_a (inferred) organelle organization (G0:0006996) 31374

mitosis @ part_of (inferred) single-organism cellular process (G0:0044763) 144891

mitosis @ part_of (inferred) cell cycle (G0:0007049) 18092 o




biological A Isa »| B
process Part of
art o
— N . g
Has part
A lenennrantirennnans| B
cellular
component cellular single-organis A Requlates :
organization or process m process
biogenesis - v A Positively requlates B
. . Negatively regulates
cellular single-organis A g yreg B
component m cellular )
organization process A Occurs in »| B
organelle
organization cell cycle
goslim_pir
organelle goslim_yeast
fission
A goslim_aspergillus
-
nuclear mitotic cell cell cycle i ;
division cycle process gos |m_mcestagenom|
= W
goslim_pombe
mitosis
goslim_generic
-
goslim_candida
-
goslim_plant

QuickGO - http://www.ebi.ac.uk/QuickGO
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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
gene product attributes across species and databases. The project provides a controlled vocabulary of terms for describing Tools |
gene product characteristics and gene product annotation data from GO Consortium members, as well as tools to access AmiGO browser Al
and process this data. Read more about the Gene Ontology... Submit GO Annotations
OBO-Edit ontology editor
Search the Gene Ontology Database Onmlog,y dovnloacs
Annotation downloads
Database downloads
Search for genes, proteins or GO terms using AmiGO : Documentation
immunaoglobulin || GOl ] GOFAQ &
G0 on SourceForge
) gene or protein name @ GO term or ID Contact GO I
News
AmiGO s the official GO browser and search engine. Browse the Gene Ontology with AmiGO . GO on Twitter ]
Finding updates...

GO newsdesk
The Gene Ontology project very much encourages input from the community into both the content of the GO and

annotation using GO. We are very happy to work with others to ensure that the GO is both complete and accurate, and we

GO news RSS feed

maE

GO on Facebook

!
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JAAmiGO: Term Search Results | + ‘ .

(- & amigo.geneontology.org/cgi-bin/amigo/search.cgifsearch_query=immunoglobulin®search_constraint=term&action=new-search wve 'geneontology Pl ¥ H

L

el __the Gene Ontology AmiGO |

Search  Browse BLAST Homolog Annotations  Tools & Resources  Help

Search GO [immunsglobulin | @ terms (' genes or proteins [l exact match

Term Search Results

n terms fields term accession, term name and synonyms

89 results for

"
[AmiGo 2%

w Filter search results &

Remove all filters

biclogical process
cellular component
molecular function ™

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

| [ | |ern|l | |Pe-rforrn an action with this page’s selected temms... El
! ) Ontalogy
G0:0019814 : immunoglobulin complex [show ef 38 gene products| cellular component

G0:0019865 : immunoglobulin; binding [shew dsf]

wview in tree

GO:00483205 : |mmuno-g|ohu||n secretion [show def] 58 gene products| biological process

G0:0002377 : |mmunoglohu in: production [shaw def] 483 gene products| biological process

G0:0071745 : IgA immunogiobulin’ complex [zhow def]

wiew in tree

G0:0071738 : IgD immunoglobulin complex [show def .0 gane products cellular component
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Term Information

Accession  0:0010814

Ontology Cellular Component

Synonyms None

Definition A protein complex that in its canonical form is composed of two identical immunoglobulin heavy chains and two identical immunoglobulin light chains, held together by I

disulfide bonds and sometimes complexed with additional proteins. An immunoglobulin complex may be embedded in the plasma membrane or present in the extracellular

I space, in mucosal areas or other tissues, or circulating in the blood or lymph. “:j
Source: GOC:add, GOC:jl, ISBN:0781765196 o]
Comment Note that an immunoglobulin complex has the function of antigen binding if a suitable antigen is available. %
Subset  PIR GO slim =8
Community  pdd usage comments for this term on the GONUTS wiki. 3
Back to top

Term Neighborhood for immunoglobulin complex (G0:0019814)

Filter lineage gene product counts

Data source Species

. fumigatus
. fumigatus AF253
. nidulans FGSC Ad

1 [ »
|

Ancestors and Children Inferred Tree View ‘

Graph View H Other Views H Downloads H Mappings |

Ancestors of immunoglobulin complex (GO:0019814)

subject 2 relation 2 object 2 annotations %
immunoglobulin complex B i5_a (inferred) cellular_component (GO:0005575) 495321
immunoglobulin complex B js_a (inferred) macromolecular complex (G0:0032991) 79087
immunoglobulin complex Hisa protein complex (GO:0043234) 51840




A AmiGO: Term Details for GO:0019814

6 P | & amigo.geneontology.org/cqi-bin/amigo/term_detailsterm=G0:0019814 &isession_id=7564amigol 379261583 wve ’ gene ontology

Filter lineage gene product counts

Data source Species

AP —| |A. fumigatus
GD fumigatus Af233
D .nidulans FG5C Ad

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

Ancestors of immunoglobulin complex {GO:001%814)

subject 2 relation 2 object = annotations

lAmiGO 2 £|

immunoglobulin complex B js_a (inferred) cellular_component (GO:0005575) 495321

immunoglobulin complex B js_a (inferred) macromolecular complex (G0:0032991) 79087

immunoglobulin complex Hisa protein complex (GO:0043234) 21840

Children of immunoglobulin complex (GO:0013814)

subject 2 relation 2 object = annotations

B cell receptor complex (GO:0019815) immunoglobulin complex

HLEN
=

heavy chain immunoglobulin complex (GO:0071762) immunaglobulin complex
|g& immunoglobulin complex (GO:0071745)

gD immunaoglobulin complex (GO:.0071738)

immunaglobulin complex

immunoglobulin complex

IgE immunoglobulin complex (GO:0071742) immunoglobulin complex

1gG immunoglobulin complex (GO:0071735)
lgM immunoglobulin complex (GO:0071753)
[gW immunoglobulin complex (GO:0071758)
|gx immunoglobulin complex (GO:0071759)

immunoglobulin complex

immunaglobulin complex

immunoglobulin complex

immunoglobulin complex

IgY immunoglobulin complex (GO-0071760) immunoglobulin complex

IgZ immunoglobulin complex (GO:0071761) immunoglobulin complex

2 2B B B @ BB BB @
m o o o o o o 9o o o O

immunoglobulin complex, circulating (GO:0042571) immunaglobulin complex
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pGD fumlgatus Af293
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Ancestors and Children H Inferred Tree View H Graph View H Other Views H Downloads
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View this term in QuickGO.
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QuickGO - http:/ /www.ebi.ac.uk/QuickGO



Dans le domaine de I'immunogénétique

Problemes et limites de GO:

- Comment se compose le site de reconnaissance d’un
anticorps?

- Quels sont les motifs constitutifs importants?
- Comment caracteriser précisément les séquences d’'IG

(.. et des TR): identification, classification des genes,
description, numérotation des acides aminés, obtention ?



Sequence Ontology

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

- Vocabulaire contr6lé pour I'annotation des
sequences et des géenomes

- proposer une représentation structurée des annotations

- vocabulaire pour la description des mutations



Sequence Ontology: une ontologie pour décrire les séguences
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Les plus visités :: Débuter avec Firefox 50 Alaune

Honje Browser Wiki GFF3 GVF Resources Software About RequestA Term Site Map

News

I September 2012 Karen
Eilbeck presented a
paper titled Using GVF for
Clinical Annotation of
Personal Genomes at the
AIMM workshop part of
ECCB12, in Basel

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 seguence annotation data, including: WormBase,
FlyBase, the Mouse Genome Informatics group, and the Sanger Institute. We are a part of the
Gene Ontology Project and the Open Biomedical Ontologies (QOBO) . Our aim is to develop an
ontology suitable for describing biological sequences. For questions, please send mail to the SO
developers mailing list

Switzerland.

a I July 2012 Mike Bada
Introduction presented a paper titled
The Sequence Ontology is a set of terms and relationships used to describe the features and ‘Efforts toward a More
attributes of biological seguence. 50 includes different kinds of features which can be located on Consistent and
the sequence. Biological features are those which are defined by their disposition to be involved Interoperable Sequence
in a biological process. Examples are binding_site and exon. Biomaterial features are those Ontology’ at the
which are intended for use in an experiment such as aptamer and PCR_product. There are also International Conference
experimental features which are the result of an experiment. SO also provides a rich set of on Biomedical. Ontology
attributes to describe these features such as "polycistronic” and "maternally imprinted”. In Graz, Austria.

I September 2011 Mike

The Sequence Ontologies are provided as a resource to the biological community. They have the : )
« < p g Y i Bada, University of

following obvious uses:

Coloradoi ]oir‘ls to SO
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J "} The MISO Sequence Ontology Browser l + I

| 6 (%] www.sequenceontology.org/browser/ochob.cg A *' sequence ontology
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Les plus visités [} Débuter avec Firefox =) A la une

VISO

Home Browser GFF3 Resources About RequestA Term Site Map

Search for Terms: Search Select Release: CURRENT SVN -

equence_attribute Welcome to MISO, the Sequence Ontology Browser
equence_collection I Search for a SO term by entering a SO term name or synonym in the query box
"sequence_feature above;
"sequence_variant I Explore the structure of SO and browse for SO terms using the expandable, cascading

tree on the left;

®-Obsolete Terms I Go to the detail page for a term where you can:

; I Get details about a term, it's definition and relationships;
HRelationship _ i , . ) . )
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 documentation about a term and it's history by
linking through to the SO wiki

[
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Dans le domaine de I'immunogénétique

Limites de SO:

- Il est necessaire de prendre en compte d’autres
Informations:
type de genes, type de chaines, ...

- Il faut des relations plus précises que « part_of » entre les
motifs

- Comment caracteriser precisement les sequences d’'IG
(.. et des TR): identification, classification des genes,
description, numérotation des acides aminés, obtention ?

=> nécessité d’'une ontologie spécifique
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http://www.imgt.org

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

IMGT-ONTOLOGY repose sur 7 axiomes:

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 v1.0.1 sur le site BioPortal
(http://bioportal.bioontology.org/ontologies/1491)



1 — Concepts d’'identification d’'IMGT-ONTOLOGY: keywords

Les composants moléculaires (MolecularComponent)
de la réponse immunitaire adaptative:

* Les immunoglobulines
* Les récepteurs des cellules T
* Les molécules du complexe majeur d’histocompatibilite

~ i -..-"‘\.
"*-._T—c ell_receptar .

iga—""

_':__.:r__
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Synthese des immunoglobulines

Chaines lourde Chaines légere
(IGH) (IGK/IGL)
"MoleculeType"
V-gene D-gene J-genc  C-gene Vigehe  Jgene Cjsne concept

Genome - JEHEHEHHHEHEHE-- (BB OV

1 DNA rearrangements 1
V-D-J- gene C-gene V-J- gene C- gene
s — — I  9DNA
2 Transcription 2
L-V-D-J-C-sequence L-V-J-C-sequence
' e
Transcriptome - — ([T — s —I— - mRNA

Proteome

i V-J-C-chain
IG-Light-Chain protein

IG (or antibody)

IG-Heavy-Chain

\rra nslation / (or in vitro CDNA)
V-D-J-C-chain

http://www.imgt.org

"ConfigurationType"
concept

germline
(undefined for C)

rearranged
(undefined for C)

rearranged

rearranged



1 — Concepts d’'identification d'IMGT-ONTOLOGY: keywords

Les types de chaine d’'une immunoglobuline (ChainType) :

» Les chaines lourdes (Alpha, Delta, Epsilon, Gamma, Mu)
* Les chaines légeres (Kappa, lambda)
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Synthese des immunoglobulines

Chaines lourde Chaines légere
(IGH) (IGK/IGL)
"MoleculeType"
V-gene D-gene J-genc  C-gene Vigehe  Jgene Cjsne concept

Genome - JEHEHEHHHEHEHE-- (BB OV

1 DNA rearrangements 1
V-D-J- gene C-gene V-J- gene C- gene
s — — I  9DNA
2 Transcription 2
L-V-D-J-C-sequence L-V-J-C-sequence
' e
Transcriptome - — ([T — s —I— - mRNA

Proteome

i V-J-C-chain
IG-Light-Chain protein

IG (or antibody)

IG-Heavy-Chain

\rra nslation / (or in vitro CDNA)
V-D-J-C-chain

http://www.imgt.org

"ConfigurationType"
concept

germline
(undefined for C)

rearranged
(undefined for C)

rearranged

rearranged



1 — Concepts d’'identification d'IMGT-ONTOLOGY: keywords

Les types de molécules (MoleculeType) :

* gDNA
* MRNA
* cDNA
e protein
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Synthese des immunoglobulines

Chaines lourde Chaines légere
(IGH) (IGK/IGL)
"MoleculeType"
V-gene D-gene J-genc  C-gene Vigehe  Jgene Cjsne concept

Genome - JEHEHEHHHEHEHE-- (BB OV

1 DNA rearrangements 1
V-D-J- gene C-gene V-J- gene C- gene
s — — I  9DNA
2 Transcription 2
L-V-D-J-C-sequence L-V-J-C-sequence
' e
Transcriptome - — ([T — s —I— - mRNA

Proteome

i V-J-C-chain
IG-Light-Chain protein

IG (or antibody)

IG-Heavy-Chain

\rra nslation / (or in vitro CDNA)
V-D-J-C-chain

http://www.imgt.org

"ConfigurationType"
concept

germline
(undefined for C)

rearranged
(undefined for C)

rearranged

rearranged



1 — Concepts d’'identification d'IMGT-ONTOLOGY: keywords

Les types de gene (GeneType) :

e variable

o diversity

* joining

e constant

e conventional (with or without leader)

dwem’q.r

.-" S - D
] ,_x" . cn:-n'u'entl-:-nal _without_ Ieader P
L‘i-__'__-il-' = M__.J__],ﬁ-_a—— e S J—
- (" conventional

- e VA iwa I -
- 15 A" T ——— . ]
R L conventional_with_leader _?'
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| joining |
. eining _
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N
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- i T T
[ ChainType W >4 | constant )
_ AT pa 7 p
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| Thlng hc p—ea—— IDENTIFIGATIGNE ‘*-HHH
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o f M-:-Iecularl.':-:nmp-:-nenth'- 'f wvariable \:'
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T

T —

-
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Synthese des immunoglobulines

Chaines lourde Chaines légere
(IGH) (IGK/IGL)
"MoleculeType"
V-gene D-gene J-genc  C-gene Vigehe  Jgene Cjsne concept

Genome - JEHEHEHHHEHEHE-- (BB OV

1 DNA rearrangements 1
V-D-J- gene C-gene V-J- gene C- gene
s — — I  9DNA
2 Transcription 2
L-V-D-J-C-sequence L-V-J-C-sequence
' e
Transcriptome - — ([T — s —I— - mRNA

Proteome

i V-J-C-chain
IG-Light-Chain protein

IG (or antibody)

IG-Heavy-Chain

\rra nslation / (or in vitro CDNA)
V-D-J-C-chain

http://www.imgt.org

"ConfigurationType"
concept

germline
(undefined for C)

rearranged
(undefined for C)

rearranged

rearranged



1 — Concepts d’'identification d'IMGT-ONTOLOGY: keywords

Les types de configuration (ConfigurationType) :

e germline
s rearranged
 partially-rearranged

e undefined
-LlGeneT'g.rpe !;
T
'_'_'_.F
is —
*‘f (" ChainType B
e \ ype ¥ P
.-". ____—'-_ e T _.-' . o,
B I _I!:T.f’ g a—— B - :.:_:.lnl:leflned.f.
| Thlng h:__|_|s-.a_. IDEHTIFIEATIDNF |—l5-i|—- Mc.lecularﬂ-:-mpl:-nent F‘ ii’ﬂf,,f’#-f B B .
— I _‘:7\\“"-15"-‘3______ B ) #Ji-.&a_ -::.partiall'g.r_rearranged.-:'
. ) _jpa——tT T -
H,.i;s.-a .
HHH —ga p—
~— 1 rearranged )
“““-a?#____ — =3 S
-h_.!u'I-:uIecuIeT'g.rpe___E' --HH.__ [

rd " T
[ germline |
_gemline



Synthese des immunoglobulines

Chaines lourde Chaines légere
(IGH) (IGK/IGL)
"MoleculeType"
V-gene D-gene J-gene  C-gene Vel Jgane Cigens concept
A ' J o=

Genome © - (e 9OMA

1 DNA rearrangements 1
V-D-J- gene C-gene V-J- gene C- gene
© — M HEH — - oONA
2 Transcription 2
L-V-D-J-C-sequence L-V-J-C-sequence
' | e |

¥ mRNA

Transcriptome s—{IEIT—
Proteome

i V-J-C-chain
IG-Light-Chain protein

IG (or antibody)

IG-Heavy-Chain

 —{II—
\rra nslation / (or in vitro CDNA)
V-D-J-C-chain

http://www.imgt.org
"ConfigurationType"

concept

germline
(undefined for C)

rearranged
(undefined for C)

rearranged

rearranged



1 — Concepts d’'identification d'IMGT-ONTOLOGY: keywords

Les types d’Entités moléculaire (Molecule EntityType) :

* VV-gene, D-gene, J-gene, C-gene

* V-D-J-gene, V-J-gene

» L-V-J-C-sequence, L-V-D-J-C-sequence
e V-D-J-chain, V-J-chain

(" W-J-C-chain

p

'Z:-I.'-:hainTyp;B f"ff I

— - f N
- = (D-EEHE )
isg~" T T
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Synthese des immunoglobulines

Chaines lourde Chaines légere
(IGH) (IGK/IGL)
"MoleculeType"
V-gene D-gene J-genc  C-gene Vigehe  Jgene Cjsne concept

Genome - JEHEHEHHHEHEHE-- (BB OV

1 DNA rearrangements 1
V-D-J- gene C-gene V-J- gene C- gene
s — — I  9DNA
2 Transcription 2
L-V-D-J-C-sequence L-V-J-C-sequence
' e
Transcriptome - — ([T — s —I— - mRNA

Proteome

i V-J-C-chain
IG-Light-Chain protein

IG (or antibody)

IG-Heavy-Chain

\rra nslation / (or in vitro CDNA)
V-D-J-C-chain

http://www.imgt.org

"ConfigurationType"
concept

germline
(undefined for C)

rearranged
(undefined for C)

rearranged

rearranged



1 — Concepts d’'identification d'IMGT-ONTOLOGY: keywords

Les types de structure (Molecule_StructureType) :
Les types de fonctionnalité (Molecule FonctionnalityType) :

£ Ty
| ghimeric )
b -

d . It
| fusion |
- L A

— —
I'u'Iu:uIecuIe StructureType

'{Stru cture Type ..:}-'i
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o T |_humanized )
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- l_\ regular |
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unproductive

-:.. Functionality Type .::wi
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Les types de fonctionnalité pour les entités moléeculaires en configuration

germline ou undefined

_ . _ P e

| Thlng he::]—'-‘na—- IDENTIFIBATIDN-F-:::]—M—- Functl-:-nalltyType ﬂ—&a—QMnlecule Functl-:-nalltyType pnc:]—i-‘ca—{’ ORF |
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223 % 2% 2%
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& - o
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—i {1 HH———{H—HEHHE 80O kb
r
5 & Tel i
I - - ~ glomeric
SRSHALT 2T 29T T T Cae o ewy oy o CCLUSTER
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Human IGL locus (22911.2)




Les types de fonctionnalité pour les entités moléeculaires en configuration

'f.-l:l-l': _rl:n du c;i;-e-.x'
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_'( productive )
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L
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V-D-J-REGION
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Concepts d’Indentification
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Quelles sont relations/contraintes sémantiques qui relient les concepts entre eux?




Relationships between Molecule EntityType

and the other IDENTIFICATION concepts

gDNA
mRNA
cDNA
\gene Degene o Crgene ety S protein
Genome - JE{EHEHHIHEHEE-- -JEHEEHHE
1 DNA rearrangements 1
V-D-J-gene C-gene V-J-gene C-gene
T 1 r 1 1 1

2 Transcription 2

L-V-D-J-C-sequence

[ ——

L-V-J-C-sequence

| pppe——
Transcriptome s —{IN— - sl ¢
\I’ranslation 3
V-D-J-C-chain

Proteome

i V-J-C-chain
IG-Light-Chain

IG (or antibody)

IG-Heavy-Chain

MoleculeType

http://www.imgt.org

conventional

variable B
GeneType | giversity ConfigurationType
A joining
is_ defined_by constant
defines | | is_defined_by

defines

functional
ORF
pseudogene
productive
unproductive

defines is_defined_by

Molecule_EntityType

:fofﬂhr

FunctionalityType

ha\

StructureType

regular

chimeric

humanized

undefined
germline

rearranged

partially-rearranged



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

variable and diversity and

L rearranged
joining  and constant

A
is_ defined_by

defines is_defined_by
defines

defines is_defined_by

ha/_for_ _has \\ _for_

regular  or
productive chimeric  or
or humanized .....

unproductive

Type"

gDNA conventional undefined cDNA
mRNA MoleculeTs variable . - A
cDNA i aain o GeneType diversity ConfigurationType | germline
protein . . joining rearranged
is_defined_by constant
defines | | is_defined_by
defines
defines is_defined_by
Molecule_EntityType
_has_ ha\
functional regular
ORF Functionality StructureType orphen
pseudogene transgene
. chimeric
productive .
. humanized
unproductive
“MoleculeType" “Config
V-gene D-gene C-gene V-gane C-gene concept concept
Genome : [EHEHEHHHHEHEHE-- -EHEHEHEHE-  OM germiine
1 \ DNA rearrangements 1
\-D-J-gene C-gene . \{-J-gene C-gene
s — - ‘— >  9ONA  rearanged
2 I Transcription 2
L-V-D-J-C-sequence L-V-J-C-sequence
T e re——
Transcriptome I‘-—__— s s{].— ¥ “mRNA rearranged
Translallon (or in vitro cDNA)
V-D- J—C—cham
Vd C-oham
Proteome IG Light-Chain protein rearranged
IG-Heavy-Chain

IG (or antibody)



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

Y.gene

“D-Jgens
“L--D-J-C-zequence

WL -J-Cchain

‘Malecule_ErtityType
‘diversity
/ = jaining
ErtityTyne
/ “canstant

/ ‘GeneType R “‘conventional

IDENTIFICATION

gy
— patially_rearranged
ConfigurationType ——2F
q_k_:.'_‘;‘_:k ‘Feartanged

‘undefined

g o
nucleic_acid - yDN A,

“MolaculaT “pratein
‘FundtionaltyT ype el TE
“unctional
— )
‘Molecule_FunctionalityType —f— ORF
—ba
\B\ peudogens
‘produdive

‘unproductive

1D
XX
AC
XX
DT
DT
XX
DE
DE
DE
XX
KW
KW
KW
XX
0S
ocC
ocC

oc
oc

XX
RN
RP
RX
RA
H.
RA
RT
RT
RL
XX

IMGT/LIGM-DB flatfile

X07448 IMGT/LIGM annotation : by annotators; genomic DNA; HUM; 618 BP.
X07448;

15-MAY-1995 (Rel. 2, arrived in LIGM-DB )
20-0CT-2008 (Rel. 200843-1, Last updated, Version 10)

Human V35 gene for lg heavy chain ;
genomic DNA; germline configuration; lg-Heavy; regular; functionality
functional; group IGHV; subgroup HV1.

antigen receptor; Immunoglobulin superfamily (IgSF);

immunoglobulin (IG); 1G-Heavv: variable] IMGT reference sequence gDNA;
germline; Imo_naLll V-gene.

Homo sapiens (human)

cellular organisms; Eukaryota; Fungi/Metazoa group; Metazoa; Eumetazoa;
Bilateria; Coelomata; Deuterostomia; Chordata; Craniata; Vertebrata;
Gnathostomata; Teleostomi; Euteleostomi; Sarcopterygii; Tetrapoda;
Amniota; Mammalia; Theria; Eutheria; Euarchontoglires; Primates;

Haplorrhini; Simiiformes; Catarrhini; Hominoidea; Hominidae;
Homo/Pan/Gorilla group; Homo.

[11

1-618

PUBMED; 2841108.

Matsuda F., Lee K.H., Nakai S., Sato T., Kodaira M., Zong S.Q., Ohno

Fukuhara S., Honjo T.;

"Dispersed localization of D segments in the human immunoglobulin
heavy-chain locus";

EMBO J. 7(4):1047-1051(1988).



2 — Concepts de Classification d’'IMGT-ONTOLOGY:
Principes de nomenclature des genes IG et TR

Human IGL locus (22911.2)

Group —>‘ IGLV | | IGL Locus \

Subgroup ——
/

CLASSIFICATION

is @ member of

IGLV2

is a member of is ordered in

G

http://www.imgt.org

Gene . | 16LV2-11
is a variant of T
Allele | | j6LV2-11*01
&
’”‘{ WaNEe exeexe s Y 2.5 o gay oy ¢ COLUSTER Telomerc
chelBch e o S M oreio M o e M eIfNe W o 1234867
HT-H_.'H_. & l-r —4noO—apg - Qo—— =2 1 050 kb
— -!f!- HEnhancar
'}

I S )




Fichier Edition Affichage Historique  Marque-pages ma
= IGHV1-2 immunoglobulin heavy variabl... | +

6 & www.nebi.nlm.nih.gow/gene/28474 '-" = nchi gene

:j. NCBI Resources [v¥] How To (v -

GEI"IE Gene - =
Limits Advanced

Display Settings: (v Full Report Send to: (¥)

IGHV1-2 immunoglobulin heavy variable 1-2 [ Homo sapiens ]
Gene |ID: 25474, updated on 6-Sep-2012

»
J

-~ Summary

Official Symbol |IGHV1-2 provided by HGNC
Official Full Name immunoglobulin heavy variable 1-2 provided by HGNC
Primary source | HGNC 5550
See related | IMGT/GENE-DB:IGHV1-2
Gene type other
RefSeq status VALIDATED
Organism Homo sapiens
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi: Mammalia; Eutheria;
Euarchontoglires; Primates; Haplorrhini; Catarrhini; Hominidae; Homo
Also known as V.35, IGHV12

o zntern



3 — Concepts de Description d’'IMGT-ONTOLOGY: Mg

i,
Labels et features o ot
http://www.imgt.org
V-GENE
| L-PART1 V-EXON |
— | l
5'UTR | FRl-IMGT. IERZ-IMGT. FR3-IMGT % 3 UTR
Cl W
| |
DONOR-SPLICE V-REGION
Label 1 Label Label relations
V-GENE V-EXON I | | I
FR3-IMGT CDR3-IMGT : | J
L-PART1 DONOR-SPLICE . — :
V-REGION FR1-IMGT |

V-REGION CDR3-IMGT I | |




V-GENE

L-PARTL L-PART?2 V-RS
5 —1l  veeson e
~ V-HEPTAMER
D V-EXON " V-SPACER
V-NONAMER

V-REGION

adjacent_at its 5 prime _to~" adjacent_at its 3 prime fo

L-PART2 cluded with same 3 prime in Ancludes with same 3 prime in

included with_same 5 prime in ~_includes with_same 5 prime in

V-EXON

adjacent_at_its 3 prime to adjacent at its 5 prime to

V-RS

includes_with_same 5 prime in ‘included with_same 5_prime in

V-HEPTAMER

includes with same 3 prime in jncluded with same 3 prime in (adjacent at its 3 prime tojdjacent at its 5 prime to

V-SPACER
Im
G adjacent_at_its 3 prime to /adjacent_at_its 5 prime to
Information
Ties system®

V-NONAMER

http://imgt.cines.fr




+t— IMGT/LIGM-DB Consultation module ¥3 - Netscape

Fichier Edition Afficher Aller Communicator  Aide Im
T J' Sigrets \k Adrezze :Ihtlp:#ligm.igh.cnrs.fr:81 04/ cai-bind MG T lect v j ﬁ' |nfoz connexes Ebé[uno
=lJcne —

b Ll Tics gl sz
FT V-GENE <1,.297> B
FT fpartial hitp://www.imgt.org
FT fclune_lib="chrumusume 22 specific coswid library®

FT folone="2e.2.2"

FT fallele="IGLVZ-11*01"

FT fmap="zzqll.z"

FT fgene="IGLYZ-11"

FT forganisw="Homo sapiens"

FT V-REGION 1..297

FT fallele="IGLVZ-11*01"

FT fgene="IGLYZ-11"

FT ftranslation="0SALTOPRIVIGSPGOSVTISCTGTISDVGGYNYVIWYOOH

FT PGEAPELMIYDVEKRPSGYPDRFSGEEAGNTASLTIAGLOAEDEADYVCCSYAGS

FT ¥TF"

FT FR1-THMGT 1..75

FT HAA_IHGT="1 to 26, Ak 10 missing"

FT ftranslation="03ALTOPRIVIGIPGOSVTISCTGT™

FT 1st-C¥5 6d..66

FT CDR1-IMGT 76..102

FT HAA_IHGT="27 to 35"

FT /translation="33DVGGYHYT"

FT FRZ-TNGT 103..153

FT HAA_IHGT="39 to 55"

FT ftranslation="VSUYQOHPGELAPKLMIY"

FT CONSERVED-TRE 109,.111

FT CDRZ-IMGT 154, .162 |
FT HAA_IHGT="56 to 58"

FT /translation="DV3"

FT FR3-INGT 163..270

FT HAA_IHGT="EE to 104, &L 73, 81, 82 missing"

FT ftranslation="KRP3GVPDRF3GSEIGNTASLTISGLOAEDEADYYC"

FT 2nd-CY3 268..270

FT CDR3I-IMGT 271..297

FT fAA_IHGT="1DS to 113"

FT ftranslation="CSYAGIYTF"

bk

20 Sequence 297 BP; 60 Ay 93 C; 71 G; 73 T: 0O cther:

cagtotgeos tgactcagoc togotcagty tcogggtotce ctggacaghbce agboaccato &0

tootooacto gaaccaogoady toatogbtogt ogottatasct atobctocto gbtaccgacad

120

==

|Document ; charge

SN TR

=
ol




4 — Concepts de Numérotation d’'IMGT-ONTOLOGY:-

Numeérotation standardisée des domaines des IG et TR

Collier
De
Perles

Protein
Display

X02850  TRAVE-6701
AEDD0ESS, TRAVE-6702

MBE361  TRAVS-6702

X02850 |, TRAVE-E¥01
AEQO00EES, TRAVE-E*02
MEEZEL | TRAVE-E¥02

X02850  TRAVE-6701
AEDD0ESS, TRAVE-6702

MEE361 | TRAVS-6%02

X0ZEE0 |, TRAVE-E¥01
AEOO00EES, TRAVE-E*02
MEEZEL | TRAVE-E¥02

X02850 | TRAVE-E¥01
AEQ00EES, TRAVE-EF02
MEEZEL | TRAVE-E+02

X02850 , TRAVE-6701

AEDD0ESS, TRAVE-6702

12 3

4 5 & 7 8

9

A o s % T 0o L D 5
GCC CAG TCT GTG ACC GAG CTT GAC AGC

21 2z %
L R

CTG AGE TGE AAC

41 42 43 44 45 46 47 48 49 50 51

vy ¥ q
TGG TAT 6TG CAR

IMGT
1 "B &%
T L
RCC CTE .

101 102 103 1

GAE TAC TTC T

0 11 12 13 14

15 16 17

18 19 20

o ¥ P v F E E A P % E
CAR GTC CCT 6TC TTT GAR GAR GCC CCT G6TG GAG

24 25 2e I7 IE
¥ 5 5 3

43
W

¥ P H 4 & L 0
TAC GGG RAC CAR GGA CTC CAG

CDRI-THGT,
o 32 o
s ¥ %

TAC TGR TCG TCT G6TT TGA 6T6 TAT ...

B4 EL EE £7 B2 E3 70 71 72 7% M
#« E 5 I N

..... GTT GAR AGC ATC RAC
o6

3 s F H
AAG ABT CAR ACT TCC TTG CAC

CDR3-IMET
04 I0% 106 107 I0%

C A ¥ 8
6T GCT 6T¢ AGT GA

84 24a 24 B4c 85 86 87 #8 B9 A0 A1
kil s T E K

DR
52 53 54 55 56 57 58 53 60

7% 76 77

3z 33 34

L I
TTG AGG AAR CCC TGA BTC

2 3 3% e 37 3 23 40
L F

.. BTG TTC

2-

L L L ¥ ¥ L1 5 & 5
CTT CTC CTG AAG TAT TTA TCA GGA TCC

78 7a 80
G F E

. 66T TTT GAG

a8 a3 57
H I s
CAT ATA AGC

ag a3 100
D T A
GAC ACE GCT

Alignment
of alleles

MEEZE1 | TRAVE-EF02 - mm mme mee e mee g #e
TRAW FE1-IMGT COR1-IMGT FREZ-IMGT CORZ-IMGT FER3-IMGT COR3-IMGT
fene {1-26) (27-35) {30-55) {56-65) (66-104) {105-115)
1 10 20 30 i =] i 70 80 GdaEC Gy 100 110

......... T S S I B o B S S S R

AEND065S, TRAV1-1 GOSLEQ. PSEVTAVEGAIVOINCTYO TSGEYG. . . ... LSWYQOHDGGAPTFLSY NALDG. .. .. LEETG....... RFSSFLSRSOSTGYLLLOELOMEDSASYRD AVE. . ... ...

AEOOOGRSE, TRAV1-2 GONIDQ. PFTEMTATEGAIWOINCTYO TSGFNG. . . . .. LEFWYQ(HAGEAPTFLSY NWLOG. . . .. LEEEG. . . . ... RFSSFLSRSEGYSYLLLEELOMEDSASYLC AWR. ... .. ..
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é : Information
"OBTENTION"
http://www.imgt.org

cell, tissue, organ / transgenic

- PBL - animal

- liver - plant
libraries

autoimmune diseases :

- autoantibody - Glsleimlie

- rheumatoid factor -CDNA
-combinatorial

clonal expansion diseases

) PCR
- leukemia
- lymphoma hybridoma
- myeloma - monoclonal antibody
| | | |
Origin Methodology

The "OBTENTION" concepts specify the origin and methodology




"ORIENTATION"

Locus TRA/TRD (human)
14911.2
Orientation of the locus on
the chromosome: FORWARD (FWD)

14

132 17 ter F.r

-

112

11.2
13

q 22

24.1 24 2

4.3 ]
21 O i
a2

32.3

x

interspersed 55

TRAY 49 TRDY: 1, TRAM/DW: &5
TRDW :
TRDD .
TR -
TRDC :
TRDW
TRAL -
TRALZ

1000 kb (127 genes)

Locus IGH (human)
14932.33
Orientation of the locus on
the chromosome: REVERSE (REV)

14
P
9
IGHC: 11
IGH - 9
IGHD : 27
IGHY : 123-129
N 1250 kb
b (170-176 genes)




"ORIENTATION"

Muq6
Gcﬁl;le —
¥ . . - N Information
¥ IMGT Repertoire {(RPI) - Mozilla Firefox -0l x| Tics system®
Fichier  Edition  Affichage Allera Margue-pages  Oukils 7 http:/Aww.imgt.org
rFs
IMGT
Gene Gene in locus Gene in seguence
Gene I:hrnn_'uns-_:-mal orientation IMGT/LIGH-DE
localization en L Positi Ori entati i IMGT label Pasiti i entati
chromasome oS QEITIon:s re 1an accession abel= QEItons rie 1an
number
IGKC_C-REGION q11.2 REw IGK “O05sT C-REGION 334 653 sense
1G KIS q11.2 REw IGK 171417 . APOD1215 Jo0zz J-RE+J)-REGION 153261612 sense
1G K4 q11.2 REw IGK 1714102, APOD1215 Jo0zz J-RE+J)-REGION 1221..1297 sense
1GEIZ q11.2 REw IGK 1713760, APOD1215 Jo0zz J-RE+J)-REGION 820..955 sense
1GEIZ 2q11.2 REw IGK 1713465, APOD1215 JOo0z4z J-RE+J)-REGION 73,650 Sense
1GK.N 2q11.2 REw IGK 1713093, APOD1215 JOo0z4z J-RE+J)-REGION 212,288 Sense
1G KM 2q11.2 FuD IGK 1629406, APOD1211 200023 L-PARTI+AINTRON+ A EXON 4R S 98..709 Sense
1GENG-2 2q11.2 FuD IGK 1677682, APDD1211 A24as L-PARTI+AINTRON+ A EXON 4R S 304,822 Sense
1GENT-2 2q11.2 REw IGK 1659929, APDD1211 A believ L-PARTI++ INTRON+ EXON 6231221 Sense
1GEM2-4 2q11.2 REw IGK 1643348, APOD 1240 A4 L-PARTI++ INTRON+ EXON A6, 1206 Sense
1GEN -5 2q11.2 REw IGK 1627697 . APDD124H 200001 L-PARTI+AINTRON+ A EXON 4R S 207802 Sense
1GEN -6 2q11.2 REw IGK 1608734, APOD1230 h4a58 L-PARTI+AINTRON+ A EXON 4R S 131637 Sense
1GENG-T 2q11.2 REw IGK 1506528 . APOD1230 AO2TE L-PARTI+AINTRON+ A EXON 4R S 134680 Sense
1G KN -8 2q11.2 REw IGK 1582586, APOD 1209 k020487 L-PARTI+w INTRON+w EXON 50, 1427 Zense
1GENT -9 2q11.2 REw IGK 1565034, APOD 1209 FO2096 L-PARTI+w INTRON+w EXON G641..1168 Zense
1GKW2Z-10 2q11.2 REw IGK 1556022, APOD1209 20001z L-PARTI+w INTRON+w EXON 121814 Zense
1GEMG-11 2q11.2 REw IGK 1547845, APDD123H1 HO166S L-PARTI+ A INTRON+ W EXOM 4R S 134 677 Zense
1GKM-12 2q11.2 REw IGK 1534792, APDD12H WO167T L-PARTI+ A INTRON+ W EXOM 4R S 11701674 Zense
1GKMA-13 2q11.2 REw IGK 1529026, APDD123H FO20493 L-PARTI+w INTRON+w EXON 427 A0 Zense
1GKMW2Z-14 2q11.2 REw IGK 1486996 . APOD 1228 o L-PARTI+w INTRON+w EXON 191..956 Zense
1GKMWG-15 2q11.2 REw IGK 1429840, APOD1228 h22090 L-PARTI+ A INTRON+ W EXOM 4R S 6761218 Zense
1GKNA-16 2q11.2 REw IGK 1475162, APOD 1243 JO0z 4 L-PARTI+ A INTRON+ W EXOM 4R S 131636 Zense =
1| | JJ
@ Rechercher @ | cluster @ Qccurrence suivante @ Occurrence précédente | =] Surligner kout [ Respecter la casse




Annotation and IMGT-ONTOLOGY concepts =

Muq6

: : : — Gene 8
) IMGT/LIGM-DB Consultation module ¥3 - Mozilla Firefox 1ol x| TICQ g';;g;"'“
File Edit \Miew Go EBookmarks Tools  Help ﬁ

_ _ o] http://www.imgt.org
ID AY995750 IMGT/LIGM annotation : sutomatic:| mBNL:J| HUM; 366 EBP.
XX
AC AY995750;
XX

DT Z25-MAY¥-2005 (Rel. 2005:21-3, arriwved in LIGM-DE )
DT 25-A00G-2005 (Rel. 200534-4, Last updated, Version 3)

X
DE Homo sapiens isolate 4H immunoglobulin heawvy chain wvariasble region [(IGHWV1)
T B a0 T HTr 2N 1] 1 LEER ek i | 1 ]

DE wBEMNA;: rearranged configuration; Ig-Heavy: regular; functionality

DE productive; group IGHV: subgroup HV1.
e

Kl antigen receptor; immunoglobulin superfamily: Ig; Ig-Heawy: wvariable:
K diversity: joining: imunoglobulin.

o

Homo sapiens (human)

) Eunkaryota; Metazoa; Chordata; Vertebrata; Mawmmnalia; Eutheria; Primates:;
o Catarrhini; Hominidaes; Homo.

XX

FI [1]

RFP 1-366

R PUBMED; 15706403,

R4 Stamatopoulos K., EBelessi C., Papadaki T., EKalagiakou E., S3tavroyvianni M.,
Ri Douka V., Afendaki 3., Saloum R., Parasi L., Anagnostou D., Laoutaris N.,
R4 Fassa=s A., Anagnostopoulos A.;

Z0——>»0—T—42mQ0 —

RT "Irtounoglobulin Heavy- And Light-chain Repertoire in 3plenic Marginal Zone
RT Lyrphorma':

RL [er] Mol. Med. (Z005) In press

XX

R [2]

RFP 1-366

Ri Stamatopoulos K., EBelessi C., Papadaki T., Kalagiakou E., 3tavroyianni N.,

R4 Douka V., Afendaki 3., Saloum R., Parasi L., Anagnostou D., Laoutaris HN.,
R4 Fassas L., Anagnostopoulos AL}

RT ;

EL Submitted (30-MAR-Z005) to the EMEL/GenBank/DDEJ databases.

EL Hemwatology Department and HCT Unit, Papanikolaou General Hospital,

RL Thessaloniki 57010, Greece

XX

IR EMEL; AYS95750.

XX

FH Eey Location/Qualifiers
FH

FT L-W-D-J-C-3EQUENCE <1..366> LI




Annotation and IMGT-ONTOLOGY concepts

Z0—44T1T—2XOWLMO

Mug®
3 IMGT/LIGM-DE Consultation module ¥3 - Mozilla Firefox =] | %éﬂ foformation
ics system®
File Edit Wiew Go  Eookmarks Tools  Help ﬁ
FH Eey Location/Qualifiers ;l http://www.imgt.org
FH
FT L-V-D-J-C-3EQUENCE}] «<1..366>
FT fpartial
FT dbh xref=rtawon:Se06" OBTENTION
FT foell types"B-cell" I
FT figolate="4H"
FT Xtissue_t?pe="sp leen from splenic marginal zone
FT lymphoma™
FT Jorganisw="Howmo sapiens"
FT V-D-J-REGICN <1..366x
FT fpartial
FT Jprotein id="ALAXO3S43.1"
FT ftranslation= MEGAEVERPGASVEVICHASGTTFSGTY IHIVRQAPGQELEW |
FT MGUINPHNSGGTNYAQKEF QG THTRED TS ISTVYMELSRLESDD T
FT TIFGVLMGRENWFDPWGOGTLYTVSS™ CLASSIFICAT'ON
FT V—-REGION <1..276
FT Jpartial
FT fallele="IGHV1-2*04, putatiwve™
FT Jgene="IGHV1-2"
FT Ik = L ST = =
FT fputative limit="3' side"
FT JStranslation="3CGAEVEEPCGLASVEVSCEASGYTFSCGYY
FT MGUINPHNSGGTNYLQKF QG TMTED TS ISTVYMELSRLRS] N U M E ROTAT I O N
FT FR1-IMGT 1,57
FT fpartial
FT JLL IMGT="7 to Z6, AL 10 is missing"”
FT Jtranslation="3CAEVEKPGAIVEVICEAI"
FT 1t -C¥3 i el
FT CDR1-TMGT L. .81
FT FAL IMGT="27 to 34"
FT ftranslation="GY¥TFaGyyY"
FT FRZ-IMGT 82..132
FT JLL TMGT="39 tao 55"
FT ftranslation="IHWMVROAPSOSLETMGT"
FT CONZIERVED-TRP 85, .90
FT CDRZ-IMGT 133..156
FT JLL IMGT="56 to 63"
FT Jtranslation="INPHNIGGT"
FT FR3-INGT 157..270
FT JBAL IMGT="66 to 104, AL 73 is missing"
FT Jtranslation="NYAQEFQGUVTHNTRDTSISTVYMELSELRSDDTAVYVC™ ll




Les atouts de IMGT-ONTOLOGY

http://www.imgt.org

1 - Pour les utilisateurs:

» Deéfinir un vocabulaire précis et specifique du
domaine qui permette de décrire en détall
toutes les caractéristigues des IG et des TR

 Proposer ce vocabulaire standardise comme
criteres de sélection dans la base



Les atouts de IMGT-ONTOLOGY

http://www.imgt.org

2 - Pour les annotateurs du laboratoire:

 Faciliter la communication au sein de I'équipe
 Faciliter la formation du nouveau personnel

o Etablir les regles d’annotation qui expriment
les dépendances entre les termes du
vocabulaire



Les atouts de IMGT-ONTOLOGY ue
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http://www.imgt.org

3 - Automatisation des procedures:

» Alléger le travail des annotateurs

* Développer des outil d’annotation



Les atouts de IMGT-ONTOLOGY ue
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http://www.imgt.org

4 — Intégration des nouvelles
connaissances en immunogeénétique

* Modifier les regles existantes

 Appliquer les modifications aux donnees
préexistantes



Partage des connaissances
Partager/relier les differentes ontologies

= ontologies géneralistes/spécialisées

- ontologies développees pour la biologie « en géneéral »
partager les mémes concepts

guelque soit le domaine (ex: Gene Ontologie)

- ontologies spécialisées dans un domaine (ex: IMGT-
ONTOLOGY dans le domaine de 'immunogénétique)

= ontologies d’autres domaines scientifiques
= physique

= chimie
= meédecine



Une ontologie correspond a représentation des connaissances

La subjectivité est liee aux nécessités du domaine d’application. II
faut accepter que les connaissances soient représentées sous
différents points de vue, par exemple:

- GO: fonction moléculaire, composant cellulaire, processus
biologique
- IMGT-ONTOLOGY: 7 axiomes

Il existe différentes terminologies, différentes conventions, différents
niveaux de granularité

Les langages utilisés pour la formalisation des ontologies n’ont pas

le méme niveau d’expressivité

=> D’ou la nécessité de comparer et de mettre en évidence les
ressemblances



Chague ontologie a sa propre organisation
Chaque concept :

- a une position donnée dans le graphe

- est désigne par un terme

- possede une ensemble de propriétés
(dont les relations avec les autres concepts)

Comment relier les ontologies?



Le mapping

e Correspondance entre les concepts/classes/entites
de deux ontologies.

e Le mapping exprime une « similarité » sémantique



) 5K0S Simple Knowledge Drganization System Namespace Document - HTML ¥ariant, 18 August 2009 Recommendation Edition - Mozilla Firefox = IEllll

Fichier  Edition  Affichage  Historigue  Marque-pages  Cutils 2

'_-: 'B b c x TaT ||j |http:,l’,l’www.w3.0rg,I’ZDDQ,I’DS,l’skos-reFerence,l’skos.html b I-._l ~ | gene ontology )'T:'
@ Les plus visités w Débuter avec Firefox = Alaune | IMGT | | vguest | admin |j Google Traduction

| |j Gene Ontology - xanthophare - Terms ... | l |j SKO0S Simple Knowledge Drganiza...ﬁ ]T\ F

W3C .

SKOS Simple Knowledge Organization System Namespace Document - HTML Variant
18 August 2009 Recommendation Edition

This version:
http: v w3 orgf2009/08/skos-referencelskos htrml
Latest version:
http: Mfensne w3 orgf2004/02/skos/core html
Authors:
Alistair Miles, STFC Rutherford Appleton Laboratory / University of Cudord
Sean Bechhofer, University of Manchester

Status of this Document

This document describes the schema available from the SKOS namespace.

Introduction

The Simple Knowledge Organization System (SKOS) is a common data model for sharing and linking knowledge organization systems wia the Semantic VWeb This document provides a brief description of
the SKOS Vocabulary.

For detailed information about the SKOS Recommendation, please consult the SKOS Reference [SKOS-REFEREMCE] or the SKOS Primer [SKOS-PRIMER].
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10. Mapping Properties

10.1. Preamble

The SKOS mapping properties are skos: closeMatch, skos: exactMatch, skos: broadMatch, skos: narrowdatch and skos: relatedMatch. These properies are used to state
mapping (alignment) links between SKOS concepts in different concept schemes, where the links are inherent in the meaning of the linked concepts.

The properties skos: broadMatch and skos: narrowtatch are used to state a hierarchical mapping link between two concepts.

The property skos: relatedMatch is used to state an associative mapping link between two concepts.

W3C Recommendation

The property skos: closeMatchis Used to link two concepts that are sufficiently similar that they can be used interchangeably in some information retrieval applications. In order to avoid the
possibility of "compound errors” when combining mappings across more than two concept schemes, skos: closeMatch is not declared to be a transitive property.

The property skos: exactMatch is used to link two concepts, indicating a high degree of confidence that the concepts can be used interchangeably across a wide range of information retrieval
applications. skos: exactMatch is a transitive property, and is a sub-property of skos: closeMatch.

10.2. Vocabulary

sko=z:mappingRelation
skos:closeMatch
zskos: exactMatch
skos: broadMatch
skog: narrowtatch

skos:relatedMatch

X Rechercher Imappin & suivant @ Précédent & Swrligner tout | Respecter |a casse
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Mappings sur le site NCBO Bioportal
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— Search all ontologies — Find an ontology — Search resources
Advanced Search Browse Ontologies > Advanced Resource Search
— Most Viewed Ontologies(September, 2011) ———————— [ Latest Notes — Latest Mappings
Ontology Views RE:what's the Qifferen;e between this note and Deceased (HOM-EPIC) == 2
notes on mappings? (Biomedical Resource [HOM-DATASOURCE EPIC)
_ _ ontology)
Mational Drug File 5409 The Term Motes refer to comments or actions ]
linical reguested on Terms in the ontology. The 2 (HOM-DATASOQURCE _EPIC:
SMOMED Clinical Terms 2749 Mapping Motes... [(HOM-EPIC)
MedDRA 2276
what's the difference between this note and Alive (HOM-EPIC) == 1
NEl Thesaurus o34 notes on mappings? (Biormedical Resource [HOM-DATASOURCE_EPIC]
. . . Cntologyl
Medical Subject Headings 683 wWould you guys please answer this for me?
1 (HOM-DATASCOURCE EPIC
HGM-EPIC)
o Re:wWhy have you deprecated this? (Riomedical
—— Statistics Resource ontology)
This term was deprecated because therewas a Registered Domestic Partner
onrolodies 296 typo in the term name. Separated (HOM-EPIC) =}_9lﬂ
1 | »
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Browse mappings between termsin different ontologies | 7

Selectan Ontology -

ABA Adult Mouse Brain (2319)

AI/RHEUM (8625) edical Computing supported by the NHGRI, the NHLBI and the NIH Common Fund und

Trustees of Leland Stanford Junior University. All rights reserved.
Adverse Event Ontology (1904) elease Notes Terms of Use Privacy Policy

African Traditional Medicine (826)
Amino Acid (842)

Amphibian gross anatomy (3356)
Amphibian taxonomy (2593)
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Amino Acid (842) w
ONTOLOGY MAPPINGS TO MAPPINGS FROM .
Cell line ontology 18 18
Chemical entities of biological interest 46 46
Comparative Data Analysis Ontology 45 45
Experimental Factor Ontology 4 4
Family Health History Ontoloay 2 2
Foundational Model of Anatomy 18 18
Galen 20 20
Gene Regulation Ontology 2 2
Health Level Seven 4 4
o International Classification for Nursing - - | _'|;I
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TERM MAPS TO

Aming Acid . Cysteine --= Cell ling antology © Cysteine (17 Mapped By armirg

Aming Acid - AminoAcid --= Cell linge antalody © Amino acid (1) Mapped By amirg

Aming Acid @ Glutamine --= Cell line ontology © Glutamine (13 Mapped By amirg

Amnino Acid - Arginine --= Cell line ontology © Arginine (11 Mapped By amirg

Amino Acid ; Ghyoine --= Cell line antolagy : Glycine (1) Mapped By amirg

Amino Acid © Histidine --= Cell line antalagy : Histidine (1) Mapped By amirg

Amino Acid © lsoleucing --= Cell line antolady : Isoleucine (1) Mapped By amirg

Amino Acid © Lysine --= Cell line antology © Lysine (1) Mapped By amirg
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Amino Acid

Jump Tc:l Details Visualization Notes (0) Term Mapping Term Resources

= AminoAdd
- Alanine or Arginine or Asparagine or Aspartate
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Proline or Serine or Threenine or Tryptophan
or Tyrosine or Valine cysteinyl radical (Chemical .
# AliphaticAminoAcid entities of biological LOOM ptip:;wwx;.ur3.o:ﬁ}$l]l?4fﬂ2 amirg 05/17/10 ;’?L:v
4 AromatichAminoAcid interest) skos/cores closeMatc et
4/ LargeAliphaticAminoAcid
#* NegativeChargedAminoAcid Cysteine (Galen) LOOM hitpJ//www.w3.0rg/2004/02 amirg 05/17/10 e
+# PositiveChargedAminoAcid /skos/core#t closeMatch Notes
=" SpedficAminoAcid . .
Lo Cysteine (Logical . .
Allphatmf\mmaﬂﬂd Observation Identifier LOOM http//wwww3.0rg/2004/02 amirg 05/17/10 View
~ Alanine Names and Codes) /skos/core#closeMatch Notes
- AminoAcd and
(hasSideChainStructure some httpyAwwww3.ora/2004/02 View
Aliphatid Cysteine (NCI Thesaurus) LOOM !Skz;":; m#dosenf: “h / amirg 05/17/10 Netes
- Asparagine
- Cysteine Cysteine (Comparative Data http/Awww.aw3.0rg/2004/02 . View
- Glydne Analysis Ontology) LOOM /skos/core#closeMatch amirg 0571710 Motes
# LargeAliphaticAminoAcid . il
#° NegativeChargedAminoAcid Cysteine (Logical . 0
’ Observation Identifier LOOM http/www.w3.0rg/2004/02 amirg 05/17/10 View
- Proline /skos/core#closeMatch Notes
5T . . Names and Codes)
inyPolarAminoAcid
-~ Valine H : .
. Cysteine (National Drug http//wwww3.0rg/2004/02 . View
+ AminoAcid * File) LOOM /skos/core#closeMatch amirg 05/17/10 Motes
+- AromaticAminoAcid
- PositiveChargedAminoAdid cysteine (Sequence types LOOM http//wwww3.0rg/2004/02 amirg 05/17/10 View
4 TinyPolarAminoAdid and features) /skos/core#closeMatch Motes
+- RefiningFeature missing term (Foundational http//wwww3.0rg/2004/02 . View
+- SpedficAminoAcid Model of Anatomy) LOOM /skos/core#closeMatch amirg 05/17710 Motes
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Alignement d’ontologies:

L’'alignement d'ontologies permet d’établir des liens de
correspondance entre deux ontologies originales.

Les ontologies destinées a étre alignéees sont des ontologit
Distinctes.

L’alignement si les ontologies concernées deviennent

« homogenes » et ceci tout en restant séparees

=>| 'automatisation de ces taches est
encore du domaine de larecherche



Fusion d’ontologies :

La fusion d'ontologies permet de creer une seule
ontologie qui regroupe les connaissances des deux
(ou plus) ontologies fusionnées.

Ces ontologies appartiennent en général au méme
domaine d’application.



Intégration d’ontologies

L'intégration d'ontologies permet de construire une
nouvelle ontologie tout en utilisant des
connaissances formalisées dans I'ontologie
Intégreée.

La nouvelle ontologie n'est pas destinée a remplacer
I’'ontologie intégrée.



IMGT-ONTOLOGY integre les ontologies « protegé »,

IMET-DNTDLDGY—UI—U—I (http:/ /'www.imgt.org,/download /IMGT-ONTOLOGY / IMGT-ONTOLOGY-v1-0-1.0wl) - [C:' Documents and Settings . giudi’,™

File  Edit ‘“iew FReaszoner Toolz Refactor ‘Window  Help

« protege-dc »

=l01x]

<A || > |® IMGT-ONTOLOGY -%1-0-1 (hittp: faevaesns imot . oreidosenlosachibd G T-ORTOLOGY AMGT-ORTOLOGY 41 -0-1.avel)

[ Active Ontology | Entities | Classes | Object Properties | DataProperties | Individusls | OWLYiz | DL Guery | OrtaGraf |

rAnnotatinns r Selected entailments |

annotations: Metrics il
Annotations = Class court 262
A G AL ot A E 1 ot Lo Ao 40 o i b W L e o LA 1t o L 1
izDefReififionenctics data from genome, proteome, genetics, two-dimensional (200 and three-dimensional Chject property court 10
(30} structures " string Data property count 4
R Inclivicual court u]
"1.0.1"tring DL expressivity ALCIMNIDY
creatar
"Marie-Paule Lefranc"*string Clesss alalii
description SubClazsOf axioms count 559 L
"t g EquivalentClazses axioms count 38
e L T L T T T T T e e e e T T P T T e T E DigjointClasses axioms count 1596
cOmEaber, to localize and to orientate objects, processes and relations atthe molecule, cell, issue, organ, = ol court 0
M A (TN TR FOF T YR | LTI WX TR
Hidden GCl Count 38
|/ Ontalogy imports r Zeneral axioms r ROFSAML rendering r LML rendering I/ Ol functional syntax rendering
Imparted onto Chject property axioms
Direct Imports SubObjectPropertyOf axioms count 0
protege (hitp: forotege stanford eduwiplugins/owlprotege) EqjuivalertObjectProperties axioms court 0
protege-de (hitp: Mprotege stanford eduhluginsiowlideprotege-de owl) InverseCbjectProperties axioms count 4
DigjointOhjectProperties axioms count u]
Indirect Imports FunctionalObjectProperty axioms court 0
InverseFunctionslOhbjectProperty axioms count u] -
Trarsiti kst Dy ot =15t Limt n b

To uze the reasoner click Reasoner-=Start reasoner

Show Inferences




A quoi servent le mapping/alignement/fusion/intégration?
- Facilite I'extraction de données dans des bases hétérogene

- Correspondance entre les termes utilisés dans difféerents
domaines pour I'expertise de données

- Pour le web sémantique

- Collaboration entre logiciels



Exemples :
Partage des données entre diverses bases de données

Relier des données entre les différentes bases

Quelle est la signification des liens?

Dans les fichiers EMBL:

-Les numeéros d’acces reliés (intra EMBL): ligne AC
- pour rappeler les anciens numéros d’acces
- pour indiquer des séquences identiques, incluses I'une dans |'autre,....

-La liaison avec les données dans d’autres bases: ligne DR
- identité
- protéine correspondante
- genes impliques ....

= Compréhension implicite (ou presque) par I'étre humain
= qu’en est-il des machines?



Exemple d’éditeur d’ontologie: OBO-Edit (GO, SO, ...)
http://oboedit.org/

) DBO-Edit - Overview - Mozilla Firefox

o ] A
Fichier  Edition  Affichage  Historigue  Marque-pages  Oukls 2
[ || OBO-Edit - Overview [ + -
( (- ’ IJ http:foboedit.org) ’_._" - '.';‘ = obo edit ;?'] | A |
CBO-Edit iz an open source ontology editor witten in Java,
CBO-Edit i optimized for the OBO biological ontology file format. It features an easy to
use editing mterface, a simple but fast reasoner, and powetfil search capabilities.
CRO-Edit iz developed by the Berkeley Bioinformatics and Ontologies Project, and i3
funded by the Gene Ontelogy Conzortivm, Contributions to the OBO-Edit codebase are
always welcome.
http: fitranslate, google. Fritranslate?hl=Frasl . hs=hst@rls=org.mozilla:fr:officialfprmd=inwns
*  Rechercher : Iimgt ‘ Suivant f Précedent o Tout surligner | Respecter la casse




Exemple d’éditeur d’ontologie: Protége

http://protege.stanford.edu/

- 7y Pﬂ'_llégécl tology B
Fichier Edition Affichage Historigue Marque-pages @g
+

<€, The Protégé Ontology Editor and Knowl...

é © protege stanford.edu

protégé

HOME | OVERVIEW | DOCUMENTATION | DOWNLOADS | SUPPORT | COMMUNITY | WIKI | ABOUT US

welcome to protégé

Protégé is a free, open source ontology editor and
news Iknowledge-base framework.

4th June 2012 The Protégé platform supports two main ways of modeling
WebProtégé 2.0 beta! ontologies via the Protége-Frames and Protége-OWL editors.
Protégé ontologies can be exported into a variety of formats

R ST including RDF(S), OWL, and XML Schema. (more)

read release notes

Protégé is based on Java, is extensible, and provides a
plug-and-play environment that makes it a flexible base for

Find us on rapid prototyping and application development. (more)

Facebook

Protégé is supported by a strong community of
developers and academic, government and corporate
users, who are using Protégé for knowledge solutions in
areas as diverse as biomedicine, intelligence gathering,
and corporate modeling.

commumity
Registered Users 200,045
protege-users list members 17,269
protege-discussion list members 2,501

protege-owl list members 2,312

Protége is available from this site as a free download
along with plug-ins and ontologies.

& - protege

Search:

i

go to protégé-owl

|

1E e

& o0
LI I ]

A w
go to protégé-frames

go to WebProtégé

Protege Project

protegeproject

protegeproject Going to #SemTechBiz in
NYC? Friends of the Protege project can
enter discount code "BMIR15" to receive

an extra 15% off conference passes,
11 days ago * rephy * retwest + favorits

protegeproject Please take our quick
survey to help us determine if we should
offer a Protege Conference in 2013:
goo.gl/Cz3GP.

11 days 200 * rephy + retweet « favorite

protegeproject Protege 4.2 beta update
(build 278) now available! Release notes
and download link: goo.gl/vaxI0.

71 days 200 * rephy + retweet « favorite

protegeproject The WebProtege 2.0
beta user interface provides OBO-specific
widgets, making it easier to edit OBO
term metadata. twitpic.com/9sviig

108 d=ys 200 * rephy * retwest + favorita

Join the conversation




ROles des responsables de S

Assurer la cohérence d'un ensemble d'informations
qui comprend des données (dans une base de
données...), des applications, interfaces pour un
ensemble d'utilisateurs

On demande en plus:

la de I'information le plus
possible

- simultanément sous
- a travers
- "tout le monde" veut offrir

Les utilisateurs ont des demandes difficiles a anticiper,
qui évoluent rapidement



Complexité des Sl

* Les systemes d'information n'ont jamais eté congus
pour durer si longtemps ou pour €tre résistants au
temps qui passe (bug de I'an 2000)

+ Il faudrait adapter certaines méthodes, standards,
protocoles dépassés/oubliés.

* Les versions des outils, standards, changent plusieurs
fois au cours d'un méme projet.

“La toute derniere release, (ou la version beta)" des
outils disponibles comprend souvent de nombreux bugs.



Ladurée de vie d’'un Sl dépend de

Portabilité: il existe plusieurs plate-formes alternatives qui
peuvent faire tourner le systéme

Evolutivité: un systeme est évolutif, on peut:

- ajouter des fonctionnalités

- augmenter ses capacités maximum

- |'adapter a des besoins différents/nouveaux
- corriger des dysfonctionnements

Réutilisation: Un systéme est réutilisable s'il peut €tre intégré
(en totalité ou en partie) dans un nouveau projet.

Standardisation:



L’équilibre des SI

Introduire une iInnovation

rester standard/compatible

augmenter l'intégration
avec d'autres systemes

préserver la capacité a
évoluer du systeme




Information
system®

http://www.imgt.org




