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Systeme d’information

Ensemble des moyens

nécessaires 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 donnéees 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:/www.imgt.org, is the global reference in immunogenetics and
immunoinformatics, created in 19849 by Marie-Paule Lefrane (Université Mantpellier 2 and CHRE). IMGT® g 2 high-guality integrated knowledoe resource
specialized in the immunoglobuling {G) or antibodies, T cell receptors (TR), major histocompatibility camplex (MHC) of human and other verebrate
species, and in the immunaglobulin supefamily {g8F), MHC superfamily (MhcSF) and related proteins of the immune system (RPI of vertebrates and
invertebrates. IMGT® provides a comman access to sequence, genome and structure Immunogenetics data, based on the concepts of IMGT-ONTOLOGY
and on the IMGT Scientific chart rules. IMGT® works in close collaboration with EBI (Europe), DDBJ (Japany and NCBI (USA). IMGT® consists of sequence
databases, database, structure database, and database, Web resources and interactive tools.
IMGT founder and director| Marie-Paule Lefranc (Marie-FPaule Lefranci@igh.cnrs 1), Université Montpellier 2, CHRS, LIGM, IGH, IFR3, __9;&‘?1"-‘”“?»‘;.;.\
Montpellier (France) fes '{E
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Systeme informatique (Sl)

Partie automatisée d'un systeme d'information.
Le systeme informatique regroupe :

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

- Le réseau (adresse IP, noms, ...)

* Le(s) systeme(s) d'exploitation (Windows, Linux, ...)
- Sauvegardes

- Les applications :

bases de données,

logiciels de développement,
inferfaces d'exploitation, ..
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IMGT databases

IMGT/LIGM-DB {doc) LIGK, Montpellier, France

Mucleotide sequences of IG and TR from 280 species (156 529 entries)
IMGTMHC-DB ARRI, BPFRZ, hosted at EBI

Seqguences afthe human MHC

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

Oligonuclaotides {primers) of |G and TR fram 11 species {1 864 entries)
IMGT/CLL-DB (hvlaws) LIGM, Montpellier, France

|G sequences from CLL, aninitiative of the IMGT/CLL-DB group
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IMGT/GENE-DB (doc) LIGM, Montpellier, France
International nomenclature for IG and TR genes from human, mouse, rat and rahbit 2 769 genes, 3 867
alleles;

v IMGT/3Dstructure-DB and IMGT/2Dstructure-DB (doc) LIGM, Montpellier, France
30 structures (IMGT Colliers de Perles) of 1G antibodies, TR, MHC and RFPI (2 623 entries)
i Source: PDB, INM, Kabat

IMGT/mAb-DB (doc) LIGM, Montpellier, France
Manaclonal antibadies (G, mak) and fusion proteins far immune applications (FPIA) (379 entries)

IMGT tools

IMGTA-QUEST {doc) (sequence alighment sofhware for IG, TR and HLA)
IMGT/Junctionfnalysis {doc) {for human and mouse 1G and TR)
IMGTHighV-QUEST {doc) (NGS High-Throughput analysis of G and TR)
IMGT/Allele-Align

IMGTPhyloGene (doc)

IMGT/DomainDisplay (doc) (Amino acid sequences)

en e s oo e e e

IMGT LocusView, IMGT/GeneView, IMGT/GeneSearch, IMGT/CloneSearch (doc) (for human IGk, 1GL,
IGH, TRATRD, TRB, TRG, mouse TRATRD and human MHC)

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

IMGT/GeneFrequency (doc)

r IMGT/DomainGapAlign (doc)
v IMGT/Collier-de-Perles (doc)
v IMGT/DomainSuperimpose

¢ IMGT/StructuralQuery (doc)

X Rechercher ; - [] Respecter la casse

IMGT Web resources

IMGT Repertoire {IG and TR, MHC and RP[}
IMGT Scientific chart (Sequence description, Mumbering, Momenclature, Representation rules)

IMGT Index (FactzsBook)

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

IMGT Education (|MGT Lexigue, Aide-rmémoire, Tutarials, Questions and answers, Enseignements.)
IMGT Posters and diaporama

The IMGT Medical page

The IMGT Veterinary page

The IMGT Biotechnology page

The IMGT Immunecinformatics page

IMGT other accesses

IMGT Other accesses (ARSA, SRS, MRES)

Compare your seguence against IMGT (BLAST, FASTA)
IMGTILIGMW-DB Sequence submission

IMGT downloads

IMGT Latest news &

Temparary rermove of the files imgtrefseq (Thu, 22 Sep 2011 17:00:10 +0200})

Mew release of IMGTA-QUEST (IMGTA-QUEST reference directary release: 201138-4) (Thu, 22 Sep
2011 17:00:10 +0200)

Update of Protein displays in IMGT Repertaire (Thu, 15 Sap 2011 09:47:54 +0000)

Mew release of IMGTI3Dstructure-DB (Program version: 4.7.0, Datahase release: 201137-2) (Tue, 13
Gep 2011 142810 +0200)
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Une application informatique distribuée

utilise plusieurs machines

L'architecture d'une application distribuée est donnée par:

- la description des utilisées,
- les de ces machines pour I'application:
- fonction des données
e fAnrtinn Are AAanndose
] VIIC 11U UCO UVINTICCO

- fonction utilisateur



£ IMGT Home page - Mozilla Firefox

Fichier Edition  Affichage  Historique  Marque-pages  Outils 2

- c (ml .)- hitp: f i imat  orgj

= IMGT Home page -+

IMGT databases

T ot PO — 11

IMGT/LIGM-DB {doc) LIGK, Montpellier, France
Mucleotide sequences of IG and TR from 280 species (156 529 entries)

Seqguences afthe human MHC

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

Oligonuclaotides {primers) of |G and TR fram 11 species {1 864 entries)
IMGT/CLL-DB (hvlaws) LIGM, Montpellier, France

|G sequences from CLL, aninitiative of the IMGT/CLL-DB group

IMGT/GENE-DB (doc) LIGM, Montpellier, France
International nomenclature for IG and TR genes from human, mouse, rat and rahbit 2 769 genes, 3 867
alleles;

IMGT/3Dstructure-DB and IMGT/2Dstructure-DB (doc) LIGM, Montpellier, France

30 structures (IMGT Colliers de Perles) of 1G antibodies, TR, MHC and RFPI (2 623 entries)
i Source: PDB, INM, Kabat

IMGT/mAb-DB (doc) LIGM, Montpellier, France
Manaclonal antibadies (G, mak) and fusion proteins far immune applications (FPIA) (379 entries)

IMGT tools

en e s oo e e e

IMGTA-QUEST {doc) (sequence alighment sofhware for IG, TR and HLA)
IMGT/Junctionfnalysis {doc) {for human and mouse 1G and TR)
IMGTHighV-QUEST {doc) (NGS High-Throughput analysis of G and TR)
IMGT/Allele-Align

IMGTPhyloGene (doc)

IMGT/DomainDisplay (doc) (Amino acid sequences)

4
4

¢

IMGT LocusView, IMGT/GeneView, IMGT/GeneSearch, IMGT/CloneSearch (doc) (for human IGk, 1GL,
IGH, TRATRD, TRB, TRG, mouse TRATRD and human MHC)

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

IMGT/GeneFrequency (doc)

IMGT/DomainGapAlign (doc)
IMGT/Collier-de-Perles (doc)
IMGT DomainSuperimpose
IMGT/StructuralQuery {doc)

X Rechercher ; - [] Respecter la casse

IMGT Web resources

+ IMGT Repertoire {IG and TR, MHC and RP[}
# IMGT Scientific chart (Sequence description, Mumbering, Mamenclature, Representation rules)

+ [MGT Index (FactsBook)

+ IMGT Bloc-notes (Interesting links, PubMed, Meeting announcements, Postdoctoral positions and johs,
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+ The IMGT Veterinary page

+ The IMGT Biotechnology page
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IMGT other accesses

IMGT Other accesses (ARSA, SRS, MRES)

* Compare your sequence against IMGT (BLAST, FASTA)
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e |MGT downloads

IMGT Latest news &
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e Mew release of IMGTA-QUEST (IMGTA-QUEST reference directary release: 201138-4) (Thu, 22 Sep
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Les objectifs de IMGT/LIGM-DB % )=

http://www.imgt.org

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

+

- Expertiser les séquences en fonction des
cohnaissances en immunogenetique

» Suivi et intégration des nouvelles connaissances
dans le systeme d'information IMGT®



IMGT/LIGM-DB: application distribuée

http://www.imgt.org

EMBL présélection
I _____ T rg S0 ______________________ C o
(Developpement) (Distribution)
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Base de données
Web, ftp



A l'arrivée dans IMGT®

7 IMGT/LIGM-DB - Mogzilla Firefox
Fie Edit View History Bookmarks Tools Help
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EMBL FLAT-FILE

ID EABRO30510&69; 5V 1; linear; gencmic DHA; WE3; BOD; [1617& BP.

XX

LT ALBRO305106%; ARBRO3000000;

X

DT 13-AU0G-2003 (RBel. 7&, Created)

DT 13-A00G-2003 (Rel. T&, Lasat updated, Version 1)

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

LE CH230-361I3; CH230-68G3; CH230-83C24; CH230-408M5; CH230-30N12Z2;

LE CH230-110020; CH230-321B4; CH230-83D21; CH230-232G6&; CH230-170R13;

LE CH230-375C4; CH230-331M14; CH230-12&012; CH230-49EZ; CH230-82J1;

DE CH230-447G6 atrain BN/SaNHadMCW BNOR03303692, whole genome shotgun

DE Sequence.,

X

EW WES.

05 Battus norvegicus (Horway rat)
C Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Eutelecstomi; Mammslis;
C Eutheria; Euarchontoglires; Glires; Rodentia; Sciurcgnathi; Murcidea:
C Muridae; Murinae; Battus.

Done

»




Apres expertise dans IMGT® g

) IMGT/LIGM-DB - Mogzilla Firefox Tics
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 AABRO305106%; ARBRO3000000;

XX

DT 17-0CT-20068 (BRel. 200643-2, arriwved in LIGM-LB )
DT 17-JU0L-2007 (Rel. 200729-2, Last updated, Version 3)
W
LE Battus norvegicus chromosome & clone CH230-392J6; CH230-207C13:
LE CH230-36113; CH230-88G3; CH230-83C24; CH230-408MS5; CH230-30N12:
LE CH230-110020; CH230-321B4; CH230-83D21; CH230-232G6&; CHZ230-1T70R13;
DE CH230-375C4; CH230-331M14; CH230-186012; CHZ230-49%9E&; CH230-62J1;
LE CH230-447G46 strain BN/SsHHsdMCW BNORO0330369E8, whole genome shotgun
DE Sequence. ;
DE genomic DMA; germline configuration; Ig-Heawvy: regqular; group IGHV.
XX
ERW gntigen receptor: immuncglebulin superfamily: IG: IG-Heawy:r variabkle:
EW r3eudogene; IMGT reference segquence; immuncglcobuling gDNA; germline;
ER V-gene.
HX
05 Fattus norvegicus (Morway rat)
C cellular crganisms; Eukaryota; Fungi/Metezoe group; Metazos; Eumetazoa;
C Bilateria; Coelomata; Deutercstomnia,; Chordata; Craniata; Vertebrata;
C Gnathostomata; Teleostomi; Eutelecstomi; Sarcopterygiir Tetrapoda;
C Amniocta; Memmalia; Theriza; Eutheria; Euarchontoglires; Glires;
C Bodentia; Sciurcgnathi; Murcidea; Muridae; Murinae; Rattus.
A

Done

Kl




A l'arrivée dans IMGT®

£ IMGT/LIGM-DB - Mozilla Firefox
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EC Contact nchi-contacts@bem. toe. edu for more information.
RFP 1-16176
21 Fat Genome Sequencing Consortium;
ET ;

E%333333333338 32888 EE

Subnmitted (11-JUL-2003) to the EMBL/GerBank /DDEJ databases.
Humat Genome Sedquencing Center, Department of Molecular and Human Genetics,
Baylor College of Medicine, One Baylor Plara, Houston, TK 77030, US4

EMEL-CON: CMOOOOYT.
Eey Location/sQualifiers

Fource l..16176
Sorgqanism="Fattus norvegicus"
fchromozone="6"
fetrain="BN/3=zNH=dMC1"
fmol _type="genomic DALY
folone="CHZ30-392J6; CHZ30-207Cl3; CH250-361I353; CHZ30-68G3;
CH230-53C24; CH230-408M5: CHZ30-30N12; CHZ30-1100Z20;
CH230-321B4; CH230-53D:21:; CHZ30-232G6; CHZ30-170413;
CHZ30-375C4; CHZ30-331M14: CHZ30-13601Z; CHZ30-49E3;
CH230-62T1: CHZ230-447G6"
fdb_xref="taxon:1011a"

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

guattgtagy cattasaatc tactoctgac cagybbcctg Lobtgoaact gatgacctot a0
acaccttatyg gaaagoaaty agacaatcaa toacatbgga acaatocbocta atoctooctbboo 120
acatgatgat gaggoatcta taacatocboa JagCasacca coadgaaacat ctgotttaad 1an
attccaatoo atgocaasaat grbtasaaaga toCoCAtCLAc Aagasaadas gtgtgotagt 240
aatttcacca aagattgttt ghgagtgtca goottatcas gotgtactac totagooasd 300
aatattygtat Ccotgaagott Coattgotayg aagoctgotoa aaactactgs agocacttoc 360
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Apres expertise dans IMGT® Vo2

Géne
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Information
system®

V-GENE 1..16176
Speeudo="Frameshiftz in V-BEGION™
fdb_xref="taxon:10116"
Jochromosome="6"
fatrain="EN/5sHHs4MCc""
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..6376
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

http://www.imgt.org

dans un systeme d'information: exemple de
IMGT/LIGM-DB

1- des des données
de différentes sources dans la base: comment gérer
I'entrée des séquences (700 arrivées par semaine) ,
des annotations et leur distribution?

2- des aux données: qui annote les séquences,
quelles informations peuvent €tre consultées, extraites
et modifiées, et par qui?



1- Coordination des flux de données

/
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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 APl

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 tableg] Web server

Author

Submission Java API

[Reception tables]

Database (RDBMS Sybase)




1- Coordination des flux de données

/

r

Annotation
LIGM Expertise

Data
Reception

EMBL Flat Files
Author -

eception tables

~

http://www.imgt.org
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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

eception tables

Database (RDBMS Sybase)




2 - Gestion acces aux données %

Evénements Tics 4

Information
system®

http://www.imgt.org

Arrivée d'une Arrivée d'une Annotation
nouvelle entrée mise & jour d'une entreée
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 S

Muyé
Gcnc

Tics gl wems
Arrivée d'une Arrivée d'une Annotation hitp://www.imgt.org
nouvelle entrée mise a jour d'une entrée
existante
o Etat avant
Tables définitives traitement VALIDED
Traitements
o . . UPDATED —» UPDQUITE
Tables de réception| ~ Reception '\TW 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

Im®
Mm’o
Gctl{'.‘. Information
A ' P ' Tics, system®
Arrivée d'une Arrivée d'une Annotation - _
nouvelle entrée mise a jour d'une entrée http://www.imgt.org
existante
o Etat avant
Tables définitives traitement VALIDED VALIDED
Traitements
. _ . . UPDATED —> UPDQUITE
Tables de réception| ~ Reception 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 |'expérimentation (mesures, images, séquences) ainsi
que les données secondaires qui comprennent aussi ce qu'il
est nécessaire de connditre pour leur analyse.

(résultats + matériels & méthodes)

* La connaissance inclut tout ce qu'il est nécessaire pour

réaliser l'expertise de données réalisée par des
1ah n'!'ifiqne

V4

e
V4 ° ° ° °
cenorinlicteoe Aane 1in Adamaine erie narticillier
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Un exemple de guestion

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

Dans une base de données:

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

Recherches bibliographiques a travers des
thesaurus de mots clés



¥) Mozilla Firefox

File Edit View History Bookmarks Tools Help

=10] x|

L8] Most Visited #® Getting Started .. Latest Headines _ tomcat & Outils inguistiques

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

AF1847a62;

25-0CT-12%% (Rel. 61, Created)
25-0CT-158% (Rel. 61, Last updated, Version 1)

Homo sapiens IgRAl heavy chain mRNA, partial cds.

AP PR BB R EEEEEERERRED

Homo =sapiens (human)

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

[1]

1-471

PUBMED; 8941639.

Pritsch 0., Hudrv-Clergeon &., Buckle M., Petillot Y., Bouvet J.P.,
Gagnon J., Dighiero G.:

"Can immunoglobulin C({H)1l constant region domain modulate antigen binding
affinity of antibodies?";

J. Clin. Inwvest. 982(10):2235-2243(192%6).

RN [2]

EF 1-471

EL Pritsch 0., Hudrv-Clergeon &., Buckle M., Petillot Y., Bouvet J.P.,
RL Gagnon J., Dighiero G.:

RT H

RL Submitted (11-3EP-129%) to the EMEBL/GenBank/DDBEJ databases.

EL Biochemistry, 5School of Medicine, General Flores 2125, Montevideo 11800,
EL Uruguay

HX

DR IMGT/LIGM; AF184762; LAF1g24762.

HX

FH Eev Location/Qualifiers

FH

FT source 1..471

FT forganism="Homo sapiens"

FT Schromosome="14"

FT Smap="14g32.33"

FT Jmol _type="mRNA"

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  ?
[ | Hotmail | | 500 Internal Server E... | | Personnaliser les liens | | Windows Media |7 wouest | | wWindows O IMET/LIGM-DE admini... »
-
ID identification (begin= sach entrv.: 1 per entrv)
AC acces=ion number (=1 per entrv)
DT date (2 per entrv)
DE description (=1 per sntrv)
EW keyword (»=1 per entrv)
Qs organlis=m specles (»=1 per entrv)
(0] organiz=m classification (»=1 per entrv) 0
Qi organelle (0 or 1 per entry)
EN reference number (»=1 per entry)
RC reference comment (»=0 per entry)
RF reference positions (»=1 per entry)
RE reference cross-reference (=0 per entry)
RiG reference group [ »=0 per sntrv)
Ea reference authori(=s) (=0 per sntrv)
ET reference title (=1 per sntrv)
FL reference location (=1 per sntrv)
DE databasze cros=—-reference (=0 per sntrv)
(U comnentsz or notes [ »=0 per entrv)
AH az=emnbly 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 entrv)
HE zpacer line (many per entry)
=1l zequehce header (1 per entrv)
(m(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

I. Jago 7 i
EMBL-EBI ::° 3¢ i24 4 All Databases > || Enter Text Here G feset B feedback

atabases | Tools | EBIGroups | Training ' Industry | About Us | Help Ste index BW
EBIl * Databases * EMBL-Bank > Submission > Webin * Features & Qualifiers

EMBL Nucleotide Sequence Database Submissions: Webin - Features & Qualifiers

attenuator I

C_region
CAAT signal

D_segment
enhancer
exon

aap
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 seguence
of amino acids in a protein (location includes stop codon); feature includes
amino acid conceptual translation.

fallele="text"

{citation=[number]
/codon=(seq:"codon-sequence” aa <amino_acid=)
/codon start=<1 or 2 or 3=
/db_xref="<database>:<idenfifier="
/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=unquoted text (single token)
fold locus tag="text" (single token)
/operon="text"

/product="text"
/protein_id="<=1dentifier="

/pseudo

/ribosomal slippage

fetandard nama—"tawvi"

KN
Kl




EMBL Feature labels

£ Webin - Features & Qualifiers - Mozilla Firefox

Fichier  Edition  Affichage  Historique  Margue-pages  Cukils 7

. =
EMBL-EBI Z.* 32 Seare All Databases Enter Text Here Go

Advanced Search

| Tools | EBIGmou p= | Trainin n| L In dustry | AboutUs - Help Site
EEl » Databases » EMEL-Banl » Submission * Webin > Features & Qualifiers

EMBL Nucleotide Sequence Database Submissions: Webin - Features & Qualifiers

F Y

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
region (% _region) and the last few amino acids of the leader peptide;

allele="text" code la majeur partie de larégion

ftitation=[number] o i | . ] -
ido_wet="=databag Variable (V_region) et les quelques
fexperiment="text" : -4 : :
e acides amines du peptide signal
finference="TYPE[ (same species)|[.EVIDENCE BASIS]"
{label=feature_label

/locus_tag="text" (single token)

‘map="text"

‘note="text"

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

fpseudo
fstandard name="text"

.\],




EMBL Feature labels

9 Webin - Features & Qualifiers - Mozilla Firefox

Fichier Edition  Affichage  Historique  Marque-pages  Outils ¢

. =
EMBL-EBI 1 sH“h All Databases Enter TextHere reset (D

AMVENRcEd aBarch

Databas | Toals EBI Gnoups | Trainin q L In dustry | AboutUs | Help
EEl » Datbases » EMEL-EBanlk » Submission * Webin » Features & Qualifiers

EMBL Mucleotide Sequence Database Submissions: Webin - Features & Qualifiers

F

V_region

variahle region of immunoglobulin light and heavy chains, and T-cell receptar
alpha, beta, and gamma chains; codes for the variable amino terminal
partion; can be composed of % _segments, D segments, N_regions, and

J _segments;

Site

fdb_xret="<databaze= <identifier="

fexpetiment="text"

fgene="text"

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

flocus_tag="text" (single token)

fmap="text"

/note="text"

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

/pseudo
Fstandard name="text"

peut étre composeé de V_segments,
/allele="text" D_segments, N_regions, et J_segme
feitation=[number] — =9 — =9 — 3




List and definition of IMGT standardized labels

) IMGT/LIGM-DB - Mozilla Firefox

Fichier Edition  Affichage  Historigue  Margue-pages Outils 7

[ [corresponding reqion 1In cUMNA

|V—E}{DN |germ|ine genarmic DA including L-PARTZ and V-REGIOM

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

|U—GENE-MDDLJLE |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

VEINTROM han cading sequence hetween L-PARTT and W-EXON, in genomic DMA, ar
corresponding sequence in unspliced cOMA

o J-C-CLUSTER genamic DA in germline canfiguration including at least one W-GEMNE, one J-GEME
and one C-GEME

|U—J—C—HEGIDN |c|:u:|ing regiaon including %=, J- and C- BREGIOMN, in cDhA

o J-CLUSTER JQ-ESEDITEE DrA in germline canfiguration including at least ane Y-GEME and one

|U—J-E}{DN |rearranged genamic DRA including L-PARTZ2 Y- and J- REGIOM

o J-GEME rearranded genaomic DNA including L-PARTT, W-INTROMN and Y-J-BEXOM, with the
S'UTR and 3UUTR

e -REGION coding region including ¥- and J-REGIOM, in rearranged genarmic DRA, ar
corresponding region in cOMA,

=Ll E-DOm AN coding region of non-1G and non-TR similar to an 1G or TR Y-DOMAIR

- OMAMER 8 nucleatide recombination site, like ACAASAAC T, part of W-R 3

V-REGION coding region of ¥-GEME without the leader peptide (plus 1 or 2 nucleatideds) before
the W-HEFTAMER, if present), ar carresponding region in cOhA

VRS recambination signal including W-HEPTAMER, ¥-5PACER and Y-MHOMAMER in 3'of
W-REGION of 3 W-GEMNE or W-5ECUEMNCE

V-SPACER :fHDé 23 nucleotide spacer between the V-HEFTAMER and the V-NOMNAMER 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 €tre utilisées par:
- des personnes
* des bases de données
- des applications

ayant besoin de partager des informations



Ontologies

Au sein d’'une ontologie, les termes sont regroupés
sous forme de (ou classes) semantiques:
iIs 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
individuelles des constituent une base
de connaissances. Une frontiere subtile marque
la fin d'une ontologie et le début d'une base

AAMMA.AA‘;MAAA

UC COorriadioodriCces.



Exemple simple: les formes geométriques

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.

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

\ h.t_]ua-:lnlater-i i Def : polygone a 4 cotés
—
Is_ a ‘

RT . . Def: quadrilatere (convexe)
speC|aI|sat|on ':_ Farallelogramme _:' D' dont les c6tés sont paralleles
deux a deux

i

- | = , .
(" Rectangle ) Def: Parall_elogramme a
o - 0 = angles droits
i
Is_ a I
o - [T ]
v - " Def: rectangle dont les
I Carre ) . >
\ cotés sont égaux
g 1 ]
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Instances

Ce sont les « individus » qui peuplent les classes

person

i2a

1sa
women man
10 o %} \1 10

July Ann John Charles Marc




Propriétées/Relations
(OW

WV -

, Web Ontology Language)

- . relie une instance a une autre instance

Person
Is_a Is_a
Woman Man
'S—a/ \ Is_a
Mother Son

- . relie une instance a des valeurs:

- Birth date



Propriétées/Relations

(OWL, Web Ontology Language)

. relie une instance a une autre instance

Person
Is_a Is_a
Woman Man
'5—6/ \ Is_a
Mother Son

- Birth date

Mother

mother offson of*

Son

D:a‘nther_nf':

. relie une instance a des valeurs:



Caracterisation des Propriétés/Relations
(OWL, Web Ontology Language)

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

domain relation range
Person birth date Integer
Son brother_of Son
Mother mother_of Son

Son son_of Mother



Caractérisation des Propriétes/relations:
cvMmAtriniine tranci 'l'\l ne 1Nvinarcnce nt fanertinnnallac
D_yIIICI.IIbIUCD, LIAlIoILIVTO, IIIVTI1OTO TL IVIILVLIVIINITNITIITO

GrandParent
Mother
parent_of
mother of'son of* Parent parent_of
parent_of
Son other of* .
o brother YoungChild

(familles de 3 générations avec de jeunes enfants)

Symétrique: brother_of
Transitive: parent_of
Inverse: son_of / mother_of
Fonctionnelle : son_of



Caractérisation des Proprietés/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: propriété mother_of de la classe Mother : minCardinality=3

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

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



Les ontologies en Biologie

» On s'intéresse aux ontologies qui sont du domaine public.
* Leur nombre augmente réqulierement

(besoin de définir, de partager).

+ Elles couvrent des sujets et domaines différents.



NCBO Bioportal (http://bioportal.bioontology.org/)
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Use BicPortal to access and share ontologies that are actively used in biomedical communities You can search for terms in ontologies (try typing "Melanoma" in the "Search all ontologies” box in the left column), browse a
list of ontologies in BioPortal (type "NCI Thesaurus” in the "Find an ontology” box in the middle column), search biome dical resources that we automatically annotated with ontology terms (try typing "Melanoma" in the
"Search resources” box in the right column). You can create ontology-based annotations for your own text, link your own project that uses ontologies to the description of those ontologies, find and create relations
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ontologies oradd ontology mappings

— Search all ontologies — Find an ontology — Search resources
Advanced Search Browse Ontologies = Al Advanced Resource Search
CT5A Health
— Most Viewed Ontologies (August, 2011) — Latest Notes Unilogy M pper — Latest Mappings
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NCBO Bioportal
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Access all ontologies that are available in BioPortal: You can filter this list by cate gory to display ontologies relevant fora certain domain (try sslecting "Anatomy or Experimental Conditions” in the “Filter by
category” menu below). You can alse filter ontologies that belong to a certain group such as ontolegies from the OBO Foundry, or entologies from the Cancer Biome dical Informatics Grid {caBIG). Subscribe to the
BicPortal RS5 feed to receive alerts for submissions of new entologies, new versions of ontologies, new notes, and new projects You can subscribe to feeds for a specific ontolegy at the individual ontology page. Add
a new biomedical ontology to BioP ortal using the Submit New Ontology link.

Submit New Ontology

FILTER BY CATEGORY IAIICanegories j

FILTER BY GROUP (7] [All Groups E -

FILTER BY TEXT I

E Subscribe toall updates

OHTOLOGY HAME VISIBILITY TERHMS HOTES REVIEWS PROJECTS UFLOADED AUTHOR

ABA Adult Mouse Brain (ABA) Public 913 0 0 4 08/08/2009 Allen Institute for Brain Science

Adverse Event Ontology (AEQ) Public 431 0 0 1 04737201 Yongqun "Qliver" He

Adverse Event Reporting ontology (AERQ) Public 253 0 0 2 077227201 Melanie Courtot

African Traditional Medicine (ATMO) Public 223 2 2 3 06/28/2009 Ghislain Atemezing

ALRHEUM (AIR) Public 681 0 0 1 02/05/2010 May Cheh

Amino Acid (aminc-acid) Public 46 0 0 4 07/02/2010 ?D::Ea:‘;’h"l,’l‘i’;‘:é&"’gi”a Moubomiiobe t
Armphibian gross anatomy (AAQ) Public 1.603 0 0 4 077227201 David Blackburn

Amphibian taxonomy (ATO) Public 6,135 0 0 2 11/02/2009 AmphifAnat list

Anatomical Entity Ontology (AED) Public 137 0 0 2 021520Mm EMAP Administrators

Animal natural histery and life history (ADW) Public 360 0 0 1 08/31/2010 Animal Diversity Web technical staff
apollo-akesios (apollo) Public 3 0 0 1 09/30/2010 Jeremy Espino

Ascomycete phenotype ontology (APO) Public 328 0 0 3 03/29/201 SGD curators

Basic Formal Ontology (BFO) Public 39 0 1 13 07/24/2009 Helger Stenzhorn LI
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OBO (http://www.obofoundry.org/)

BN

) The Open Biological and Biomedical Ontologies - Mozilla Firefox = IEII
Fichiet Edition  Affichage  Historique Marque-pages  Qutils 2

| & The Open Biological and Biomedical Ontologies | + ‘

\ 6 L [ & htp: f v obafoundry arg) - CE']
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The Open Biological and Biomedical Ontologies

The OBO Foundry is a collaharative experiment involving developers of science-based ontalogies who are estahlishing a set of principles for ontology development with the goal of creating a suite of Quick Links
orthogonal interoperable reference ontologies in the biomedical domain. The groups developing ontologies who have expressed an interest in this goal are listed belgw, followed by other relevant efforts in

this damain.
Mappings between ontologies
In addition ta a listing of OB ontologies, this site also provides a statement of the OBO Foundry principles, discussion fora, technical infrastructure, and other services to facilitate ontology development. We Download alternate formats
welcome feedback and encourage patticipation. -
Abaut the OBO Foundry
Click any column header to sortthe table by that column. The '."-s link to the term requesttrackers for the listed ontologies. Current events
- Howy to jain
CBO Foundrv ontologles 5% 0BO Foundry paper in Nature Biotechnology, Novermber
Title Domain Prefix Last changed 2007
Biological process biological process GO gene ontology edit.obo 2011/09/27
Cellular cormponent anatormny [=1] gene ontology edit.obo 2011/09/27
Chemical entities of biological interest biochermistry CHEBI chehi.obo ...'- 2011/09/06
Molecular function biclagical function [£]s] gene ontology edit.obo gt 2011/09/27 BioPartal {NCBO's ontology repository)
Phenotypic quality phenatype PATO qualitr.obo @t Ontology Lookup Service (015 (OBO Foundry term
PRotein Ontolo PRO proteins PR pro.obo gt lookup)
#enopus anatorny and development anatomy ®AD #enopus anatorny.obo 2009/12/02
Zebrafish anatomy and development anatomy ZFA zebrafish anatorny.obg ..." 2011/07/15
OBO Foundry candidate ontologies and other ontologies of interest
Title Domain Prefix File Last changed
Adverse Event Reporting Ontology health AERO
Amphibian gross anatamy anatarmny AAD AA0 w2 edit.obo
amphibian taxonomy anatomy ATO amphibian taxonomy.obo
Anatorical Entity Ontology anatamy AEQ aeso.obg Z011/01/17
Ascomycete phenotype ontology phenotype AP0 ascomycete phenotype.obo 2011/03/28
Basic Formal Ontalogy upper BFO 14
Bilateria anatomy anatomy BILA bilateria _mrea.obo
Biological imaging methods experiments FBhi imaage.oba 2011/05/24
BREMNDA tissue / enzyme source anatommy BTO BrendaTissueOBO
. elegans development anatomy WEBls worm_development.obo Z008/01/31
C. elegans gross anatorny anatormy WBbt WBbt.obo ...=
. eleqans phenotype phenotype WEBPhenotype worm phenotype.oba 2011/09/19
Cell type anatarny cL cell.obo gt 2011708724
Chermical Information Ontalogy biochemistry CHEMINF cherninf.owl

Comrmon Anatomy Reference Ontology anatomy CARO caro.obo ‘..'- 2011/09/12




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

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

E¥- C X & |f&|htip:/mwww.obofoundry.org/

77 - |*8 -] obo ontologies
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Mosquito insecticide resistance

Mouse adult gross anatomy

Mouse gross anatomy and development
Mouse pathology

NCEI organizmal classification

NCI Thesaurus

NIF Cell

NIF Dwsfunction

NIF Gross Anatomy

NMR-instrument specific component of
metabolomics investigations

OBO relationship types

Ontology for biomedical investigations

Ontology for General Medical Science
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Gene Ontology.

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

GO comprend 3 parties axées sur :

- (fonction des génes exprimés
ex: ATPase activity.

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

- (structures subcellulaires,

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

Ontology

| GO:0007067 : ‘mitosis: [show def]

2468 gene producty
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[T (00051337 : amitosis [show def]

C G0:0010458 : exit from 'mitosis [shaw def]
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Ontelogy Biological Process
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Back to top
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Species
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l Ancestors and Children Inferred Tree View Graph View Other Views Downloads Mappings
Ancestars of mitosis [G0:0007067)
subject & relation % object % annotations %
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mitosis B is_a (inferred) cellular component organization (G0:0016043) 36931
mitosis B is_a (infarred) cellular component organization or biogenesis ar cellular level 33671
[C00071841)
mitosis @ part_of tinferred) cellular process (CO:0009987) 235887
mitosis @ part_of (inferred) cell cycle process (C0:0022402) 8128
mitosis B is_a (inferred) cellular compenent organization at cellular level (COI00715842) 27897 [
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. — . . o _ . o L view in tree ‘component
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view in tree ffunction
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Ancestors and Children Inferred Tree View Graph View Other Views Downloads Mappings
Ancestors of immunoglobulin complex [(GO:0019514)
subject & relation % object # annotations %
immunoglobulin complex B js_a(inferred) cellular_component (GO 0005575} 374360
immunoglobulin complex B is_a (inferred) macromolecular complex (CC:0032991) 29024
immunoglobulin complex H s a protein complex (CO:0043234) 38446
Children of immunoglobulin complex (G0:0019314)
subject & relation ¢ object ¢ annotations %
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Term Information
Accession  go.0071707
ontology Biological Process
8YNonyms  proad: immunoglobulin (D) joining
broad: immunoglobulin /(D)) recombination
exact: immunoglobulin W-0-] joining
Definition The process in which immunoglobulin heavy chain %, D, and J gene segments are recombined within a single locus utilizing the conserved heptamer and
nonomer recombination signal sequences (RSS).
Snnree: GOCradd, TGRN: 0781735149
Comment None
Subset Nonea
Community  ndd ysage comments for this term on the GONUTS wiki
Back to top
Term Neighborhood for immunoglobulin heavy chain V-D-J recombination (GO:0071707)
Filter lineage gene product counts B
Data source Species
SAR furnigatus
spGD . niger
CGD x| A thaliana hd
Ancestors and Children Inferred Tree View Graph View Other Views Downloads Mappings
Ancestors of immunoglobulin heavy chain %.0-J recombination (G007 1707)
subject # relation & object & annotations &
immunoglobulin heawy chain V-0-) recombination B js_a (inferred) metabolic process (CO:0008152) 215121
immunaoglobulin heawy chain ¥-D-) recombination B is_a (inferred) nitrogen compound metabolic process (CO:0006807) 955813
immunoglobulin heavy chain V-D-) recombination @ par_of (inferred) biological_process (CO.0008150) 406428
immunoglobulin heawvy chain V-D-) recombination B is_a (inferred) cellular nitrogen compound metabolic process 80305
(C0.0034641)
immunoglobulin heavy chain V-D-) recombination B js_a (inferred) cellular process (CO:0009927) 235887 -
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Dans le domaine de I'immunogénétique

Probléemes et limites de GO:

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

- Quels sont les motifs constitutifs importants?
- Comment caractériser précisément des séquences d'IG

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



Sequence Ontology

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

- Vocabulaire contradlé pour I'annotation des
séquences et |'annotation des génomes

- proposer une représentation structurée des annotations

- vocabulaire pour la description des mutations



Sequence Ontology:
une ontologie pour décrire les sequences biologiques
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Welcome to the Sequence Ontology

This is the home page of the Sequence Ontology Project (S0, a joint effort by genome

annotation centres, and other groups using sequence annotation data, including: 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 (OBO) . Our aim is to develop an _
ontology suitable for describing biological sequences. For questions, please send mail to the 50 repasitory an

developers mailing list SDQVCEfDFEIE i5 back _
onling after the hacking j

incident,
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Search for Terms: Iimmmunoglubulin| Search | Select Release: I CLRRENT RELEASE j
¥ sequence_attribute Welcome to MISO, the Sequence Ontology Browser
"SBCIUBHCE_CD||BCtiDﬂ I Search for a S0 term by entering a SO term name or synonym in the query box
"sequence_feature above;
"sequence_variant I Explore the structure of 50 and browse for SO terms using the expandable, cascading

tree on the |eft;

"Obsulete Terms I Go to the detail page for a term where you can:

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

"Relatiunshi
P I Sea graphical views of a term's place in the ontology and link to it's neighbaors;

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

I And access and contribute detailed docurmentation about a term and it's history by
linking through to the S0 wiki
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Dans |le domaine de I'immunogénétique

Limites de SO:

- Il est nécessaire de prendre en compte d'autres
informations:
type de génes, type de chdines, ...

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

- Comment caractériser précisément des séquences d'IG
(.. et des TR): identification, classification des génes,
description, numérotation des acides aminés, obtention ?

=> nécessité d'une ontologie spécifique
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IMGT-ONTOLOGY e
GCI[C Information
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http://www.imgt.org

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

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/IMGT ScientificChart/

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

Transcriptome

Proteome

Synthese des immunoglobulines

"MoleculeType"

V- gene D- gene C-gene V- gene C- gene concept

C - - O

1 DNA rearrangements 1
V-D-J-gene C-gene V-J-gene C-gene
1 [ 1 1 1

C — - — - DN

2 Transcription 2
L-V-D-J-C-sequence L-V-J-C-sequence
! ! r——— 1
. —{ I - -l mRNA

. (or in vitro cDNA)
\I‘ ranslation /

V-D-J-C-sequence
’ V-J-C-sequence
|G-Light-Chain protein

IG (or antibodly)

|IG-Heavy-Chain
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Relationships between Molecule EntityType
and the other IDENTIFICATION concepts
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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-Jgene

LD -J-C-zeguence
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‘Molecule_ErtityType
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/ o joining
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/ ‘constant
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IDEMTIFICATION
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Configuration Type —— 8
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‘undefined
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; . i . — —f———  protein
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IMGT/LIGM-DB flatfile

1D
XX
AC
XX
DT
DT
XX
DE
DE
DE
XX
KW
KW
KW
XX
0S
ocC
ocC
ocC
ocC
ocC
ocC
XX
RN
RP
RX
RA
H..
RA
RT
RT
RL
XX

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 Ig heavy chain ;
genomic DNA; germline configuration; lg-Heavy; regular; functionality
functional; group IGHV; subgroup HV1.

antigen receptor; Immunoglobulin superfamily (IgSF);

immunoglobulin (IG); IG—Heavy;Ivariable;IlMGT reference sequence; gDNA;
functional; 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.

[1]

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).



) IMGT/LIGM-DB - Mozilla Firefox

File Edit View History Bookmarks Tools Help

Most Visited # Getting Started .. Latest Headlnes  tomcat & Outils inguistiques

IMGT FLAT-FILE

ID 139956 IMGT/LIGM annctaticn : sutcmaticy BNL; HUM; 375 BP.
C L3995&;

OT 28-5EP-2001 (Rel. 200139-5, arrived in LIGM-LE )
OT 13-HoW-2001 (Bel. 20014&6-2, Last updated, Version 2)

LDE Homo sapiens moncspecific anti-ssDNA antikody heawvy chain variable region

LE mENA, complamentarity determining regions 1-3 and framewsrk regioms 1-4.

LE H

DE ENA; rearranged configuration; Ig-Heavy; regular; functicnality

DE productive; group IGHV: subgroup HV3; specificity anti-DNA single-stranded
{33) [human].

EW antigen receptor; immuncglcobulin superfamily; IG; IG-Heavy; wariable;
EW diversity; joining; hybridoms; immuncgleobulin; cDNA; undefined;
KW rearranged; L-V-D-J-C-sequence; parthner.

o Homo sapiens (human)
et Skl Ty 0 TE ;. FUngi/Metazoa groupr Metazoa; Eumetazoa;
- Bilateria; Coelomata; Deutercstomia; Chordata; Craniata; Vertebratar

C Gnathostomata; Telecstomi; Eutelecstomi; Sarcopterygii; Tetrapodar

C Emnicta; Mammelis; Theris; Eutheria; Euarchonteoglires; Primates;

C Hapleorrhini; Simiiformes; Catarrhini; Homincides; Hominidae;

C Homo/Pan/Gorilla group:r Homo.

a4
EN [1]

RP 1-375

B¥X  MELLINE; 96135158.

BA Mitamura K., Suenagae R., Wilson K.B., Abkdou N.I.;

ET "V gene sequences of human anti-ssDNA antibodies secreted by lupus-derived
ET CD5-negative B cell hybridomas™;

EL Clin. Immuncl. Immunopathol. 78(2):152-160(1994&).

oA

DR IMGT/LIGM:partner; L39957;
DR EMEL; L39954.

El

Done

% One active download (1 minute remaining) 4

Information
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o

http://www.imgt.org



Concepts of CLASSIFICATION: M£
IMGT® gene nomenclature Tics gl nme™

http://www.imgt.org

Human IGL locus (22911.2)

Group —»‘ IGLV | | IGL Locus \

/ is a member of
Subgroup ——
/

CLASSIFICATION is a member of is ordered in
T Gene . | 16LV2-11
is a variant of T

Allele | jGLV2-11*01

Elm:n ~ od o - o-cLusTER Telomeric
ey W b 12345867

fom O p— 3 1050 kb
.-r ' ¥ :%;ﬂ-';\hancar

|-211




") IGHV1-2 immunoglobulin heavy variable 1-2 [Homo sapiens] - Gene result - Mozilla Firefox

File Edit View History Bookmarks Tools Help

6'- I~ C X &G |3::1|http:mww\r.ncbi.nIm.n'|h.goufs‘rtesfentrez?db:gene&cmd=Retrieue&dopt:Graphics&ftst_uids=28474

77 - |*8-|bioportal NCBO P

J < IGHV1-2 immunoglobuiin he... | = |

:-.: NCBI Resources [v] How To [v]

My NCBI Sign In n

Entrez Gene Search | Gene =

Genes and mapped ||

Limits Advanced search Help

phenotypes

Display Settings- (] Full Report Send to: (V]

IGHV1-2 immunoglobulin heavy variable 1-2 [ Homo sapiens ]

Gene ID: 28474, updated on 4-Sep-2009

4« Summary 2|7
Official Symbol 1GHV1-2 provided by HGNE

Official Full Name

Primary source
See related

immunoglobulin heavy variable 1-2 provided by HGNC
HGME: 5550
IMGT/GENE-DB:IGHV1-2

L1

Gene type ot
RefSeq status REVIEWED
Organism Homo sapiens
Lineage Eukaryota; Metazoa: Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires;
Primates; Haplorrhini; Catarrhini; Hominidae; Homo
Also known as |GHV12; IGHV1-2

» Genomic regions, transcripts, and products

»
L

Table of contents =
Summary

Genomic regions, transcripts, and products
Genomic context

Bibliography

General gene info

Reference sequences

Related sequences

Additional links

Links =
Conserved Domains

Full text in PMC

Genome

Map Viewer

Mucleotide LI




"DESCRIPTION" [

o
http://www.imgt.org

V-GENE
| L-PART1 V-EXON |
— | |
5'UTR _| FR1—IMGT. IERZ-IMGT. FR3-IMGT % 3 UTR
CI 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 I

V-REGION CDR3-IMGT I | |




V-GENE

L-PART1 L-PART2 V-RS
5 V-REGION e 3
~ V-HEPTAMER
D V-EXON " V-SPACER
V-NONAMER

V-REGION

adjacent_at its 5 prime to~" adjacent at its 3 prime to

L-PART2 cluded with same 3 prime in cludes 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 ‘imcluded with same 5 prime in

V-HEPTAMER

includes with same 3 prime in included with same 3 prime in (adjacent at its 3 prime to)adjacent at its 5 prime to

V-SPACER
Im
Mugé . . . . . .
Gas adjacent at its 3 prime fo “adjacent at its 5 prime to
Information
T'[.[:S syslem®

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 Ebéuno
=Jecne .

FT | V-GENE <1..297> |-
FT fpartial hitp://www.imgt.org
FT Hclune_lib="chrumusume 22 speecific coswid library®

FT folone="2Ze. 2. 2"

FT fallele="IGLVZ-11+01"

FT fmap="zz2gll.z"

FT fgene="IGLYZ-11"

FT forganisw="Homo sapiens"

FT | V-REGION 1..297

FT fallele="IGLVZ-11+01"

FT fgene="IGLYVZ-11"

FT ftranslation="03ALTOPRIVIGIPGOIVTISCTGTISDVGETNYVIWTOOH

FT PGEAPELNIYDVIERPACGVPDRFSGEKSCGNTASLTISGLOAEDEADYYCCAVAGS

FT YTF™

FT FR1-INGT 1..75

FT FBA IMGT="1 to 26, AL 10 missing"

FT ftranslation="Q3ALTOPRIVIGIPGQSVTISCTGT™

FT 1=t-CT3 64, .66

FT CDR1-INGT 76..102

FT FBA IMGT="27 to 35"

FT /translation="33DVGGYHT"

FT FRZ-INGT 103..153

FT LA IMGT="359 to 55"

FT /translation="VSWYQQHPGELPKLNIY"

FT CONSERVED-TRP 109,.111

FT CDRZ-INGT 154, .162 |
FT LA IMGT="56 to 53"

FT /translation="DV3"

FT FR3-INGT 163, . 270

FT FLA IMGT="66 to 104, LA 73, 81, 32 missing"

FT ftranslation="KRP3GVPDRF3GIEIGNTASLTISGLOAEDEADYYC"

FT 2nd-CT3 268..270

FT CDRI-INGT 271..297

FT LA IMGT="105 to 113"

FT ftranslation="CSYAGIYTF"

ix

a0 Segquence 297 BP; 60 A; 93 C; 71 G; 73 T; 0 other:;

cagtotgeos tgactcagoc togotoagtg tocogggtotc ctggacaghbc agboaccato &0

toctooacto gaaccadoad toatdgttodt gottataact atgtotocto gCaccaacad

120

==

|Document ; charge

=l AR R

=
ol




"NUMEROTATION"

Collier
De
Perles

Protein
Display

Im
Muno
Gcne Information
TiCS system®
e ngaernoonl
102 % 4 5 5 7 & 3 10 11 12 13 14 15 16 17 18 19 20 http://www.imgt.org
A a El W T 0 L o 5 a W F W F E E A P W E
%02850 ,TRAVE-G¥01 GGG CAG TCT BTG ACC CAG CTT GAC AGC CAA GTC CCT GTC TTT GAA GAA GCC CCT BTG GRG
FEOD0G53, TRAVE-6702 Sem mmm e mem mme e mes m en e es celncen e en e s s oo
NBEIE] |, TRAVE-G+02 Sem mmm e mem mme e mes m es e en del s cen e en e en s oes
CDR1-THGT,
2oz oz M35 BT BB oW OS5 W %% w5 A0
%02850 , TRAVE-E401 CTG AGG TGG AAC TAC TCA TCE TCT GTT TCA GTG TAT ... . .. TG TTC .
AEOD0ESS, TRAVE-E702 B e
HOEIE1 |, TRAVS-E02 e e e e e e e e e e L e e e A I Ignmen1
41 42 43 44 45 46 47 43 49 S0 St 52 55 54 55 T STEETN 6
202050 AT, The/ahiechs ol ThG ok 6 chn GER i s b TR TR 70k o Of Cll |e|eS
FREOD0G53, TRAVS-6702 Sem mmm s mes mme e ees em cen e den ool s s em een e s oo
NBEIE] |, TRAVE-G+02 Sem mmm e mes mme s ees em cen e den ool s cen s een e en oo
IMGT,
§17FT 53 G4 65 66 67 B8 83 J0 71 %2 TS T4 5 %6 37 I M ko
%02850 |, TRAWSE-6¥01 ACC CTG ... . GTT GAA AGC ATC AAC ... .. BGT TTT GRG
REODOGEY, TRAWS-E¥02  --m -e- R B e
WOEIE1 [ TRAWS-E¥D2  --- -e- R B e e e
81 92 83 94 S4A 948 84c 25 06 87 B8 99 90 91 32 93 94 95 95 87 98 39 100
A E F R K & 0 T 5 F H L R 13 P K T H I K o T A
%02850 ,TRAVE-G¥01 GCT GAA TTT ARC ARG AGT CAA ACT TCC TTC CAC TTG AGGE AAA CCC TCA GTC CAT ATA AGC GAC ACE GCT
FREOD0GS3, TRAVE-6702 BT i R R LI SR E e
MBE3IE1 | TRAVE-E¥02 R i e Lt
__ CDR3-IMGT___
101 102 103 104 I05 106 107 108
302860 |, TRAVE-EF01 GAG TAC TTC TET c}c"r cgc AgT 53
FEOD0GEY, TRAVE-6¥02 e e e e e e
WBEIE1 | TRAVE-E¥0Z B It -l-zs #e
TRAYV FR1-IMGT COR1-IMGT FRE-IMGT CORE-IMGT FRI-IMGT COR3-IMGT
ene 11-26) (27-38) (33-55) {56-65) (66-104) {105-115)
1 10 20 30 41 &a I T 80 G4aRG a0 100 110
......... I I [ DU (TR [—— [ I IR | R
AEOO0RSE, TRAWI-1 GOSLEN. PSEVTAVEGAIVOINCTYO TSGEYG. ... .. LSWINOHDGGAPTFLSY NALDG. .. . . LEETG. .. ... . RFS5FLSRSOSYGYLLLOELOMEDSASYFC AVRE. ... .. ..
AR00065S, TRAVL-Z GONIDN. PTEMTATEGAIVQINCTYO TSGENHG. ... .. LFWINQHAGEAPTFLSY NVLDG. ... . LEEEG. .. .. .. RFSSFLSRSEGYSYLLLEELOMFDSASYLC AVE. ... .. ..
ARO00GSE, TRAVE KOOVFQ. PSTVASSEGAVVEIFCNHS WSNAYH. ... .. FFYYLHFPGCAPELLVE GSE. ... ... BSOAG. .. ... RYMMTYER.  FSSSLLILOVEEADAAWYYC AVE. ... . ...
ARO00GSE, TRAV.S AQSVAOPEDOVHNVAEGNPLTVECTVS WSGNET. ... .. LEW¥VOYPNRGLOFLLE, ¥ITGONL. . . WEGSY....... GFEAEFNESOTSFHLEEPSALVSDSALYFC AVED. .. .. ..
ARO00GSE, TRAVL LAKTT). PISMOSYEGOEVHNITCSHN NIATHDY. .. .. ITWiQOFPSOCPRFIIN GYET. . . ... EVINE....... VASLFIPANRESSTLSLPRVSLSITAVYYC LVCGD. .. .. ..
AEQ00GEY, TRAVE GEDVEQS. LFLSVEEGDSSWINCTVT DSSSTY. ... .. LYWYRQEPGAGLOLLTY IFSMNMD. ... MKQDOQ....... RLTVLLNEFDFHLSLRIANTOTCDSAIYEC AES. ... .. ..
BEQ0DREY, TRAVE SOEIEQHSEALNIQEGETATLTCNYT NYSPAT. . ... . LOWYRODPGRGPVFLLL IRENWEE.... EKEEE....... RLEVWTFOTTLEQSLFHITASOPADSATYLE ALD. ... .. ..
BEQ0DRSY, TRAVT ENOVEHSPHFLGPOQGDVASMSCTYS WSREHN. ... .. LOWYRONTGMGPEHLLS MYSAGY. ... ERQEG. ... ... FLNATLLE. . NGSSLYITAVOPEDSATYEC AVD. ... ....
BEQODGSY, TRAWE-1 AQSVSOHNHHVILSEAASLELGCNYS YOOTVH. ... .. LFW¥VO¥PGOHLOLLLE ¥FSCOPL. . . WKGIK... . ... GFEAEFTRSEFSFNLEEPSVOWSDTAEYFC AVH. ... .. ..
AEQODGSY, TRAVWE-2 AQSWIOLDSHVSVSEGTPVLLRECNYS SSYSPS. ... .. LFWYVOHPNEGLOLLLE ¥TSAATL. .. WKGIN....... GFEAEFFRSETSFHLTEPSAHMSDAREYFC WS, ... .. ..
BEQODGSY, TRAWE-3 AQSWIOPDIHITVSEGASLELRCNYS YGATPY. ... .. LFW¥¥OSPGOGLOLLLE ¥FSCGDTL. .. WOGIK... .. .. GFEAEFERS(OSSFNLREEPSVHWSDAAEYFC AVG. ... .. ..
BEQODGSY, TRAVE-4 AQSVWIOLGSHVSVSEGALVLLRCNYS SSWEPT. ... .. LFW¥VOTPNOGLOLLLE ¥TSAATL. .. WKGIN... . ... GFEAEFFRSETSFHLTEPSAHMSDAREYFC AVS. ... . ...
HOZBE0 |, TRAVE-6 AQSWTOLDSOVPVFEEAPVELRCNYS SSWSVY. ... .. LFW¥VOTPNOGLOLLLE ¥LSGSTL. .. WESIN....... GFEAEFNESOTSFHLEEPSVHISITAEYFC AVS. ... .. ..
BEQ0DGRD, TRAVWE-T TOSVIOLDGHITVSEEAPLELECNYS YSGWPS. ... .. LFW¥VO¥S50SLOLLLE DLTEATO. .. WKGIR....... GFEAEFERSETSFYLREPSTHVSDAAEYFC AVCDR. . .. ..
AFANEEN TR0 COSTOTE OV PO COCL TN CYVE TTOVES T FIYOYELECPOLHLE &M AN EORNE ORPFANMVEEFTTSFHLFENSHOR ST ATYRD AT O
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é : Information
"OBTENTION"
http://www.imgt.org

cell, tissue, organ / transgenic
- PBL - animal

- liver _plant
autoimmune diseases Iibrarieg
- autoantibody - genomic
- rheumatoid factor - CDNA

-combinatorial
clonal expansion diseases

: PCR
- leukemia
- lymphoma hybridoma
- [T} @I - monoclonal antibody
| | |
origine methodologie

The "OBTENTION" concepts specify the origin and methodology




"ORIENTATION" I

ene |
S| T
Fichier ~ Edition  Affichage  aller & Marque-pages  Oukils 7 http://www.imgt.org
-
IMGT
Gane Gere in locus Gere in seguance
Gene Sosaiaon | T aa N | MoTILIGH.DB N .
chromosome Liocus Positions Orientation accession IMGT label=s Positions Orientation
rnurnber
IGKC_C-REGION q11.2 REW IGK WODGET C-REGION 3346583 SEnse
IGKIS q11.2 REW IGK [ 171417 APDD1215 JO0Z42 J-RE5+J-REGION 15361612 SEnse
IGKI4 q11.2 REW IGK [ 171102, APDD1215 JO0Z42 J-RE5+J-REGION 12211287 SEnse
1GEIZ q11.2 REW IGK 17137ED . APOD1215 JO0z4z J-R5+)-REGION 980..955 Sense
1GEI2 q11.2 REW IGK 1713455, APOD1215 JO0z4z J-R5+)-REGION 73,650 Sense
1GKIN q11.2 REW IGK 1713093, APOD1215 JO0z4z J-R5+)-REGION 212,288 Sense
1G K1 q11.2 FuvD IGK 1629406, APDD1211 Z00023 L-PARTI+ A INTROMN+ W EXOM+& W RS 98709 Sense
1G ENG-2 q11.2 FuvD IGK 16FTESZ. APDD1Z211 FO24eh L-PARTI+ A INTROMN+ W EXOM+& W RS 304,822 Sense
1GENT-2 q11.2 REW IGK 1659929, APOD1211 A bl L-PARTI+w INTRON+W EXON B23..1231 Sense
1G FM2-4 q11.2 REW IGK 1643348, APOD 1240 IR L-PARTI+w INTRON+W EXON a6 .. 1296 Sense
1GENT -5 q11.2 REW IGK 162TELT . APOD124H 200001 L-PARTI+ A INTROMN+ W EXOM+& W RS 297 .802 Sense
1G KN -6 q11.2 REW IGK 1608734, APOD 1230 hEda5s L-PARTI+ A INTROMN+ W EXOM+& W RS 131637 Sense
1GEMNG-T q11.2 REW IGK 1696528, APOD1230 FOET2E L-PARTI+ A INTROMN+ W EXOM+& W RS 134,680 Sense
1GEN -2 q11.2 REW IGK 1482486, APO01209 k020497 L-PARTI+w INTRON+W EXON Q40,1427 Sense
1GENT -9 q11.2 REW IGK 14665024, APOD 1209 FO2096 L-PARTI+w INTRON+W EXON 641..1162 Sense
1GKW2-10 q11.2 REW IGK 14666022, APOD1209 Z00012 L-PARTI+w INTRON+W EXON 121814 Sense
1GEMNE-11 q11.2 REW IGK 14647845, APOD1231 01662 L-PARTI+ A INTROMN+ W EXOM+& W RS 134 677 Sense
1GKM-12 q11.2 REW IGK 14634792, APDD12H WOTATT L-PARTI+ A INTROMN+ W EXOM+& W RS 11701674 Sense
1GEM-13 q11.2 REW IGK 1429026, APOD1231 FO2093 L-PARTI+w INTRON+W EXON 27803 Sense
1GEM2-14 q11.2 REW IGK 1486996, APOD 1223 hrtlil L-PARTI+w INTRON+W EXON 191..9456 Sense
1GKMNG-15 q11.2 REW IGK 1439540, APOD1223 23090 L-PARTI+ A INTRON+ W EXOM+ W RS 6761218 Sense
1GENA-16 2q11.2 REW IGK 1475162, APOD 1243 JO0Z 4 L-PARTI+ A INTRON+ W EXOM+ W RS 131636 Sense -
.| | L|J
@ Rechercher : | cluster @ Qccurrence suivante @ Crccurrence précédente | =| Surligner tout [ Respecter la casse




Annotation and IMGT-ONTOLOGY concepts

Z0——>»0—T—42m0 —

¥ IMGT/LIGM-DEB Consultation module ¥3 - Mozilla Firefox

=101 ]

File Edit Wiew Go Bookmarks  Tools  Help @
ID AY995750 IMGT/LIGH annotation : automatic:| mBENA:| HUM: 366 EP. :J
XX
AC AY993750;
HX
T Z5-MAY-2005 (Rel. 200521-3, arrived in LIGH-DE )
T 25-40G-2005 (Rel. 200534-4, Last updated, Wersion 3)
XX
DE Homwo sapiens isolate 4H immunoglobulin heavy chain warisble region (IGHV1)
T R 2 DRI T 2HT + 0 11 1 RET— Rk i | 1 1
DE whHAL; rearranged configuration; Ig-Heawvy; regular; functionality
DE productive; group IGHV: subgroup HV1.
K antigen receptor; imounoglobulin superfamily: Ig; Ig-Heawvy: wvariable;
Kl diversity: joining: irmmunoglobulin. o
lgg] Homo sapiens (human)
Eukarvyota; Metazoa; Chordata; Vertebrata; Mammalia; Eutheria; Primates:;
oc Catarrhini; Hominidae; Homo.
XX
R [1]
EFP 1-366
BRI PUBMED; 15706403,
R4 Stamatopoulos K., EBelessi C., Papadaki T., Kalagiakou E., S3tavrovianni M.,
R4 Douka V., Afendaki 3., Saloum R., Parasi A., Anagnostou D., Laoutaris N.,
Ri Fassas A., Anagnostopoulos L.
RT "Irtounoglobulin Heavy- And Light-chain Repertoire in 3plenic Marginal Zone
RT Lyrphoma':
RL [er] Mol. Med. (Z005) In press
XX
T [2]
RFP 1-566
Ri Stamatopoulos K., Belessi C., Papadaki T., HKalagiakou E., Stavroyianni N.,
R4 Douka V., Afendaki 3., Saloum R., Parasi L., Anagnostou D., Laoutaris N.,
R4 Fassas L., Anagnostopoulos 4.
RT H
EL Submitted (30-MAR-Z2005) to the EMEL/GenBank/DDEBJ databhases.
RL Hematology Departmwment and HCT Unit, Papanikolaou General Hospital,
EL Thessaloniki 57010, Greece
X
IR EMEL; AYS95750.
X
FH Kevy Location/Qualifiers
FH
FT L-V-D-J-C-3EQUENCE <1..366> ;I

Information
system®

http://www.imgt.org



Annotation and IMGT-ONTOLOGY concepts -

¥ IMGT/LIGM-DE Consultation module ¥3 - Mozilla Firefox

Information
system®

Z0—44 1T —2XOWLMO

File Edit Mew Go Bookmarks Tools  Help 0

FH Key Location/Cualifiers ;l http://www.imgt.org
FH

FT L-V-D-J-C-3EQUENCE}] <1..366>

FT fpartial

FT Jdib xref="taxcon:9s0s” OBTENTION
FT foell type="B-cell” I

FT fizolate="4H"

FT /tissue_type="spleen from splenic marginal zone

FT lymphoma"

FT Jorganisw="Homo =Zapiens"

FT V-D-J-REGION <1l..366>

FT Jpartial

FT fprotein id="AAXO93543.1"

FT Jtranalation= MEGAEVERPGASVEVICEASGYTFSGYY IHUVRQAPGQCLET |
FT NGUINPNSGGTN Y AQKF QG THTRD TS IS TVYMELSRELRSDDT

FT TIFGVLMGRENWFDPWGOQGTLYTVIS™ CLASSIFICATION
FT V-REGICN <1l..276

FT fpartial

FT Jfallele="IGHV1-2*04, putatiwve™

FT Jgene="ICGHW1-2"

FT Ik iR FLATSE S SN == L

FT .-fputative_limit="3 ' zide"™

FT Jtranslation="3CGAEVEKPGASVEVICKASGYTFIGYY

FT NGUINPNIGGTHYAQEF QG THTRD TS IS TV YHELSRLRS] N U M E ROTAT I O N
FT FR1-IMGT 1,57

FT fpartial

FT JLL IMGT="7 to 26, AL 10 is missing"

FT Jtranslation="3CGAEVEKPGASVEVICKEAZ"

FT 1st-C¥3 i il

FT CDR1-TMGT tg..81

FT JAL IMGT="27 to 34"

FT Jtranslation="GYTFIGYY"

FT FRZ-IMGT 82..132

FT JALL IMGT="39 to 55"

FT Jtranslation="IHWWERQLPGOCGLETMGT"

FT CCNSERVED-TRP 88..90

FT CDRE=-THMGT 133..156

FT JLL TMGT="56 ta 63"

FT ftranslation="INFHNIGGT"

FT FR3I-IMGT 157..270

FT JLh TMGT="66 to 104, AL 73 is missing"”

FT Jtranslation="NYLQEFQGWVTHTRD TS IS TVYMELSELRSDDTAVYVC™ ;I




Les atouts de IMGT-ONTOLOGY

http://www.imgt.org

1 - Pour les utilisateurs:

+ Définir un vocabulaire précis et spécifique
du domaine qui permette de déecrire en
ge’ra_{_lR’rou’res les caractéristiques des IG et

es

* Proposer ce vocabulaire standardisé 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

+ Etablir les regles d'annotation qui expriment
les dépendances entre les termes du
vocabulaire



Les atouts de IMGT-ONTOLOGY  us«

http://www.imgt.org

3 - Automatisation des procédures:

» Alléger le travail des annotateurs

e hf;\l’)l
Uevei
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4 - Intégration des nouvelles connaissances
en immunogénétique

* Modifier les regles existantes

+ Appliguer les modifications aux
données préexistantes



Exemple d’éditeur d’ontologie: OBO-Edit (GO,

http://oboedit.org/

) DBO-Edit - Overview - Mozilla Firefox

_ (Ol xI
Fichier Edition  Affichage  Historigue  Marque-pages  Qutils 2

[ | | 0BO-Edit - Overview | - -
{ (- ’ |J http:ffoboedit.argf ’_._“ - ':;’ = obo edit J\-\] | H |

OBO - Edit

CBO-Edit 15 an open source ontology editor whtten i Java,

CBO-Edit iz optimized for the OBO biclogical ontology file format. It features an easy to
use editing interface, a simple but fast reasoner, and powerfil search capabilities.

CBO-Edit iz developed by the Berkeley Bioinformatics and Ontologies Project, and iz

funded by the Gene Ontology Consortium. Contributions to the OB O-Edit codebase are
always welcome.

http: /ftranslate, google, fritranslaterhl=Ffrésl. . hs=hst&rls=org.mozilla:fr:officialfprmd=imwns

®x  Rechercher ; Iimgt & suvant W Précédent & Toutsurlioner | Respecter la casse




Exemple d’éditeur d’ontologie: Protége
http://protege.stanford.edu/

¥ The Protégé Dntology Editor and Knowledge Acquisition System - Mozilla Firefox - |EI|1|
Fichist  Edition  Affichage  Historique  Marque-pages  Outils 2
| %P The Protégé Ontalogy Editor and knowledge... | + | ~
\ 6 - [ EP http:ffprotege. stanford. edu) - C l "" - protégé r. ] £ 3
AN At =
- - —
pro tege Search: |
HOME | OYERYIEW | DOCUMENTATION | DOWNLOADS | SUPPORT | COMMUNITY | WIKI | ABOUT US
welcome to protégé
Protége is a free, open source ontology editor and
wh472
news knowledge-base framework.
26 July zon The Protége platform supports two main ways of modeling B yaime
Protege 4.1 released! ontologies via the Protégé-Frames and Protégé-OWL
(read more) | (download) editors. Protége ontologies can be exported into a varietyof & —
formats including RDF({S), OWL, and XML Schema. {more) =
Jul P . . .
137wy 2011 Protege is based on Java, is extensible, and provides a
Protege 3.4.7 released! . . .
s | @l plug-and-play environment that makes it a flexible base
read more) | (download) for rapid prototyping and application development. (more)
. go to protégé-ouwrl
Find us on Protége is supported by a strongcommunity of
FElCEbOOk developers and academic, government and corporate . - s
users, who are using Protégé for knowledge solutions .
in areas as diverse as biomedicine, intelligence [ =
Gl gathering, and corporate modeling. :
B FOLLOW ME |
. LI
cormmunity ¢ o
Registered Users 178,658 g g
protege-ussrs list members 17,307 go to protégé-frames
protege-discussion list members 2,644
protege-cwl list members 2,205 o

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

x  Rechercher : Iimgt & Suivant W Précédent &7 Toutsurligner [ Respecter la casse




ROles des responsables de Sl

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 methodes, 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.



La durée 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

- I'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:



| 'Arnnililhvra Aac CI

L CTUUITVIT UTO Ol
introduire une innovation| < > | rester standard/compatible
augmenter l'intégration | < > préserver la capacité a

avec d'autres systemes évoluer du systeme
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