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Systeme d’information (Sl)

Ensemble des moyens

hécessaires au traitement et a

I'exploitation des informations dans le
cadre d'objectifs définis



IMGT®,
the international ImMunoGeneTics information system

Information
systenr®

http://imgt.cines.fr
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WELCOME'!
to the IMGT Home page

THE IMTERHATION AL
IMMUHDGEHETICS
IHFORMATIOHN SYSTEME

IMGTE, the international InMunoGeneTics iInformation system® ttp:imgt.cines r, is 3 high-quality integrated knowledge resource specialized
in the immouanoglobuling (G, T cell receptors (TR), major histocompatibility complex (MHC), immunoglobulin superfamily (g5F), major
histocompatibility complex superfamily (Mhc3F) and related proteing of the immune system (RPN of human and other vertebrate species, created
in 19849 by Marie-Paule Lefranc (Universiteé Mantpellier Il, CHRE). IMGT, a European project since 1992, works in close collahoration with EBI.
IMGT consists of iseguence databases (IMGTILIGM-DB, a comprehensive database of IG and TR fram hurman and other vertebrates, with
databasze
(M GTIEDstructure-DBE), Web resources {IMGT Warie-Paule page) and imeractive tools. The IMGT Home page hitpimat.cines.fr (Montpellier,

France) provides a common access to all Immunogenetics data.

IMGT founder and director: Marie-Paule Lefranc iMarie-Faule Lefranc@igh.cnrs 1), Universitd Montpellier I, CNRS, LIGM, 1GH, IFR3, Maontpellier

(France)

MGTE Site Map -~

e rfa

Information on IMGTE (creations and updates, references, FAG, citing IMGT, funding support..

Information
system®

http://imgt.cines.fr
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http IMGT databases

# IMGTLIGM-DB {1G and TR fram 150 species) (LIGM, Maontpellier,
France) (106 340 entries - 0111 072006)

# IMGTMHC-DB {IMGT/IMHC-HLA, -HHF, -DLA, -FLA) (ARRI, BFRC,
hosted at EBN

+ IMGTPRIMER-DE {1 and TR frarm 11 species) (LIGM, Montpellier,
France) (1 864 entries - 011 0720063

¢ IMGT/GEME-DE (IG5 and TR genes from human and maouse) (LIGM,
mMontpellier, France) (1 512 genes, 2 458 alleles - 0171 072006

IMGT 30structure-DE (|G and TR, MHC and RPI gene and allele
identification and IMGT Colliers de Perles) (1 055 entries -
10/07r20086)

[MAGT tools

¢ IMGTA-QUEST (sequence alignment soffware for |G, TR and HLA)
t IMGT/JunctionfAnalysis (for human and mouse 1G and TR

¢ IMGT/Allele-Align

¢ IMGT/DomainDisplay (Amino acid sequences) N

¢ IMGTPhyloGene

- IMGT LocusView, IMGT/GeneView, IMGT GeneSearch,
IMGT/CloneSearch (for human 1GK, IGL, IGH, TRATRD, TRB, TRG,
mouse TRATRD and human MHC)

- IMGT/Genelnfo (TIMC and ICH, Grenohle; LIGHWM, Montpellien

t IMGT/GeneFraquency N

IMGT DomainGapAligni ¥
IMGT Collier-de-Perles N

IMGT DomainSuperimpose N
IMGT/StructuralGuery

IMGT Web resources

& IMGT Repertoire (|G and TR, MHC and RF[)

* IMGT Index (FactsBook)

* IMGT Scientific chart (Sequence description, Mumbering,
Homenclature, Representation rules)

& IMGT Bloc-notes {Interesting links, PubMed, Meating
announcements, Postdoctoral positions and johs, Search
engines..

o IMGT Education (IMGT Lexigue, Aide-mémaire, Tutorials,
Gluestions and answers, Enseignements..)

o |GT Medical page, IMGT Veterinary page, IMGT Biotechnology
page

®* |MGT Posters and diaporama

* The IMGT Inmuncinformatics page

o |[MGT Other accesses (SRS, FTP..)

® Compare your sequence against IMGT (BLAST, FASTA)
o |MGTILIGM-DB Sequence submission

o [MGT flat file release infarmation

Search

| Goog le

. Uy = IM&T domain




Systeme informatique

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

* L'application et ses éléments d'accompagnement:
bases de données,

logiciels de développement,

interfaces d'exploitation, ..



Les objectifs de IMGT/LIGM-DB

» Contenir toutes les séquences Ig et TcR des
bases EMBL/ GenBank/ DDBJ

+ Expertiser les séquences en fonction des
connaissances en immunogénétique

» Suivi et intégration des nouvelles connaissances




Particularités des séquences |G et TR

- Elles sont nombreuses
- Une forte similitude
+ De petites différences tres significatives

+ Des nomenclatures hétérogenes

http://imgt.cines.fr



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

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

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

http://imgt.cines.fr



IMGT/LIGM-DB: application distribuée

présélection

expertise

Im
M
G Information
Ties system®

http://imgt.cines.fr




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 l'application:
- fonction des données
- fonction des données

- fonction utilisateur



Controler et coordonner les flux de données

(

Annotation
LIGM Expertis

"
Data
Distribution
Data Flat files >
Reception distribution
EMBL Flat Files Web server

Author .

Submission Java API

Database (RDBMS Sybase)

Im
M
Gt Information

Ties system®

http://imgt.cines.fr



A 'arrivée dans IMGT

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

Eile:

Edit  Wiew Go  Bookmarks Tools  Help

EMBL FLAT-FILE

I
XX
AC
XX
v
XX
DT
DT
XX
DE
DE
XX
EuW
XX
03
oc
oc
XX

RP
RX
RA
Ra
Ri
RT
RT
RL
W

AYS9S8750 standard; wENL; HUM: 366 EP.

AYS93750;

ATS93750.1

2E-APR-2005 (Rel. 23, Created)
25-APR-2005 ([(Rel. 83, Last updated, Version 1)

Homo sapiens isolate 4H immunoglobulin heawvy chain wariakble region ([(IGHV1)
wENL, IGHV1-Z*04 allele, partial cds.

Homwo sapilens [(human)
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia:
Eutheria; Euarchontoglires; Primates; Catarrhini; Hominidae; Homo.

[1]

1-366

PUEMED: 15706403.

Stamatopoulos K., Belessi C., Papadaki T., EKalagiakou E., Stavroyianni M.,
Douka V., Afendaki 5., Saloum R., Parasi L., Anagnostou D., Laoutaris N.,
Fassas A., Anagnostopoulos 4.;

"Irmrrunoglobulin Heavy- And Light-chain Repertoire in 3plenic Marginal Zone
Lymphoma™;

[er) Mol. Med. (2005) In press




Apres expertise dans IMGT

3 IMGT/LIGM-DB Consultation module ¥3 - Mozilla Firefox -0 x|
File Edit Wiew Go Bookmarks Tools  Help @

IMGT FLAT-FILE

ID AT298750 IMGT/LIGHM annotation : automatic; mBRNA; HUM: 366 EF.

XX

A AY995750;

XX

LT 25-MAY-Z2005 (Rel. 200521-3, arrived in LIGHM-DE )

DT 25-ATTG-2005 (Rel. 200534-4, Last updated, Version 3)

X

DE Homo sapiens isolate 4H imemanoglobulin heavy chain wvariable region [(IGHV1)
DE mBNAL, IGHV1-2%04 allele, partial cds. H

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

DE productive; group IGHVY: subgroup HVY1.

XX

Kir antigen receptor; immmnoglobulin superfamily: Igr Ig-Heawvy: wvariable:
Kir diversity:; Joining:; imrunoglobulin.

Fov.

03 Homo sapiens [(human)

Qo Eukarvota; Metazoa; Chordata; Vertebrata; Mammwaliar Eutheriar Primates:
iz Catarrhini; Hominidae:; Homo.

XX

EI [1]

EFP 1-366

RX FUEMED; 15706403.

Rh Stamatopoulozs K., Bele=ssi C., Papadaki T., EKalagiakou E., 3tavrovianni M.,

Rh Douka V., Afendaki 3., Z3aloum E., Parasi i., Anagnostou D., Laoutaris N.,

Rh Fas=zas L., Anagnostopoulos L.

RT flrrunoglobulin Heawvy- And Light-chain Fepertoire in 3plenic Marginal Zone :j

Information
systemE

http://imgt.cines.fr



A l'arrivée dans IMGT

¥ IMGT/LIGM-DE Consultation module ¥3 - Mozilla Firefox - |EI|5|
File Edit Mew Go Bookmarks Tools  Help @
A ﬂ
FH Eey Location/Qualifiers
FH
FT Fource 1..3886
FT fdb_wref="taxon:9606"
FT fmol type="mRIL"
FT forganisw="Homo sSapiens"
FT fizolate="4H"
FT fcell type="E-cell"
FT ftissue_tgpe="spleen from splenic marginal zone lymphoma™
FT gene <1l..>366
FT Srnote="IGHD3-3%01; IGHJS+0OZ"
FT Sogene="IGHV1"
FT fallele="ICGHV1-Z*04"
FT CD3 <1l..>366
FT fcodon start=1
FT Sgene="IGHV1™
FT fallele="ICGHV1-Z*04"
FT Sproduct="immunoglobulin hesvy chain variable region™
FT fprotein id="ALXD3543.1"
FT ftranslation="SCGAEVEEPGASVEVICEASGYTFSGTY IHMWROAPGOQGLETMG I
FT NPNSGGTHNY AQEF OGTV THTRD TS IS TV YHELSELESDD TAVYYCARGGRITIFGVLMG —
FT RENWFDPWGOGTLVTWIS™
XX
=19 Zequence 366 BPy 82 Ay 92 Cp 115 G; 77 T:; 0 other:
toetggggoty aggtgaagas goctggggos toagbigaagy totococtgoaa ggottotgga a0
tacaccttoa goggoetatta tatacactgy gbgogacagy coccbtggaca agggottogag 120
tggatgggat ggatcaacce taacagbggt ggoacasact atgoacagas gobttoagogo 150
tgggtocacoa tgaccaggga cacgbocatc agoacagtct acatggagot gagoagootd 240
agatctgacy acacggoogh ctattactgh gogagaggoy goocgbattac gatttttgga 300
gtgottatgy goocgggaaas ctggbtogac coctbggggoe agggaacceot ggbicacogto 360
Lootea 366




Apres expertise dans IMGT

¥ IMGT/LIGM-DE Consultation module ¥3 - Mozilla Firefox =10l x|
File Edit Wew Go Bookmarks Tools  Help @

X :J
DR EMEL; A¥995750.

FH Eevy Location/Qualifiers

FH

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

FT fpartial

FT fdb xref="taxon:9608"

FT fcell type="EBE-cell"”

FT fizolate="4H"

FT fIHGT_nDte="autDmaticallg annotated with IMGT tools™

FT ftissue_type="spleen from splenic marginal zone

FT lymphoma™

FT forganismw="Homo sapienz"

FT V-D-J-REGICON <1..366>

FT fpartial

FT /protein id="ALAX93543.1"

FT ftranslation="3GAEVEKPGASVEVICEASGYTFSGYTIHWVROAP GOGLEW

FT MGWINPNAGGTHN Y AQKF oGV THTRD TS IS TYYMELSRELESADD TAVYYCARGGRT |-
FT TIFGVLMGRENWFDPWGOGTLV TS

FT W-REGICHN <1..276

FT fpartial

FT fallele="IGHV1-2*%04, putative™

FT fgene="IGHV1-zZ"

FT JCDE_length="[5.5.z21]"

FT fputative_limit="3' side™

FT ftranslation="3GAEVEKPGASVEVICEASGYTFSGYTIHWVROAP GOGLEW

FT MGWINPHNAGGTHN Y AQKF oGV TMTRED TS IS TV YMELSELRSDD TAVYYC AR

FT FR1-TIHMGT <1..57

FT fpartial

FT JLML TMGT="7 to Z6, AL 10 is missing"

FT ftranslation="3GAEVEEPGAIVEVICHLAS"

FT 1sc-C¥53 46..48

FT CDR1-IMGT 58..81

FT FLL IMGT="27 to 34"

FT ftranslation="GYTFaGYY"™

FT FRZ-INGT g2..132

FT JLL IMGT="39 to 55" ;l




Evénements

Arrivée d'une Arrivée d'une Annotation
nouvelle entrée mise a jour d'une entrée
existante
N Etat avant
Tables définitives traitement VALIDED VALIDED
Traitements
P ) UPDATED — UPDQUITE
Tables de réception Reception wa l
IMPORTED UPDRUN
Chargement l i
. v
Tables temporaires |  Prise en UNVALIDED (locked
charge par un IMPORTED (locked)UPDUNVAL (locked) ( )
annotateur l l l
NEWREADY UPDREADY | READY
Enregistrement l l
dans les tables | VALIDED VALIDED VALIDED

Tables définitives badiast
opérationnelles

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

charge par un annotateur

Information
systemE

http://imgt.cines.fr



IMGT/LIGM-DB

Séquence nucléotidiques
IGet TR

IMGT/GENE-DB

Génes IG et TR IMGT/LocusView..

Vocabulaire

0
-

IMGT/3Dstructure-DB contrélé
Structures 3D IMGT reference IMGT/Phylogene
directory

IMGT/V-QUEST

IMGT/PRIMER-DB IMGT/JunctionAnalysis
oligonucleotides IMGT/GeneFrequency



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 été congus
pour durer si longtemps ou pour tre résistant au
temps qui passe (bug de I'an 2000)

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

- Les versions des outils, standards, middleware

changent plusieurs fois au cours d'un méme projet.

- "la toute derniere release, (ou la version beta)" des

outils disponibles comprend souvent de noumbreux
bugs.



La durée de vie d'un Sl déepend de

Portabilité il existe plusieurs plateformes alternatives qui
peuvent faire fourner le systeme

Evolutivité : un systéme est évolutif, on peut:
- ajouter des fonctionnalités
- augmenter ses capacités maximum
- I'adapter a des besoins différents / nouveaux
- corriger des dysfonctionnements

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

Standardisation:



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.

réa
réa

(résultats + matériels & méthodes).

La connaissance inclut tout ce qu'il est nécessaire pour
iser l'annotation des données, telle qu'elle peut étre

isée par des experts dans un domaine particulier.



2
Ontologies

Bases de connaissance

IMGT-ONTOLOGY



Quelques exemples de questions

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

Dans une base de données:
établissement d'un dictionnaire des données
mises en place de contraintes a travers un

vocabulaire controlé

Recherches bibliographique a travers des
thesaurus de mots clés

Comment ces termes sont -ils reliés?



Le vocabulaire controlé des bases de

données généralistes DDBJ/EMBL/GenBank

Des codes pour indiquer les types d'information

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

Eichier

Editian

Affichage

Aller &

Marque-pages

Cukils 7

[ ] Hotmail | | 500 Internal Server E... | | Personnaliser les liens | | Windows Media | ) wquest | | Windows O= IMGT/LIGM-DE Admini...

£

ID
AC
bT
DE
EW
=]
o
s
EN
RC
RF
RX
R
R
RT
EL
DR
CC
AH
A5
FH
FT
HX
=0
Co
bb

identification
accesszion humber

date

description

keyword

Organismn =pecies
organis=m classification
organelle

reference numnber
reference comment
reference positions
reference cross-reference
reference group
reference authoris)
reference title
reference location
databasze cross-reference
comments or notes
az=zembly header
az=enbly information
feature table header
feature table data
zpacer line

zequence header
contig<sconstruct line
(blank=) =equence data

e termination line

(begin= =ach entrv: 1 per entrv)
(=1 per entrv)

(2 per entrv)

(=1 per sntrv)

[ »=1 per entrv)

[ »=1 per entrv)

[ »=1 per entrv)

(0 or 1 per entrv)
(=1 per entrv)

(=0 per sntrv)

(=1 per sntrv)

(=0 per sntrv)

(»=0 per entrv)

(»=0 per entrv)

(»=1 per entry)

(»=1 per entry)

(»=0 per entry)

(»=0 per entry)

(0 or 1 per entry)
(0 or »=1 per entrv)
(2 per entrv)

[ »=2 per sntrv)
(many per entry)

(1 per entrv)

(0 or »=1 per entrv)
[ »=1 per entrv)

(end= =ach entrvy; 1 per entry)

S[=1E

>

Terming




EMBL Feature labels

©J EMBL Features & Qualifiers - Mozilla Firefox
Fichier ~ Edition  Affichage  Aller &  Marque-pages  Outils 7

D Hotrnail D 500 Internal Server E... D Personnaliser les liens D Windows Media | ) vquest D windows D= IMGT/LIGM-DBE Admini,.. w;' Université Montpellier ...
- -

Mucledtice zequences  »

i Datab
e EBI QR

Map
Submissions
MO 1M E: FLES | FEATURE TABLE

Tree Index L’ cDS fad
attenuator
C region coding sequence; sequence of nucleotides that corresponds with the sequence of amina acids in a protein (location includes
%ﬂﬂ stop codon); feature includes amino acid conceptual translation.
conflict fallele="text"
D-loop feitation=[number]
— feodon=(seq:"codon-sequence” aa:<arino_acid=)
enhancer -
exon feodon_start=<1 or 2 or 3=
gap fdb_xret="<database> <identifier="
GC_signal JEC_number="text"
gene fexception="text"
iDHA fexperiment="text"
introg] b function="text"
iT—?:uM /gene="text"
mat_peptide finference="TYPE[ (same species)][EVIDENCE_BASIS]"
mise_binding {lahel=feature_label
mise_difference flocus_tag="text" (single token)
misc feature /map="text"
mise recomb /note="text"
SRR /nurnber=unguoted text (single token)
mise signal fold_locus_tag="text" (single token)
mis¢ structure = =
maodified base foperon="taxt
mRHA /product="text”
I _region /protein_id="<identifier="
old sequence /pseudo
operon frihosomal_slippage
GOL /standard_narme="text"
'%’—u—!::;t:al Aranslation="text"
precursor RHA Arans|_except=(pos:<base_range> aa <amino_acid=)
prim transcript Arans|_table =<integer=
primer_bind Arans_splicing
promoter
W feodon_start has valid value of 1 or 2 or 3, indicating -
repeat _region the offset at which the first complete codon of a coding
repeat _unit feature can be found, relative to the first base of
rep origin that feature;
TN frans|_table defines the genetic code table used if
S region other than the universal genetic code table;
satellite . r . .
ScRIA genetic code exceptions outside the range of the specified
sia_peptide tables are reported in fcodon or Aransl_except qualifiers
snRHA v /pratein_id consists of a stable D portion (345 format

- with 3 position letters and 5 numbers) plus a version b

Terming

http://www3.ebi.ac.uk/Services/WebFeat/



EMBL Feature labels 7 —— ("

£ The DDBJ/EMBL/GenBank Feature Table: Definition - Mozilla Firefox
Fichier  Edition  Affichage  aller & Marque-pages OQukils ¢

[ ] Hotmail | | 500 Internal Server E... | | Personnaliser les liens | | Windows Media |7 wouest | | Windows O= IMGT/LIGM-DE Admini... »
-,

Feature EKey W _region

Definition wvariasble region of immanoglobulin light and heavy

chains, and T-cell receptor alpha, heta, and gatma
chains; codes for the wvariakble amino terminhal portion;
can be composed of V_segmwents, D segmwents, N regions,
and J_ segments;

Optional gqualifiers fallele="text"™
feitation=[nuber]
fdh_xref="<datahase>:<identifier>"
Jexperiment="text"
fgene="text"
finference="TYPE[ (=Same gpecies) ] [:EVIDENCE BAZTIE]"
{lebel=feature label
flncus_tag="text" [2ingle token)
Jmap="text"
Fnote="text"”
fuld_lucus_tag="text" [2ingle token)
fproduct="text"
fpseudo
/standard name="text"

Parent EKey cDha
Qrganism sScope eukaryotes

A"
£ »
Terming

http://www.ebi.ac.uk/embl/Documentation/FT_definitions/feature_table. html



EMBL Feature labels

£ The DDBJ/EMBL/GenBank Feature Table: Definition - Mozilla Firefox

Fichier  Edition  Affichage  Aller & Margue-pages  Quklls 7

| | Hotmail | | 500 Internal Server E... | | Personnaliser les liens | | Wwindows Media |7 wouest | | wWindows O IMET/LIGM-DE admini... »
”,

Feature Kevy V_segment

Definition varisbhle segmwent of immunoglobulin light and heawvy

chains, and T-cell receptor alpha, beta, and gamma
chains; codes for most of the variable region (V_region]
and the last few amino acids of the leader peptide;

Optional qualifiers fallele="text"
feitation=[number]
fdh_xref="<datahase>:<identifier>"
Jfexperiment="text"
fgene="text"
finference="TYPE[ (same species)] [:EVIDENCE BASTII]"
{lebel=feature lahel
flncus_tag="text" Izingle token)
fmap="text"
Ffnote="text"
fnld_lncus_tag="text" Izingle token)
fproduct="text"
fpseudo
/standard name="text"

Parent EKey CDa
Organism scope eukaryotes

bt
< >
Terming

http://www.ebi.ac.uk/embl/Documentation/FT_definitions/feature_table. html



Définition de la fonctionalité dans IMGT

] |

Fichier Edition  Affichage aller & Marque-pages  Oukils  #

@ For IG and TR "Germline" entities and for "C-GENE" [

A germling entity (W-GENE, D-GEMNE or J1-GEME) aor a C-GEMNE can be functional, ORF or pseudogensa.

FUMNCTIOMNAL

& germline entity (W-GEME, D-GEME or J-GEME) or a C-GEME is functional if the coding region has an open reading

frame without stop codon, and if there is no described defect in the splicing sites, recombination signals and/for
regulatory elements.

ORF {Open Reading Frame)
& germline entity (W-GEME, D-GEME or J-GEME) or a C-GEME is qualified as ORF (Open Reading Frame) if the coding
region has an open reading frame, but:
* glterations have been described in the splicing sites, recombination signals andfor regulatary elements.

¢ andfor changes of conserved amino acids have been suggested by the authors to lead to uncorrect folding.
« andfor the entity is an ORPHOM,

PSEUDOGEME
& germline entity (W-GEME, D-GEME or 1-GEME) or a C-GEME is qualified as PSEUDOGEME if the coding region has
stop codon(s) andfor frameshift mutationis).
A %-GEME is considered as PSEUDOGEME if these defects occur in the L-PART1 andfor W-EXCOM, ar if there is a
mutation in the L-PARTL INIT-CODOMN atg,
If the defects are important, pseudogenes can eventually also be qualified as vestigial (vg), for example:
* 3 germline Y¥-GEME which cannot be assigned to a given subgroup because it is too divergent from the
other pseudogenes and has too many stop codons and frameshifts.,
* 3 germline 1-GEME which has been identified by the presence of a recombination signal upstream of an
open reading frame, but which has no donor splicing site in 5' and no conserved Phelor Trp)-Gly-x-Gly motif,

Only vestigial pseudogenes reported in Gene tables are qualified as PSEUDCGEME in the List of IG and TR genes
and in the Potential germline repertoires.

Functionality in IMGT annotation rules

@ For IG and TR "Rearranged” entities

PRODUCTIVE

A rearranged I1G or TR (genormic ar cOMA) entity is productive if the coding region has an open reading frame, with

no stop codon and no defect described in the initiation codon, splicing sites and/for regulatory elements, and an
in-frame JUNCTION,

UNMPRODUCTIVYE
An unproductive rearranged G or TR (genomic or cOMA) entity is charackterized by an out-of-frame JUNCTION
andfor the presence of stop codon(s) and/for frameshift mutation(s), and/or a defect described in the splicing sites
andfor the regulatory element(s), andfor unusual features (TRANSLOCATED, GEME FUSIOM...).

=l




List and definition of IMGT standardized labels

Fichier ~ Edition  Affichage  Aller &

Marque-pages  Cukils 7

Label name

|Definiti0n

|{DJ}-C-CLUSTER |gen|:|mic OmA in rearranged configuration including at least one D-J-GEMNE and one C-GEME

|{DJ}-J-C-CLU5TEH |gen|:|mic CA in rearranged configuration including at least one D-J-GEME, one J-GEME and one C-GEME

|{DJ}-J-CLUSTER |gen|:|mi|: DA in rearranged configuration including at least ane D-J-GEME, and one J-GEME

|WDJ}-C-CLUSTER |gen|:|mic OrA in rearranged configuration including at least one W-D-J-GEME and one C-GEME

|WDJ}-J-C-CLU5TER |gen|:|mic DA in rearranged configuration including at least one W-D-J-GEME, one J-GEME and one C-GEME

|WDJ}-J-CLUBTER |gen|:|mic DA In rearranged configuration including at least ane V-D-J-GEME and one J-GEMNE

|0vd)-C-CLUSTER

|gen|:|mic OrA in rearranged configuration including at least one W-J-GEME and one C-GEME

|ody-J-C-CLUSTER

enamic DRA in rearranged configuration including at least one W-J-GEME, one J-GEME and one C-GENE

|0d)-J-CLUSTER

pgenomic DMNA in rearranged configuration including at least one V-J-GEME and ane J-GEMNE

[1stCvs e e aiad el L

2nd-CY5 (1]

Ia-D-HEPmMER T | (VJ)-J-CLUSTER | E

[+D-NONAMER EL S D D O iE

|3D-RS [re \ L IER, and 2'D-NONAMER in 2'ofthe D-REGIOM of a D-GEME

|3'D-5PACER 12 V-J-GENE J_G'E\ﬁE ID-NONAMEH ofa 30-RS

[3uTR [+ ]

|3"J—REGIDN |regi|:|n from 2nd-CY5 to the 3" end of the V-REGION for germline and rearranged)

|5'D-HEF'TAMER |T nucleotide recombination site like CACTGTG, part of a 8'D-RS

|5'D-NONAMER |El nucleotide recaombination site like GGTTTTTGT, partof a 8'D-RE

50-RS recombination signal including the 5'D-RONAMER, 2'D-5PACER and 5'D-HEPTAMER in &' ofthe D-REGION of a D-GEME, ar in &' of the
D-REGION of D-J-GEMNE

|5'D-SF‘ACER |1 2or 23 nucleotide spacer between the 2'D-HEPTAMER and 5'D-NORMAMER of 2 5'D-RS

http://imgt.cines.fr/cgi-bin/IMGTlect.jv?query=7#




Ontologies

Une définit formellement les
employés pour un

Les ontologies sont destinées a etre 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) sémantiques.

Les ontologies incluent les ,
informatiquement exploitables, des
elémentaires et de leurs

Les ontologies doivent permettre le et la



Bases de connaissances:

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

de connaissances._



Les ontologies en Biologie

On s'interresse aux ontologies qui sont du domaine
publique.

‘Leur nombre augmente régulierement
(besoin de définir de partager).
‘Elles couvrent des sujets et domaines différents.


http://obo.sourceforge.net/
http://obo.sourceforge.net/
http://obo.sourceforge.net/

9080 Ontologies - Mozilla Firefox -0l x|

Fichier  Edition  Affichage  Aller &  Margue-pages  Oukils 7

<::| T E> M @ @ I,_, http:ffobo. sourceforge. netfogi-bingtable. coi j O ok I@,OBO antalogy

Main Criteria  Ontologies Browse Project VS Subscribe Contact

OBO Ontologies

These are the ontologies currently lodged within OBO. Click on the column heading to sort the table and click an the ontology name
far further information on the ontology.

A subset of the OBO ontologies have the tag candidate OBO Foundry ontology (abbreviated to Feundry). This designates the
ontology as a candidate for the OBD Foundrny project, a new paradigm for biomedical ontology development driven by a set of
principles specifying best developmental practices. Please see the OBO Foundry wekbsite for more information.

Files tagged a= OBO CVS are maintained in the OBO SourceForge CWS repositony and are updated daily [where applicable].

Show only OBO Foundry ontologies

Domain Prefix Files Format Foundry OBO CVS
Animal natural history and life history & [ protege source Protege no no
Arabidopsis development TaIR arabidopsis development obo OB no WeL
Arabidopsis gross anatomy TaIR: po anatomy.obo 0OBO no WES
Biological imaging methods FBbi image .obo OBO no wes
Biological process G0 gene ontology.obo OB Ve s
BREHDA tissue f enzyme source BT BrendaTissue.obo OB nao WEE
C. elegans development WEls worm development.obo OB no Wes
C. elegans gross anatomy WEbt [rone] OB no no
Cell tune rl cell aha OB0 s s
Cellular component G0 gene ontology.obo OBO no s
Cereal plant development GRO cereals development.obo OB no WEE
Cereal plant gross anatomy GRO po anatomy.obo OB no WeL

Cereal plant trait TO plant trait.obo 0OBO no WES LI




3 0BD Ontologies - Mozilla Firefox

Edition  Affichage  Aller & Margue-pages

Qukils #

=10 %]

-

éjﬂ I,_, http:/fobo,sourceforge, netfcgi-bingtable, cai

j O ok I@,OBODntDIDgy

Molecular function

IV RSLLI S U S (ITUT P Ls i DA Ay

name ontology)

Mosquito gross anatomy

Mouse adult gross anatomy

Mouse gross anatomy and development
Mouse pathology

Multiple alignment

MCBI organismal classification

OB relationship types

Pathway ontology

PATO

Physico-chemical methods and properties
Physico-chemical process

Plant environmental conditions

Plant growth and developmental stage

Plant structure

Plasmodium life cycle

Protein covalent bond

Protein domain

Protein modification

Protein-protein interaction

Proateamics data and nrocess nrovenance

Sequence types and features

G0

[ .

TG
&y
Efnap
MPATH

PATO
Flx
REX
ECQ
Fo
PO

FLO

[none]
IPR.
oD
|

PraPreil

50

gene ontology.obo

molecule role.obo

mosquito anatomy.obo
adult mouse anatomy.obo
EMAP.obo

mouse pathology.obo
mao.obo

taxonomy.dat

Cro iy a1
relationship.obo
pathway.obo

quality.obo

fix.obo

rex.obho

environment ontology.obo
po temporal.obo

po anatomy.obo

PLO .ontology
PLO.defs

[none]

InterPro FTP directory
psi-mod.obo
psi-mi.obo

ProPrall awl

s0.0bo

0RO

0RO

0RO
0RO
0RO
0RO
0RO

plain text

0RO

0RO
0RO
0RO
0RO
0RO
0RO
0RO

GO

[none]

0RO
0RO
OWL
0RO

no WEET
no WEET
nao wes
no WEET
no WEET
no WEET
no WEET
no no
no no
WEET WEET
no WEET
WEET WEET
no WEET
no WEET
no WEET
na wes
no WEET
no WEET
no no
no no
no WEET
no WEET
no WEET
WEET WEET

2l




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 base 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).



- e Lene Untology - MozZilla Firerox
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@ @ @ Iw'- hitkp: e, geneontology . argf j @ K IGLgene ontology

@ -

Search I

. f_'h'e Gene On tO' f{_‘)gy | gere or protein narne ;I g_u:u!l

Qpen menus
Hare

FAg
Downloads
Tools
Documentation
About GO
Editor Guides
Contack GO

Site Map

Gene Ontology Home

The Gene Ontology project provides a controlled vocabulary to describe gene and gene product attributes
in any arganism. Read more...

Popular Links P

Search the Gene Ontology Database

| GO!
g gene ar protein name GO term or ID

This search uses the browser &miG0 . Browse the Gene Ontology using AmiGo,

GO website

* 50 downloads: including ontology files, annotations and the GO database

Request new terms or ontology changes via the SourceForge tracker system; help with new term submission
i= available.

* [Docurmentation on all aspects of the GO project and the FAD

Gene Ontology mailing lists and contact details

mMewsletter highlights improvements and changes.
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beFJU”bH. :I
I | immunoglobulin. | GO:0019514 Definition:4A
E | complex multiprotein complex

"""""""""""" that functions as an
antibody.
Immunaoglobulins {lgs)
are camposed of two
identical heavy
chains and twa
identical light chains,
held together by
disulfide bands. The
classes of lg are [gh,
lg0, lIgE, 195 and
lghd; they may be
embedded in the
plasma membrane ar
circulate in the blood

ar lymph.

™ immunoglobulin GO:0042571 C Definition:A
E  complex, multi-subunit
circulating camplex that

functions as an
antibody and ;l




“J AmiGO! Your friend in the Gene Ontology. - Mozilla Firefox = 10] x|
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<§| - |:I> - %1 @ IW" http:,l',l'www.gu:udatal:uase.u:urg,l'u:gi-l:uin,l'amigu:u,l'gu:u.cgi?view=details&searn:h_cu:unstraint=term5&depth=j @ Ik IGL

immunoglobulin complex

Accession: GO:0015314

Ontology: cellular_component

Synonyms: Mone

Definition:
A multipratein complex that functions as an antibody. Immunoglobuling (lgs) are composed of twa identical heavy chains and two identical
light chains, held together by disulfide bonds. The classes of Iy are IgA, IgD, IgE, 109G and Ighd; they may be embedded in the plasma
membrane or circulate in the blood ar lymph.

Definition Source:
GOl
ISBM:0140512713

Comment: Mone

Term Context:
® Term Ancestars © Term Siblings

submit |

Term Lineage

all - all Graphical View
@ GO:0005575 © cellular_component
@ GO:0043234 © protein complex
@ GO:0019814 : immunoglobulin complex




-2 AmiGO! Your friend in the Gene Ontology. - Mozilla Firefo

=100 X]|

Fichier ~ Edition  Affichage Aller & Margue-pages  Oukils 7

immunoglobulin complex Graphical View

Layout Box Color Text Color Format

| vertical =] | white ~| | Black =] | Graphic view =]

Ermvoyer |

dwounoglobu lin conplex Go: 0019814

protein complex GZ:0093239

cellular companent Go: 0005575

all all
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Al

Gene Product Associations to Term and its Children

Gene Product Associations

Datasource ?

Filter Associations

Evidence Code 7

Direct Associations ;l All Curator Approved
All Associations cGh 5]
Mo Associations =] dictyBase x| |IEP |
S!mcies
A, thaliana
B. anthracis str. &m |
Subrmit Reset Filters |
Gualifier  Symbol Information Source ';";S'ﬂ"e{l Evidence Reference
immunoglobulin complex
r Ighe immunaglobulin heawy chain RGO RGD [af= Pi|D:E085339
(epsilan polypeptide), gene
from Rattus nonvegicus
B cell receptor complex
r CdiSa CO73A antigen ile]] hGI 10, PRID: 1373499
Sequence f 50st (immunoglobulin-associated DA PMID-SE2E447
alpha), gene from Mus ’
rruscUling
r CdfSh CO7HE antigen, gene from Wus MG WG] 1O, PRID: 1373499
Seguence f GOst muscuwius DA PMID-SE2E447
r Cd¥9hb CO79B antigen, gene from RGO RGD 1S5 With MGIE95431 RS0 1550654
Rattua norvegicus
lgh-5 imrmunoglobulin heavy chain 5 el e (D1 PRID: 14662849
(delta-like heavy chain), gene DA PMID-S418208
from Mus muscuius )
DA, PrAID: 10704460
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in solution. .|
™ immunoglobulini G0:0002377 P Definition:The
E  iproduction appearance of

immunaoglobulin due
to hiosynthesis ar
secretion following a
cellular stimulus,
resulting in an
increase in its
intracellular or
extracellular levels.

[~ | immunoglobulin (500 0005 351 E Definition:The
E | production during appearance of
IMMmune response immunaoglobulin due
to biosynthesis or

secretion following a

cellular stimulus J
during an immune

respanse, resulting in

an increase in its

intracellular ar
extracellular levels.

™ immunoglobulin GO 000426 F Definition:The ~|




immunoglobulin production during immune response graphical View

AmiGO! Your friend in the Gene Ontology. - Mozilla Firefox

Fichier  Edition  Affichage  Aller & Margue-pages Cutils 7

AmiGD! Your friend in the Gene Ontology. - Mozilla Firefox

=10y x)
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A
v cglebu lin prociction cizing ivmune respanze 60:0002381 pan_of
- imnune Tezpanze G0;0DDESSS is a
/paﬁ_of is_a —
15_a 15 a
imouneglebulin mecliated irmune respanze Go:0016084 imouneglebulin preciction Go: 0002377 - -
imune system precess 50:0002376
15_a 1s a
& cell mediated dmunits 5o:00197°4 phyziclegical respanze to stivuluz 60:0051860 is a
1S a i1s a prechiction of molecular mecliator of ivmne recpenze 6o:0002440

crgenimal physiclogical process 53:00S08T

limphocyte mecdiated iwwnity 6o:000243%

ackptive ivvune respanse (senmu Gnathostomatal Go: 0002460

physiclegical process 69: 000TSE2

is_a

1s_a

leukocyte meciated ivounity 50: 0002443

biclogical precess oo 0008150

ackptive ivwne respanze 5o:0002250

is_

1s_a

dwwune effector process 60002252

all all
Jd |
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- Iantigen binding I (5000035523 immulmglohulin
E

HETTE S LHTUULT :I
alternate splicing of

BXONS.

Definition:Iinteracting
selectively with an
antigen, any
substance which is J
capable of inducing a
specific immune
response and of
reacting with the
products of that
response, the
specific antibady ar
specifically
sensitized
T-lymphocytes, or
bath. Binding may
counteract the
biological activity of

the antigen. -
I _'*I_I
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antigen binding Graphical View

Layout Box Color Text Color Format

| vertical  »] |white =| | Black =| | Graphic view =]
Ernwvoyer |

antigen bancling Go: 0003823

bdncling &2: DOOS48E

molecular_function &0: 0003674

all all




Dans le domaine de 'immunogénétique

Problemes 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 genes,
description, numérotation des acides aminés, obtention ?



Sequence Ontology:

une ontologie pour décrire les séquences biologiques

¥ Sequence Ontology - Mozilla Firefox - | I:Ilﬂ

Fichier

Edition  Affichage  Aller &

Marque-pages  CQukils  #

<:E| - |:> - %] O @ ||_| http: /fsong.sourceforge. nek! j @ (04 I@,sequence ontologie

¢

4

Home Page
Descrption of 50

Resources

OO0 0000000000

[ w i

Mevrs
Releases
Mailing List
Developers Pages
Anonymous CY S download
Browse C¥5 directories
50 Style Guide
50 presentatons
50 publications
50 meetings
Groups using 50
50 Compliant formats
o GFF3
2 Chado
2 Chaos-xmil
50 Compliant Softerare
50 mappings
Howr to...
FAQ

Related Projects

o o

Gene Ontology Consorbum
Open Biomedical Ontologies
Generic Model Organism
Databases

The Sequence Ontology Project =

This iz the horme page of the Sequence Ontology Project (SO, a joint effort by genorme annotation cantres,
including: WorrmBasze, the Berkeley Drosophila Genorne Project, FIyBasze, the Mousze Genormne Inforrmatics group,
and the Sanger Institute, We are a part of the Gene Ontology Project and our aim is to develop an ontology
suitable for describing biclogical sequencas,

Faor questions, pleaze send mail to the SO developers list at song-devel@lizts, sourcefarge. net

Upcoming 50 workshop: focusing on plasmids, phages, tranzposons and other mobile elermeants,

Current SO Ontology

Project C¥5 Summary/ Details
|SD Tools
|OBO-EDIT |oBC-EDIT |DAG-EDIT documentation
|SD Content
|Sequence Cntalogy I |SO I |SO Surmrnary
| | | |

Interested in participating? See the project page for mailing lists, the CWS archive and the names of the
developers, To become a SO contributar, just zet up an account on SourceForge and drop a note to Suzanna
Lewis,




Sequence Ontology:

- Vocabulaire controlé pour l'annotation des
séquences nucléotidiques

- proposer une representation structurée des annotations

- vocabulaire pour la description des mutations
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[Term] ;I

id: 30:0000457
name: interchromosomal duplication
iz_a: 30:1000037 ! chromosomal duplication

[Term]

id: 30:0000455

name: D_gene

def: "Germline genomic DNA including D-region with 5' UTE and 3' UTE, also designated as D-segment.”™ [http://imgt.cines
synonym: "D-GENE™ BELATED []

iz_a: 30:0000460 ! wertebrate immunoglobulin T cell receptor sSegment

relationship: part of 30:0000504 ! D DJ C cluster

relationship: part of 50:0000505 ! D _DJ cluster

relationship: part of 30:0000506 ! D DI _J C

relationship: part_of 30:0000505 ! D_DJ_J_cluster

relationship: part _of 30:0000508 ! D J C_cluster

relationship: part _of 30:0000527 ! V. D DJ_C_cluster

I

relationship: part _of 30:0000528 ! W D _DJ_cluster
relationship: part _of 30:000052% ! V. D DI _J_C_cluster
relationship: part of 30:0000530 ¥ D DJ_J_cluster

I
relationship: part of 30:0000531 ! V. D T C cluster
relationship: part of 30:0000532 ! V_D T cluster
relationship: part _of 30:000055% ! D_cluster
relationship: part_of 30:0000560 ! D_J _cluster

[Term]

id: 30:0000459

name: gene with trans spliced transcript

def: "& gene with a transcript that is trans-spliced.”™ [30:xp]

iz_a: S0:0000704 ! gene

intersection_of: 30:0000704 ! gene

intersection_of: associated with 30:0000479 ! trans spliced transcript

[Term]

id: 30:0000460

name: wvertebrate immunoglobulin T cell receptor_segument

comment: I am using the term seqment instead of gene her to awvoid confusion with the region 'gene'.
synonym: “wertebrate immunoglobulin/T-cell receptor_gene™ FELATED []

iz_a: S0:0000301 ! wertebrate_immune systen dgene_recombination feature

-
1| | b

Q Rechercher Icluster @ QCcurrence suivanke @ Occurrence précédente =) Surligner tout [ Respecter la casse




Sequence Ontology dans OBO-edit

OBO-Edit version 1.000-betalt o m]

File Edit Flugins Help

E— Classes | | ||/ Term filter {":{g Advanced Options |/ Q G5 results |
[E— Sequence_Ontology
chromosome_wariation
consequences_of mutation Sio:0000508 |D_DuJ_Jd_cluster
= located_sequence_feature S0:0000458 |D_gene
junctian SC:0000509 (D_J_C_cluster
= region SO:0000560 |D_J_cluster
ARS —| |[50:0000538 [DJ_C_cluster  e—

assembly
assembly_component Autnselect _ Rezultz IIbeI G55 results I

binding_site
cap ICr
chromosome

HEH

s0:0000560 DAG Viewer

E Sequence_Ontology

. Hamespace
chromosome_region = m located_sequence_feature
consened_region Term name = m region
Cpé_icland . i 3 in ati
p — D cluster o = recombination_featura
deletion A7 =] Msequence_rearrangemen

engil.'ueered_.region W = MSpecifiG_recombinat
flanking_region =] M recombination_1
gene Tt Dbrafs - =] m vertabrate_i

gene_somponent_region Genomic DHA of immunoglobulingT-cell | |http:ffimat.cines.fy = Mvertebra
gene_graup m L_J

gene_member_region

receptor gene in germline configuration
inzluding atleast one D-gene and one J-gene.

HEEHEHEHBEH

genomic_island
inzertion
integrated_wirus
intergenic_region

1]

inwersion 1 | "ll | 4
oo ( smorym=" |
— S 5
match YR NS
modified_base_site Synonyms
nucleas.e_sensit?ve_site b-J-CLUSTER Select a synonym from the list to edit it, or
nucleotide_motif press add to create a new synonym

oligo_U_tail
arigin_of_replication

[

arigin_of_transfer
polyf_sequence
polypeptide
polypeptide_region
pseudogenic_region

QTL

reagent

1] ] [ | ’= - 4 Il | [ »
D I] = m E n “ 1 path laaded. |:| Allow multi-select

BHEHHE

B =




Sequence Ontology dans OBO-edit

0OBO-Edit ¥ersion 1.000-betalb

=101 %]

File Edit Flugins Help
[ | - o -
=l = |/ Termm filter r 3% Advanced Options |/ q G5 rezults |
B | [ e |
4 So0000a08 D _DJ_Jd_cluster
[+ S0:0000458 |D_gene
L4 500000509 (D_J_C_cluster
:: 500000560 |D_J_cluster
4 SQ:0000538 |DJd_C_cluster
[+ Autoselect _ Reszults label G5 results
]
EI::E A4 ||| 50:0000560 DAG Viewer
] Namespace Sequence_Ontology
] = M located_sequence_feature
+— Term name =] Mregion
) ‘_ O J cluster il = M recombination_feature
Fm zite_specific - = m
remak — =) m
repest_component [ Detinition " | ESTMENIN (GRS =
repeat_region Taxt Dburats -
retran Genamic DMA of immunaglobolindT-cell receptar | |hitpdimgt cines. = m
sequence_secondary_structur i line configuration including at least ane
substitution gEnE n e . d
WO . cccrint region [-gene and ane J-gene.
4—@ sequence_wvariant
operation
— S —
E— Froparties = [4]] [ »
adjacent_to =
associated_with P W
—— derives_fram Swnonyms
T disjeint from b-J-CLUSTER Select a synonym from the list to edit it, ar press add
genome_of
T to create a mew synonym
— has_arigin
— has_quality
— inwverse of =
—iz_a
part_of
position_of
sequence_of
[H—zimilar_ta
DEoTele -
4] I | -

O &8 & £ B &

sequence_rearangement_featurs
specific_recombination_site
recombination_feature_o
= m wertebrate_immune_|
wertebrate_immu
m L_J_cluster

4] i |

[ »

1 path lnaded. [ ] Anow multi-zelect




Sequence Ontology dans OBO-edit

OBO-Edit version 1.000-betalb o ] 4

File Edit Pluginz Help

ent =l |r Term filter |/ {% Advanced Options |/ q G5 results |
oatons srot oo hame
haplotype_block
hap P S0:0000508 |D_DJ_J_cluster
recombination_hotspot 50:0000458 |D_gene
sequence_reamrangement_feature S0:0000509
T attl_site S0:0000560 §ID_Jcluster
chromosome_breakage_sequence SO-0000539 T
intagrase_caoding_region
integran Autoselect Results label [G5 results
internal_eliminated_sequence DAG Vi
- = . ewer
macronuclens destined_segment IC: S0:0000560
El specific_recombination_site Mamespace Sequence_Ontology
G—m recombination_feature_of_rearranged_gene T e = M located_sequence_feature
EH—M verebrate_immune_system_gene_recombin| | S| region
vertebrate_immune_systemn_gene_reec D_J_cluster il S| M recombination_feature
vertebrate_immune_systemn_gene_rece x =] m sequance_rearangament_feature

B vertebrate_immunoglobulin_T_cell_re W‘ﬁﬁ = M specific_recombination_site
Eli: o

HE] C_cluster recombination_featura_g

] O cluster Text Dbxrefs - = Mvertehrate_immune_
S Ganomic DHA of immunoglobulin/T-cell receptar & | |hitpfimgt.cinesfo = i L

= gene in germline configuration including at least one m D_J_eluster

[-gene and one J-gene.

I1=_d d

] J_cluster
—
«| [ ]n] [ »
Ed—m vertebrate_immunoglobulin_T_cell_re
Swnonyms
O-J-CLUSTER Select a synonym from the list to edit it, or press add

to create a new synonym
] O_DJ_J_cluster
] OJ_C_cluster
] OJ_J_ C_cluster
] OJ_J_eluster
Bl D _DJd_C_cluster
] D DJ_cluster

] D DJd_J C cluster
] D DJd_J_cluster

] _D_J_C_ecluster — - -

LI T Y YT oY)

4] | Il | D= - 4] i | [ »
D I] = m E n n 1 path loaded. [ ] Allow multi-select

AHFHHEHEHEHEEH




Dans le domaine de 'immunogénétique

Limites de SO:

- Il est nécessaire de prendre en compte d'autres informations
type de genes, type de chdine, ...

- 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 genes,
description, numérotation des acides aminés, obtention ?

=> nécessité d'une ontologie spécifique



IMGT-ONTOLOGY

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

IMGT-ONTOLOGY regroupe 6 concepts:

IDENTIFICATION ORIENTATION

CLASSIFICATION NUMEROTATION

DESCRIPTION OBTENTION



IMGT-ONTOLOGY

IMGT Scientific chart :
IMGT-ONTOLOGY en langage naturel pour les biologistes

IMGT-ML
formalisation en XML a des fins de programmation

En cours : édition avec Protégé
pour faciliter la représentation et le partage
(agents humains et logiciels)



9 The Protégé Ontology Editor and Knowledge Acquisition System - Mozilla Firefox

Fichier  Edition  Affichage  Aller & Marque-pages Outls 2

=101 x|

<Z| - |::> - @ O @ ||_| http:ffprotege. skanford, edu

j @ Ik, I@,prutege

protégé

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

welcome to protégé

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

The Protégé platform supports two main ways of modeling
ontologies via the Protégé-Frames and Protégé-OWL
editors. Protégé ontologies can be exported into a variety of
formats including RDF({S), OWL, and XML Schema. {more}

Protégé is based on Java, is extensible, and provides a
plug-and-play environment that makes it a flexible base
for rapid prototyping and application development. {more)

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,.

cormmunity
Registerad Users 58,404
protege-users list members 17,552

protege-discussion list members 5,570

protege-owl list members 2,422

Protégé is available from this site as a free download

Search: |
IS =
E - .
-
- 4 .
® © o @
T 6 e e
- -‘._. k-

go to protégé-frames

—— === o«

— e i B B —

go to protégé-owl

@ Rechercher ; | cluster @ CICCUrrence suivanke @ Oceurrence précédente [=| Surligner kout [ Respecter la casse




"IDENTIFICATION"

human
mouse..
Molecule type
genomic DNA
cDNA
protein..
Chain type
Gene myp
type .
. Configuration Ig-Heavy Structure type
variable :
.. Ig-Light-
diversity :
. germline Lambda regular
jomning rearranged TcR-Alpha translocated ...
constant
TcR-Beta...

T

http://imgt.cines.fr

Receptor

IgA
TcR gamma-delta

Specificity

Anti-DNA
Anti-HIV ...

Functionality

functional
ORF
pseudogene
productive

The "IDENTIFICATION" concept identifies |G or TR



Exemple de representation avec Protége

Instances de Gene Type Instances de Configuration Type

GeneType ConfigurationType
/' /:) \w ‘\]G\ / Tﬂ \
variable joining constant diversity germline undefined rearranged

Relation entre Gene Type et Configuration Type

ConfigurationType

kor_ﬁenﬂype"‘

Gene'lipe

rearranged germline undefined
@neﬁpe for GeneType / for GeneType for GeneType .~ for GeneType or GeneType Eor(}enﬂype
joining variable diversity constant




Exemple de representation avec Protége

Instances de Functionality

Functionality

// 0 .D

productive unprocuctive pseudogene functional ORF

Relation entre Functionality et Configuration Type

Functionality
productive wproductive
or ConfigurationType*
for ConfigurationType /for ConfigurationType
ConfigurationType rearranged
pseudogene ORF functional

for ConfigurationType for ConfigurationType* for ConfigurationType for ConfigurationType for ConfigurationType

mmndefined

germline




¥ IMGT/LIGM-DB Consultation module v3 - Netscape

Fichier Edition Afficher  Aller  Communicator  Aide

L IRRRRRRRRRRRT REEr G mmmir
ID HICOMFRALA IMGT/LIGM annotation : automatic; ENA; HUM; 375 EBP.
X
A L3995a;
X
LT 28-3EP-Z001 (Rel. 200139-5, arrived in LIGM-DE )
LT 13-NoV-2001 (Rel. 200146-2, Last updated, Version 2)
X
DE Homo sapiens monospecific anti-ssDNA antibody heavy chain wvarisble region
DE wENL, complementarity determining regions 1-3 and framework regions 1-4.
LE ;
DE BMNL; rearranged configuration; Ig-Heavy; regular; functilonality
LE productive; group IGHV: subgroup HW3: specificity anti-DNL single-stranded
LE (23] [human] .
ZX
140) antigen receptor; immunoglobulin superfamily: Igr Ig-Heavy: variable:
EW diversity; Jjoining; hybridoma; immwuanoglolbulin.
Ak
03 Homo sapiens [(human)
e Eukaryota; NeLazoas ordata; Vertebrata; MNammalia: Eutheria; Primates:
oC Catarrhini; Howinidae:; Homo.
X
BN [1]
EP 1-375
RX MEDLINE:; 96195155.
RL Mitamura K., Suenaga R., Wilson E.EB., ibdou N.I.:;
ET "J gene sequences of humah anti-ssDNAL antibodies secreted by lupus-derived
ET ChE-negative B cell hyvbhridomas"™:
RL Clin. Immwunol. Immunopathol. 78(2) :152-160(1996&) .
X
LR EMEL; L39954.
X
FH Eey Location/Qualifiers
FH
FT L-V-D-J-C-3EQUENCE <1..375>
FT /partial
& [=D=| \Document : chargé = DA VY B e e I B

[

Information
system®

http://imgt.cines.fr



"CLASSIFICATION"

http://imgt.cines.fr

A B
group locus IGLV human IGL

(22q11.1-q11.2)

|is a member of

i lis a member of
an instance of

is ordered in is ordered in
subgroup an instance IGLV2
A
. 0 .
is a member of f lis a member of
|an instance of
gene IGLV2-11
is a variant of is a variant of
lan instance of

allele IGLV2-11%02

The "CLASSIFICATION" concept organizes the immunogenetics
knowledge useful to name and classify IG and TR genes in IMGT.




" IMGT Marie-Paule page: IMGT repertoire - Netscape

Fichier Edition Afficher Aller Communicator  Aide
N N e
Locus representation: Human IGL
Human IGL 22q11.2
Centrameric E,_D W
o _m b OgE oW
[l ~a A4
A9 2 % s
5 — m——H—H- 200k
Do = o]
‘| 88 3 g de % 32
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H—0 —HH—H—H————  400kk
[n)]
o Il I:'l-'l 0
FnE F o+% FEIF T I e aRE 8
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BLC THH1 D—D—D—Q—W 600 kb
, ; I 51 .
= = S g i 0
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— 1 HHHH—4—{—HH—HHEHHE-  800kb
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Al B EgESe emewIo o | o S 97 n @wy Ou = LCCOUSTER
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m—Dl-D—Di—D—IDI—D——D——D{ID—I—I—H—DI—D—I!lDDDI—D— 31080 kh
EI i m Enhancer
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Document : chargé




3 Gene - Mozilla Firefox =10] x|

File Edt Yiew Go Bookmarks Tools  Help ﬁ

I
<:E| - Ll> %] O @ I http: /e, mebi. nlm, nib.gos/entrezfquery fogirdb=genegcmd=Retrieveddopt= Graphlcs&J @ a0 I Lcumplementarlty del
DB - Recherche Google | MR 2 Broveser | W AmMGO! Your Friend in the Gene On...  — Gene | %

f_ W
S NCBI Entrez Gene oy

All DFEbases PaboMed Prai Genome Smichre

Search I Gene IfDI’I Go I Clear |

Lirnits ] Freviessdlndes ] History ] Cliphoard ] Details 1
DisplaylFuIIFiep-:urt ;IShl:uWIE ;IISendtl:u -]

-

W current records only

o
All: 1 | Genes Genomes: 1 ] SHP Gernehisw: 1 =

M1:1IGLV2-11 immunoglobulin lambda variable 2-11 [Homo samiens] f} Entrez Gene Home

GenelD: 28816 Locustag HGNC S88F MGT/GENE-DE IGLYW2-11 updated 28-Jun-2005 =  Table Of Corterts |
Summany

SLIITII'I'IHI'Y ? ‘ Transcripts and products
- . ) . ; Genomic contexd

Official Symbol; IGLY2-11 and Name: immunoglobulin lambda variable 2-11 provided by HUGD Gene Bibliagraphy

Momenclature Committes Reference Sequences

Gane WPE: other Rela.tfad Seq.uences

Gene name: IGLY2-11 Additienal Links

Gene description: immunoglobulin lambda wvariable 2-11 = Llnks. |

RefSeq status: Reviewed Eﬂﬂnﬁzﬁmd Damelis

Organism: Homo sapiens N:;ﬂ't‘i";“;’

Lineage: Fukanoia, Metaroa, Chordata, Craniala, Verfebrata, Euteieostami: Mammaiia, Ewheria; Frotein

Fuarchontogiires, Primalfes; Catarrhini Hominidae;, Homo Fubhied

Gene aliases: v1-3; IGLv211 SHF -
SHP: GenelWiam

@ Find: IGO @ Find Mext @ Find Previous |=| Highlight [~ Match case




"DESCRIPTION"

V-GENE
| L-PART1 V-EXON
1 [
5 'UTR FR1-IMGT IFR2-IMGT '§ 3 UTR
] ol [o o
CEllw )
|
DONOR-SPLICE V-REGION
Label 1 Label Label relations
V-GENE V-EXON —
FR3-IMGT CDR3-IMGT ' | .
L-PART1 DONOR-SPLICE : — |
V-REGION FR1-IMGT ,

V-REGION CDR3-IMGT I L




2nd-CYS

adjacent_on_its_S_prime_to djacent_on_its_3_prime_to_/included_in_with_same_3_prime

adjacent_on_its 5_prime_to jadjacent_on_its_3_prime_to

included_in_with_same 3_prime

djacent_on_its_3_prime_to

adjacent_on_its_3_prime_to adjacent_on_its_5_prime_to

V-NONAMER

adjacent_on_its_3_prime_to /adjacent_on_its_5_prime_to

overlap_in_S_prime overlap_in_3_prime

DONOR-SPLICE

included_in_with_same_3_prime

adjacent_on_its 5_prime_to included in_with_sa

adiacent_on_its_S_prime_to \adjacent_on_its_3_prime_to included_in_with_same_3_prime included in_with_sfme_S_prime included_in_with_same_3_prime

included_in_with_same_S_prime

included_in_with_same_S_prime

included_in_with_same_S_prime

included_in_with_same_3_prime



MGT/LIGM-DB Consultation module ¥v3 - Metscape Im
Fichier Edition Afficher Aller Communicator  Aide Mugé
- = — — . = Gée :

wf Signets ,‘3&.-'-‘-.dresse:Ihttp:a"a"llgm.lgh.cnrs.[r:E'lI:Ida"cgl-l:una"IMETlec:t.w jﬁ] Infos connexes m Tics ‘;[j:,:;"—’“
FT | V—GENE <1..297 ﬂhttp://imgt.cines.fr
FT fpartial
FT fclone_lih="chru:umu:usu:ume 22 specific cosmid library"™
FT Jolone="zZe.z2.2"

FT fallele="IGLVZ-11*%01"

FT /map="izgll.z"

FT Joene="IGLVE-11"

FT Jorganism="Homo sapiens™

FT V-FEGICH 1..297

FT fallele="IGLVZ-11*%01"

FT Joene="IGLVE-11"

FT Jtranslation="QSALTOPRIVIGIPGQIVTISCTGTSSDVGGTNYVSTTOOH

FT PGELPELMIYDVIKRPSGVPDRFSGIRKAGHNTASL TISGLOAEDEADYYCCAYAGS

FT TTF™

FT FR1-INGT 1..75

FT fAA_IHGT="1 to 26, AL 10 missing™

FT Jtranslation="Q3ALTOPREVIGIPGOIVTISCTGT"

FT 13t-C¥3 64..66

FT CDRE1-INGT Th..102

FT fAA_IHGT="2? Lo 35"

FT Jtranslation="33DVGGTNT"

FT FR2-INGT 103..153

FT fAA_IHGT="39 to 55"

FT Jtranslation="VIWTQQHPGELPELNIY"

FT CCNSERVED-TERF 1n9..111

FT CDRZ-INGT 154..162 |

FT fAA_IHGT="56 to 58"

FT Jtranslation="Dvs"

FT FR3-INGT 163..270

FT fAA_IHGT="66 to 104, Ak 73, 81, 82 mwissing™

FT Jtranslation="ERPSGVPDRFIGIESGNTASLTISGLOLAEDEADYYC™

FT 2nd-CcY¥3 265..270

FT CDE3-INGT 271..297

FT fAA_IHGT="105 to 113"

FT Jtranslation="C3YALGSTTF"

XX

=10] Sequence 297 BP; 60 A; 593 C; 71 G; 73 T; O other;
cagtotgooe tgactocagoo togotcagty tocgggbcte ctggacaghtc agtocaccato g0
tootocacty gaaccadoad Coatdftogt gottatasct atgbotocto dtaccaacad 120 j

[ (== | [Document - charge SEt s e



"NUMEROTATION"

Collier
De
Perles

Protein
Display

Information
system®

http://imgt.cines.fr

iz 8 4 5 & 7
A 0 5 ¥ T o L
X02550 |, TRAVE-E¥01

AEOD0GSY, TRAVE-6702 Y g Y oo

2 8 10 11 12 12 14 18 18 17 18 13 20
s “ P ¥ F E E A P ¥ E

GCC CAG TCT 6TG ACC GAG CTT GAC RGC GAA 6TC CCT GTGC TIT GAA GAR GCC COT GTG GRS

HBEIE1 | TRAVE-E¥02 T i e
CDR1-IHGT
51 iz 39 )2‘4 35 gs g? gs és gu 31 32 23 9 35 3 37 3% fs :0
02850 |, TRAVE-E*01 CTG AGE TGC AAC TAC TCA TCG TCT 6TT TCA 6T TAT . . CTC TTC
REOD065S, TRAVE-6+02 B T <
HBEIE1 | TRAVE-E¥02 i i l 'gnmenT
41 47 43 44 45 46 47 48 49 S0 51 52 53 G54 Cg Wgnksu
%02850 |, TRAWE-E¥01 T‘gc TE\T G¥G C}Q\R Tgc cgc A.’F‘lc Dgﬁ Ggﬂ C%C CI?\G C"l.:T C;C cgc Agc TE\T T%A Tg}\ Gg}\ TgC f al le I es
REO00653, TRAVE-E702 S e mmm e e mm e e mm e e e e e e s e o o
MBE3E1 | TRAWE-E70Z o e o e e e e e e e e
IHGT,
51 Ez £3 &4 65 35 :? 28 is ;u 71 72 73 M 75 T 37 Za ;a gn
x02850 |, TRAVE-E¥01 ACC CTG . .. GTT GAR AGC ATC AAC .. . e eee e .. BET TTT GAG
REOOOGSS, TRAVE-E6*02  --= --- R
ugE3El | TRAVE-EY02  --- --- TR Hlf- sf— S e e e
81 B2 83 54 4R B4E 34c B5 86 87 83 &3 30 51 32 93 34 35 3 37 33 33 100
A E F Ll 13 H 0 T El F H L E K F El 7 H I H D T A
x02850 |, TRAWE-E¥01 GCT GAA TTT AAC AAE AGCT CAA ACT TCC TTC CAC TTE AGG AAA CCC TCA GTC CAT ATA AGC GAC ACE GCT
REO00659, TRAVE-E*02 S e e e e e e e e e e
uEE3E1 | TRAVE-E702 S e mmm e e e e e mm e e e e e e s el e e e e
___CDR3-TMET___
121 132 135 124 125 135 127 103
X02850 |, TRAVE-6%01 GAG TAC TTC TGT GCT GTG AGT GA
REO00GES, TRAVE-E#02 ---
MBE3E1 | TRAWE-E70Z Sm e - #e
TRAV FR1-IMGT CDR1-IMGT FRZ-IMGT CDRZ-IMGT FR3I-IMGT CDR3-IMGT
gene (1-26] (27-38) {39-55) (56-65) (66-104) {105-115)
1 10 20 30 40 ] H1] 0 80 B4ARC 90 100 110
......... [P I T P (P I [ [P IR [ | P
RE(ND0GES, TRAVI-1 GQSLEQ. PSEVIAVEGAIVOINCTT] TSCGEYG. ... .. LEWT]HDGGAPTFLSY NALDG. .. .. LEETG. . ... .. RFS5FLSRSDSTGYLLLOELOMEDSASYEC AVE. ... .. ..
RE(NO0GES, TRAVI-Z GONIDQ. PTEMTATEGAIVOINCTT] TSGENG. ... .. LEWQOHAGEAPTFLSY NVLIG. .. .. LEEEG. . ... .. RFS55FLSRSKGTSYLLLEELOMEDSASYLE AVE. ... .. ..
RE(ND0GSE, TRAVE EDOVEQ. BSTVASSEGAVVEIFCNHS VSNATN. ... .. FFWLHFEGCAPRLLYE GSE.. ... .. BEQOG. . ... .. EYMMTTER. . FSSSLLILOVEEADAAYYYC AVE. ... .. ..
RE(ND0GEE, TRAVI ANSVAQPEDOVNVAEGNPLTVECTTS VSGHEY. ... .. LEW¥OYPNRGLOFLLE YITGONL. .. VEGSY....... GFEAEFNESOTSFHLEFPSALVSDSALYEC AWED. .. ... .
RE(ND0GEE, TRAVY LAKTT. FISMOSYEGQEVNITCSHN NIATHLY. .. .. ITWYQFBESOGERFIIN GYET. ... .. EVTHE. . ... .. WASLF IPADRKSSTLSLPRWSLSDTAVYYC LWGD. .. .. ..
RE(NO0GEY, TRAVS GELVEQS. LFLSVREGDSSVINCTYT DSS5TT. ... .. LYWYEOEFGAGLOLLTY IFSNMD. ... MEQDQ....... BLTVLLNEKDEHLSLRIADTOTGDSAIVEC AES. ... .. ..
RE(NO0GEY, TRAVE SOEIEQNSEALNIQEGKTATLTCHYT NYSPAT. ... .. LOWYRODPGRGEYFLLL IRENEE.... EEREE....... BLEVIFDTILEQOSLFHITASOPADSATYLC ALD. ... .. ..
RE(ND0GEY, TRAVT ENOVEHSPHFLGEOOGDVASMSCTTS WSREFNN. . .. .. LOWYRONTGMGEEHLLS MYSAGY. ... ERQREG. . ... .. RLNMATLLE. . NGSSLYITAWOPEDSATYEC AWD. ... .. ..
RE(ND0GEY, TRAVE-1 ANSYSOHNHHVILSEAASLELGCONTS YGOTWN. . .. .. LEWV¥OYFGOHLOLLLE YFSGODEL. .. VEGIK....... GFEAEFIESEF SENLEFESWOWSDTAEYEC AWN. ... ... .
RE(ND0GEY, TRAVE-Z ANSYVTOLDSHVYSWSEGTPYLLECNTS S5YSP5. ... .. LFW¥OHFNEGLOLLLE YTSAATL. .. VEGIN....... GFEAEFFESETSFHLTEESAHMSDAAEYEC VWS, ... ... .
RE(ND0GEY, TRAVE-3 ANSYTOPDIHITVSEGASLELRCNTS YGATPY. ... .. LFW¥O5SPGOGLALLLE YFSGDTL. .. VOGIK....... GFEAEFFRSOSSFNLEFESVHWSDAARETEC AWG. ... ... .
RE(ND0GSY, TRAVE-4 ANSVTOLGSHVSWSEGALVLLECNTS S5VEPY. ... .. LEWT¥OVFNOGLALLLE YTSAATL. .. VEGIN....... GFEAEFFESETSFHLTFESAHMSDAREYFC AWS. ... ... .
H02BE0 |, TRAVE-6 ANSYTOLDSOVEVFEEAPVELRCNTS S5WSWYT. ... .. LEW¥OVFNOGLALLLE YLSGSTL. .. VESIN....... GFEAEFNESOTSFHLEFESVHISDTAEYFC AWS. ... ... .
RE(ND0GED, TRAVE-T TOSVTOLDGHITVSEEAPLELECNTS YSGWVES. ... .. LEWTv¥0Y5505LOLLLE DLTEATQ. .. VEGIR....... GFEAEFFESETSFYLEFESTHVSDAARYFC AWGDIE. . ... .
BEOQ0ACD TERYD_] LGOS ATE GOV PSFEOSL TS _TTOVES LEINYOVEPCFGPOLHLE _AME AN EGENE CFF AN REFTTSFHLFEOSYOF SOS A FL AT S




"OBTENTION" Y =
. http://imgt.cines.fr
cell, tissue, organ / \ transgenic
- PBL - animal
- liver - plant

autoimmune diseases libraries

- autoantibody - genomic
- rheumatoid factor = CDNA |
-combinatorial
clonal expansion diseases PCR
- leukemia
- lymphoma hybridoma
- iy el - monoclonal antibody
| . |
origine methodologie

The "OBTENTION" concept specifies the origin and methodology




« ORIENTATION » e

Tics

Information
systenrd

o
Fichiet  Edition  Affichage  Aller & Marque-pages  OQukls 2 [tp-//imgt.cines. fr
-
IMGT
Gane Gene in locus Gene in sequeance
Gene Sooaizaton | o N | MeTALIGH.DB N .
shromosoms Locus Positions Orientation ACCEESION IMGT label= Positions Orientation
nurnber
IGKC_C-REGION q11.2 REW IGE wO05sT C-REGION 3 653 SEnse
1G KIS q11.2 REW IGE 1P 1447 APDD1215 Jonzgz J-RE+)-REGION 1536, 1612 SEnse
1GEI4 2q11.2 REW IGE 11102, APDD1214 Jonz4z J-R5+)-REGION 1221..1297 SEnse
1GKIZ 2q11.2 REW IGE 1P 13760 APDD1214 Jonz4z J-R5+)-REGION 880,955 SEnse
1GKIZ 2q11.2 REW IGE 1713455, APDD1214 Jonz4z J-R5+)-REGION A7 640 SEnse
1GEI 2q11.2 REW IGE 1713093, APDD1214 Jonz4z J-R5+)-REGION 212,288 SEnse
1GEME1 2q11.2 Furp IGE 1689406, APDD1211 00023 L-PARTI+LINTRON+W: EXON4 W RS 98,709 SEnse
1GEMNG-2 2q11.2 Furp IGE 167 a2, APDDI211 HD2485 L-PARTI+LINTRON+W: EXON4 W RS 304,822 SEnse
IGEMT-2 2q11.2 REW IGE 16459929, APDD1211 EAMGEN L-PARTI+EINTRON+; W ERON 13 bk | SEnse
1G kM4 2q11.2 REW IGE 1643340 APDD1240 Hragg L-PARTI+EINTRON+; W ERON A69. 1296 SEnse
1GEMNT-5 2q11.2 REW IGE 1627697 . APDD1241 00001 L-PARTI+LINTRON+W: EXON4 W RS 297,802 SEnse
1GEMT-6 2q11.2 REW IGE 1608734, APDD1230 Bt L-PARTI+LINTRON+W: EXON4 W RS 131 637 SEnse
1GEM3-T 2q11.2 REW IGE 1596528, APDD1230 HD2T25 L-PARTI+LINTRON+W: EXON4 W RS 134 680 SEnse
1GKM1-3 i1l REY IGE | 1582636, APODD1209 kOz097 L-PARTI+4 INTRON+Ww EXON 50, 1427 SEnSE
1GKM1-9 i1l REY IGE | 1665034, APDD1209 K020 L-PARTI+4 INTRON+Ww EXON G91.. 1168 SEnSE
IGENE-10 i1l REY IGE | 1655022, APDD1209 00012 L-PARTI+4 INTRON+Ww EXON 121..814 SEnSE
1GENE-11 i1l REY IGE | 1647845, APOD1231 HO 1663 L-FARTI+W INTRON 4 EXON+ W R S 134677 SEnSE
IGEN-12 i1l REY IGE | 1634792, APOD1231 WIETT L-FARTI+W INTRON 4 EXON+ W R S 1170..1674 SEnSE
1GEN-13 i1l REY IGE | 1629026, APOD1231 k02093 L-PARTI+4 INTRON+Ww EXON 427,903 SEnSE
IGENE-14 i1l REY IGE | 1496296, APODD122E Hrzaio L-PARTI+4 INTRON+Ww EXON 191..956 SEnSE
1GKNWE-15 q11.2 REw IGK 1489840 APOD1228 23040 L-PARTI+WAINTRON+W EXON+W RS G76..1218 SEnse
1GKM-16 q11.2 REw IGK 1475162 APDD1243 Jo0z4s L-PARTI+WAINTRON+W EXON+W RS 131 636 SEnse -
i | o
@ Rechercher : | cluster @ CICCURFENCE SLivante @ Occurrence précédente |=| Surligner kout [ Respecter la casse
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Tics

Annotation and IMGT-ONTOLOGY concepts

Z0—=->0O0—T—-—=2Z2MmMQg —

¥IIMGT/LIGM-DB Consultation module ¥3 - Mozilla Firefox

=10l ]

Information
systenrE

File Edit Wiew Go Bookmarks Tools  Help @
ID AY995750 IMGT/LIGM annotation : automatcic:| mBMNL:| HUM: 366 EF. :J
XX
AC L¥99g5750;
XX
T Z25-MAY¥-2005 (Rel. Z200521-3, arriwved in LIGH-DE )
DT 25-ATUG-Z005 [(Rel. 200534-4, Last updated, Version 3)
XX
DE Homo sapiens isolate 4H immunoglobulin heawvy chain wariable region (IGHW1)
T1F ﬂ'DT\Th T -HTH A mray M1 rurcli
DE mEMNA; rearranged configuration; Ig-Heavy; regular; functionality
DLE productive; group IGHY: subgroup HV1.
Eu antigen receptor: imrmahoglobulin superfamily: Igr Ig-Heavy: variable:
Ew diversity; joining; imounoglobulin. pr
lgg] Homo sapiens (humah)
Eukarvyotar Metazoa:r ordata; Vertebhrata! Hammalia: Eutheriar Primates:
i Catarrhini; Hominidae; Homo.
XX
iy [1]
RP 1-5366
RX PUBMED; 15706403,
kL Stamatopoulos K., Belessi C., Papadaki T., Kalagiakou E., Stavroyianni N.,
R4 Douka V., Afendaki 3., Saloum R., Parasi L., Anagnostou D., Laoutaris N.,
R4 Fassas L., Anagnostopoulos 4.
RT "Imounoglobulin Heavy—- And Light-chain Repertoire in 3plenic Marginal Zone
RT Lymphoma™;
RL (er]) Mol. HMed. (2005) In press
XX
RN [2]
RP 1-366
R4 Stawatopoulos K., Belessi C., Fapadaki T., Kalagiakou E., Stavroyianni N.,
R4 Douka V., Afendaki 3., Saloum R., Parasi A., Anagnostou D., Lacoutaris N.,
R4 Fassas L., Anagnostopoulos 4.
RT H
RL Submitted (30-MAR-Z005) to the EMEL/GenBank/DDBJ datahases.
RL Hematology Departiment and HCT Unit, Papanikolaou General Hospital,
EL Thessaloniki 57010, Greece
XX
DE EMEL; AY998750.
XX
FH Eevy Location/Qualifiers
FH
FT L-V-D-J-C-3EQUENCE <1..366> j




Annotation and IMGT-ONTOLOGY concepts

€3 IMGT/LIGM-DB Consultation module ¥3 - Mozilla Firefox -0l x|
File Edit Wiew Go Bookmarks Tools  Help 0
FH Eey Location/Qualifiers ﬂ
FH
FT L-W-D-J-C-3EQUENCE|] <1..366>
FT fpartial
FT Jodbh xref="taxon:3606" ‘ OBTENTION
FT focell type="B-cell"
FT Jisolate="4H"
D FT ftissue_type="spleen from splenic marginal zone
FT lymphoma"
E FT forganisw="Homo zapiens"
FT V-D-J-REGICN <1..366>
FT fpartial
S FT .-"'prDt.ein_id="JLAX93843 1
FT Jtranslation="3GAEVEKFPGASVEVICEASGYTFIGY T IHWVEQAP GOSLET I
C FT MGUINPHNSGGTHY AOKF QG THTRED TS IS TVYMELSRELESDD T
FT TIFGVLMGRENWFDPWGOQGTLYTVIS™ CLASSIFICATION
R FT V-REGION <1..276
FT fpartial
I FT fallele="ICGHV1-Z %04, putatiwve™
FT Sogene="IGHJ1-2"
FT LACDE lenot b lo S 2100
P FT ,f'putgtive_l imic="3"' =side™
FT Jtranzlation="3GAEVERPGAIVEVICELIGYTFIGYY
T FT MGUINPHNSGETHY LOKF OGNV THTRED TS IS TVYMELSRLES] N U M E ROTATI O N
FT FR1-TIMGT 1,.57
I FT fpartial
FT SRL IMGT="7 to 26, AL 10 is missing"”
O FT ftranslation="3GAEVEEPGASVEVICELZ"
FT 1st-C¥3 = o
N FT CDR1-THGT 55..581
FT .-"'AJL_IHGT= 2T oo 347
FT ftranslation="GYTF3IGTY"
FT FRZ-TIHMGT g2..13:2
FT JALL IMGT="39 to 55"
FT Jtranalation="IHWERQAPGOGLETMGU"
FT CCNSERVED-TRP 88..90
FT CDR2-IMGT 133..156
FT .-'"AJL_IHGT= "5Ee ta A3
Im FT ftranslation="INPNIGGT"
M FT FR3-IMGT 157..270
G:ﬁ FT .-"'AJL_IHGT= "66 to 104, Ak 73 is missing™
Tics Jﬁ;z:::;'-“ FT Jtranslation="NYTAOKFOGWVTHTRDTIIZTVYMELZELRIDDTAVYYC LI




Les atouts de IMGT-ONTOLOGY

1 - Pour les utilisateurs:

+ Définir un vocabulaire précis et spécifique
du domaine qui permette de décrire en détail
toutes les caractéristiques des IG et des TR

* Proposer ce vocabulaire standardisé comme
criteres de sélection dans la base



Les atouts de IMGT-ONTOLOGY

2 - Pour les annotateurs du laboratoire:

» Faciliter la communication au sein de ['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
3 - Automatisation des procédures:

- Alléger le travail des annotateurs

+ Développer des outil d'annotation



Les atouts de IMGT-ONTOLOGY

4 - Intégration des nouvelles connaissances
en immunogénétique

* Modifier les regles existantes

+ Appliguer les modifications aux
données préexistantes

The international ImMunoGeneTics database, http://imgt.cines.fr:8104
==« Laboratoire d’ ImmunoGénétique Moléculaire, IGH, CNRS, Montpellier
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- Exemple d'aplication: |
la mise a jour/contrGle des annotations

1 - Nouvelle nomenclature des genes

2 - Nouveaux genes

The international ImMunoGeneTics database, http://imgt.cines.fr:8104
==« Laboratoire d’ ImmunoGénétique Moléculaire, IGH, CNRS, Montpellier
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Controle des annotations des génes germline
TRAV chez la souris

} Base de donn®¢s
r LIGM-DB

Sélection deldonnées

Entrées

sélectionnées

Entrées correctes

¥

pas de traitement

Vérification autonfatiques des annotations

| ————

correction d

Erreurs identifiées annotatior
A\ ]
proposition
de correction
Procédure

acceptée

i d'annotation
on accepteé

Exception
* analyse

annotations + non modifiées

|———

Nouveau prototype

€S
S



Exemple :la stratégie d'IMGT pour I'annotation des

sequences en immunogéenétique sur
Basée IMGT-ONTOLOGY

=> Annotation manuelle (séquences d’ADN génomique)

- la plus précise
- la plus fiable o \
- indispensable pour la caractérisation de nouveaux genes

et génomes

= Annotation automatique (sequences d' ADNCc)

- efficace quand les regles sont connues )

- indispensable compte tenu du volume de données
publiées A ,
» Controles de cohérence
* Qualité tres proche de I'annotation manuelle

* plus de 9000 ADNc annotés automatiquement




Automat, programme Java

IMGT/LIGM-DB: sélection de séquences cDNA

A4

IMGT/V-QUEST: identification des génes V,D,Jou V, J

IMGT/JunctionAnalysis: analyse de la jonction

FR1-IMGT I iFR2-IMGTi | FR3-IMGI
C J |.W Do C

Evaluation de la fonctionnalité

v
Contréle des critéres d’identification de la séquence

A

Procédure d’annotation (comme les annotateurs)




L’équilibre des Sl

introduire une innovation

rester standard / compatible

augmenter l'intégration
avec d'autres systemes

préserver la capacité a
éevoluer du systeme




Information
system®

http://imgt.cines.fr



