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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 ImMMunoGeneTics information system®
(http://www.imgt.org)

IMGT® est spécialisé dans les séguences, structures et données génétiques
des immunoglobulines (IG), des récepteurs T (TR), du ¢ omplexe majeur
d'histocompatibilité (MHC) des vertébres, des protéi nes des superfamilles IgSF
et MhcSF, et des protéines apparentées du systeme immun itaire.
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IMGT®, the international InMunoGeneTics information system® http:/ilwww.imgt.org, is a high-quality integrated knowledge resource specialized in
the immunoglobulins (IG), T cell receptors (TR), major histocompatibility complex (MHC), immunoglobulin superfamily (IlgSF), major histocompatibility
complex superfamily (MhcSF) and related proteins of the immune system (RP1) of human and other vertebrate species, created in 1989 by Marie-Paule

tools. The IMGT Home page http://www.imgt.org (Montpellier, France) provides a common access to all Immunogenetics data.

IMGT founder and director: Marie-Paule Lefranc (Marie-Paule Lefranc@igh.cnrs frl, Université Mantpellier 2, CNRS | LIGM, IGH, IFR3, Montpellier

(France)
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Le contexte biologique:
la synthese des IG et des TR

http://www.imgt.org
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Diversité des junctions :
exemple d’une chaine lourde d’'IG

3'V-REGION N1-REGION D-REGION N2-REGION

tgtgcgaaaga <) tdCh, agcatattgtggtggtgactgctattee =) gas

JUNCTION

C A P Y R G D T Y D
tgt gcg cc a tac cgg ggt gac act tat gat t

http://www.imgt.org



Systeme informatigue (SI)

Partie automatisée d'un systéme 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) LIGM, Montpellier, France

Nucleotide sequences of IG and TR from 258 species (149 560 entries)
- IMGT/MHC-DB AMRI, BPRC, hosted at EBI

Sequences of the human MHC

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

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

IMGT/GENE-DB (dec) LIGM, Montpellier, France
Internatienal nomenclature for IG and TR genes from human, mouse, rat and rabbit (2 668 genes,
3 715 alleles)

IMGT/2Dstructure-DB (doc) LIGM, Montpellier, France
3D structures (IMGT Colliers de Perles) of IG antibodies, TR, MHC and RPI (2 346 entries)
Source: PDB, INMN, Kabat

IMGT/mAb-DB (doc) LIGM, Montpellier, France
Maonoclonal antibodies (IG, mAb) and fusion proteins for immune applications (FPIA) (343 entries)

IMGT tools

IMGT/V-QUEST (doc) (sequence alignment software for IG, TR and HLA)
IMGT JunctionAnalysis (doc) (for human and mouse IG and TR)
IMGT/Allele-Align

IMGT/PhyloGene (doc)

IMGT/DemainDisplay (doc) (Amino acid sequences)

PP

IMGT/LocusView, IMGT/GeneView, IMGT/GeneSearch, IMGT/Clone Search (doc) (for human
IGK, IGL, IGH, TRA/TRD. TRB. TRG. mouse TRATRD and human MHC)

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

IMGT/GeneFrequency (doc)

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

[

IMGT Web resources

+ [MGT Repertoire (IG and TR, MHC and RPI)
¢ [MGT Scientific chart (Sequence description, Mumbering, Nomenclature, Representation rules)

* IMGT Index (FactsBook)

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

o [MGT Education (IMGT Lexique, Aide-mémoire. Tutorials, Questions and answers, Enseignements..)

¢ IMGT Posters and diaporama

The IMGT Medical page

The IMGT Veterinary page

¢ The IMGT Biotechnology page

The IMGT Immunoinformatics page

IMGT other accesses

o IMGT Other accesses (ARSA, SRS, MRS)

* Compare your sequence against IMGT (BLAST, FASTA)

¢ IMGT/LIGM-DB Sequence submission

o IMGT downloads =

IMGT Latest news &

o Mew release of IMGT/3Dstructure-DB (Program version: 4.4.0, Database release: 201037-2) (Tue, 14
Sep 2010 11:40:10 GMT)

& MNew release of IMGT/3Dstructure-DB (Mersion 4.3.0) (Thu, 08 Jul 2010 14:45:10 GMT)

e The IMGT® survey is closed (Thu, 01 Jul 2010 11:15:29 GMT)

e CAUTION ! Some senices will be off-line on June 17th, 2010 (Fri, 11 Jun 2010 11:14:29 GMT)




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
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IMGT databases

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

MNucleotice Sequences oT1G and 11 rom 258 species H49 26l entries)

IMGT/MHC-DB ANRI, BPRC, hosted at EBI

Sequences of the human MHC

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

Qligonucleotides (primers) of IG and TR fram 11 species (1 864 entries)

IMGT/GENE-DB (doc) LIGM, Mantpellier, France
International nomenclature for IG and TR genes from human, mouse, rat and rabbit (2 668
genes, 3 715 alleles)

IMGT/3Dstructure-DB (doc) LIGM, Mantpellier, France
3D structures (IMGT Colliers de Perles) of IG antibodies, TR, MHC and RPI (2 346 entries)
Source: PDB, INN, Kabat

IMGT/mAb-DB (doc) LIGM, Montpellier. France
Monoclonal antibedies (IG. mAb) and fusion proteins for immune applications (FPIA) (343
entries)

IMGT tools

+ IMGTN-QUEST (doc) (sequence alignment software for IG, TR and HLA)
1‘ IMGT/JunctionAnalysis (doc) (for human and mouse IG and TR)
¢ IMGT/Allele-Align

[

IMGT Web resources

L

.

.

IMGT Repertoire (IG and TR, MHC and RPI)
IMGT Scientific chart (Sequence description, Mumbering. Momenclature, Representation rules)

IMGT Index (FactsBook)

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

IMGT Education (IMGT Lexique, Aide-mémaire, Tutorials, Questions and answers,
Enseignements...)

IMGT Posters and diaporama

The IMGT Medical page

The IMGT Veterinary page

The IMGT Biotechnology page

The IMGT Immunocinformatics page

IMGT other accesses

-

-

-

IMGT Other accesses (ARSA, SRS, MRS)
Compare your sequence against IMGT (BLAST, FASTA)
IMGT/LIGM-DB Sequence submission




Les objectifs de IMGT/LIGM-DB

» 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

présélection

(Développement)

(Distribution)

expertise

Base de données
Web, ftp
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EMBL FLAT-FILE

ID AABRO3051069; 5W 1; linear; genomic DN&; W&ES; ROD; (16176 BP.

XX
C ARBEO3051063; ARBRO3000000;

HE

DOT 13-A0G-2003 (Bel. 7&, Created)

DT 13-A0G-2003 (Rel. 7&, Lesat updated, Version 1)

an

DE Eattus norvegicus chromoscome & clone CH230-392J6r CH230-207C13;

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

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

DE CH230-375C4; CH230-331M14; CHZ230-186012; CH230-439EE; CH230-62J1;

LE CH230-44756 strain BN/SsHHsdMCW BNORO3303698, whole gencome shotgun

LE Sequence.

MK

EW WES.

05 BEattus norvegicus (Norway rat)
C Eukaryvota:; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Memmalia:
C Eutheria; Euarchontoglires; Glires; Bodentia; Sciurocgnathi; Muroidea:
C Muridee; Murinese; BEattus.

Done

KN




Apres expertise dans IMGT®

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

http://www.imgt

IMGT FLAT-FILE

4
B

ID ARBEO3051069 IMGI/LIGM mnnctetion : by annotators; genomic DNA; ROD; 16176 BP.
XX
AC ARBRO305106%9; ARBROI000000;
XX
DT 17-0CT-2008 (Bel. 200643-2, arriwved in LIGM-DB )
DT 17-JUL-2007 (Rel. 2007289-2, Last updated, Verzion 3)
W
DE Rattus norvegicus chromosome & clone CH230-382J6; CH230-207C13;
DE CH230-36113; CHZ230-68G3; CH230-83C24; CHZ230-408MS5; CH230-30N12;
DE CH230-110020; CH230-321B4; CH230-83D21; CH230-232G6; CHZ230-170R13;
DE CH230-375C4; CH230-331M14; CH230-186012; CH230-49EZ2; CH230-62J1;
LE CH230-447G6 strain BN/SsHHsdMCW BHNORO0330369%98, whole genome shotgun
DE Sequence.
DE gencmic DNA; germline configuration; Ig-Heavy:r regular; group IGHV.
XX
EW antigen receptor; immunoglobulin superfamily: IG; IG-Heawy: variable;
EW paeudogener IMGT reference sequence; immunoglobulin: gDHA: germline;
EW V-gene.
XX
035 Eattus norvegicus (Norway rat)
C cellular organisms; Eukaryota; Fungi/Metazoa group; Metazoa; Eumetazoa;
C Bilateria; Coelomata; Deutercstomia; Chordatar; Craniata; Vertebrata;
C Gnathostomata; Teleostomi; Euteleostomi; Sarcopterygiir Tetrapodar
C Emnicta; Mammaliar; Theria:; Eutheria; Euarchontoglires:; Glireas;
C Bodentia; Sciurcgnathi; Murocideas; Muridee; Murinee; Eattus.
XE
Done
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A I'arrivée dans IMGT®
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EN [£] .:J

EC Contact nchi-contactsfben. tne.edy for more information.
EF 1-16176
FA Fat Genome Sequencing Consortium;

jou
—

Submitted [(11-JUL-2003) to the EMEL/GenBank /DDEJ databases.
Human Genome Jequencing Center, Department of Molecular and Human Genetics,
Baylor College of Medicine, One Baylor Plasa, Houston, TH 77030, US4

EMEL-CON: CMOOOO77.
Eey Location/Oualifiers

1..16176

Sorganism="Rattus norvegicus"

Jochromosome=""6"

Jatrain="EBEN/3sNH=dMCUW"

dmol type="genomic DINA™

Jolone=""CH230-392J6; CHZ30-207Cl3; CHZ30-361I3; CHZ30-68G3;
CHz30-83C24: CH230-408M5; CH2Z30-30N1z2; CH:Z30-110020;
CH230-321B4: CH230-53D21; CH230-232ZG6: CHZ30-1T0A&13:;
CHZ30-375C4; CHZ30-331M14; CHZ3530-18601:2; CHL30-49E5;
CHZ30-62J1; CHZ30-447G6™

ddb_xref="taxon:10116"

S0ULrce

S8d3333333333FFe 38R0

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

ggattgtagy cattasaatc tactoctgac caggbtoctg tottggaact gatgacctot (1]
acaccttaty gaaaggaaty agacaatoaa tocacattgga acaatctota atctoocthboc 120
acatgatgat gaggoatcta taacAatctga gagcoasaacca ccagaaacat ctgotttaad 1a0
attoocaatoc atgocasadaat grbtaaaada toctatotac aagasasadasa gtgtgotagt 240
aatttcacca aagattgbtt ghgagtgtoca goottatcaa gotgtactac totagooaad 300
aatattgtat coctgaagott toattgotag aagotgotca aaactactyc agocacthboc 360 :j
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¥-GENE

5'TTR
L-INTERON-L
L-FARTI1

INIT-CODON
DONOR-3ZPLICE
Y-INTRON
ACCEPTOR-3FPLICE
W-EXON

L-PART=Z

1..16176

spseudo="Frameshifts in V-FEGION"
fdb_xref="taxon:l01l6"™

Jchromosome="6"

Fstrain="EN/5sNH=sdMCW"

Jclone="CH230-392J6 CH230-207C135 ;CH2530-361135;
CHZ30-68G3 :CH230-8353C24;CH230-408M5 ; CH230-30012;
CH230-110020;CHE30-32164; CHE30-33D2) ; CHEZ0-23266;
CHZ30-170&13;CHZ30-375C4 ; CHE30-331M14; CHZ30-156012;
CHE30-49ES ;CH230-6201 : CHES0-44766™
Sallele="IGHWVS339%0L™

Augene="IGHVES32™

Jorganism="Rattus norwvegicus™
fmol_type="genonic DMA™

6ded. 16176

6366, . 6463

6421, . 6463

Jtranslation="MRNREELFCFIILF™

G461, . 6463

6419, . 6421

6377, . 6420

6375, . 6379

6073, . 6376

foodon_start=3

6366, ., 6376

foodon_start=3

Jtranslation="VWC"

Y-FEGION

6073, . 6365

Spseudo="Frameshifts in V-FEEGION"
fallele="TGHVS339%0L"
Sogene="THV53539"

FR1-IMGT

l=t-C¥3
CDE1-IMGT

SCDE_length="[5.X.2]"

6291..6365

Aafh TMGT="1 to 26, Ak 10 nmissing. &k 12 iz a STOP
Capon™

6300, .6302

G267, . 6290

Ahd THGT="27 to 347

ftranzlation="GFTF3EYD"

[




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'annotation des données, telle qu'elle peut étre
réalisée par des experts dans un domaine particulier.



Un exemple de question

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
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LF184762; 5V 1:; linear; mRNA; STD; HUM: 471 BP.

BAF184762;

25-0CT-1299 (Rel. €1, Created)
25-0CT-1599% (RBel. 61, Last updated, Version 1)

Homo sapiens Ighl heavy chain mBNA, partial cds.

AR PR R EE R REdE R RERES

Homo sapiens (human)

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

[1]

1-471

PUBMED; 8941635,

Fritsch 0., Hudrv-Clergeon &., Buckle M., Petillot Y., Bouwvet J.F.,
Fagnon J., Dighieroc G.;

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

J. Clin. Invest. 98(10):2235-2243(19%6).

EN [2]

RP 1-471

ER Fritsch 0., Hudrv-Clergeon &., Buckle M., Petillot Y., Bouwvet J.F.,
EL Gagnon J., Dighieroc G.;

RT ;

RL Submitted (11-SEP-13%%9) to the EMBL/GenBank/DDBJ databases.

RL Biochemi=stry, School of Medicine, General Flores 2125, Montewvideo 11800,
RL Uruguay

4

DR IMGT/LIGH; LF184762; AF1B84762.

4

FH Hey Location/Qualifiers

FH

FT source 1..471

FT Jforganism="Homo sapiens™

FT fchromosome="14"

FT fmap="14g32.,33"

FT /mol type="mRHA"

N




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

Des codes pour indiquer les types d'information

) The EMBL Nucleotide Sequence Database: User Manual Release 87 - Mozilla Firefox

Fichier  Edition  Affichage Marque-pages  Oukils 7
|_-| Hotrnail | | 500 Internal Server E... | | Personnaliser les liens |_| YWindows Media | wquest | | ‘Windows O IMGT/LIGM-DE &dmini. .. »
= i ; L =
ID identification (begin= sach entrv: 1 per entrv)
A accession numnber [ »=1 per entrv)
DT date (& per entrv)
LE description (=1 per entrv)
KW levword i »=1 per entrv)
05 Organism speclies i »=1 per entrv)
(] organiszm classification i »=1 per entrv) =
(] organelle (0l or 1 per entrv)
EN reference numnber (=1 per entrv)
RC refersnce commnent [ »=0 per sntrv)
EF refersence positions (»=1 per sntrv)
RE reference cross-reference (=0 per entrv)
R reference group [»=0 per entry)
R& reference authoris) [»=0 per sntrv)
ET reference title [»=1 per entrv)
EL reference location [»=1 per entrv)
LE databaze cross-reference [»=0 per entrv)
= comments or notes [ »=0 per entrv)
&H az=enbly header (0 or 1 per entrv)
AS az=zenbly information (0 or =1 per entrv)
FH feature table header (2 pEr entrv)
BT feature table data [ »=2 per entrv)
HE zpacer line (many per entrv)
S0 zequence header il per entrv)
o contigsoconstruct line (0 or =1 per entrv)
bb (blank=) =egquence data i »=1 per entrv)
sl termnination line rend= sach entrv. 1 per entrv) o
<_
Terminé




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

') Webin - Features & Qualifiers - Mozilla Firefox
Fle Edit Mew History Bookmarks Tools Help

SV TR -5 ] All Databases ~ || Enter Text Here Oy e (B

Give us
feedback

atabases Tools EBIl Groups Training Industry About Us : N

EBl * Databases * EMBL-Bank * Submission * Webin * Features & Qualifiers

EMBL Nucleotide Sequence Database Submissions: Webin - Features & Qualifiers

attenuator

D-loop
D _segment
enhancer

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

fallele="text"

[citation=[number]

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

/db xref="<database= <identifier="

:E:DAH /EC number="text"
J_segment [exception="text"
LTR [experiment="text"
mat_peplide [function="text"
misc_binding

misc_difference

misc_feature
misc_recomb

misc_RNA | /locus tag="text" (single token) L
misc_signa g m

misc_structure / mﬁ_:ter["

modified_base /note="text’

mRNA /number=unquoted text (single token)
ncRNA = "o

¥ aen ;Mo%% "text” (single token)
old_sequence operon= "E -

operon /product="text

oriT Iprotein_id="<identifier>"

polyf s!gnal Jpseudo

polyl_site

precursor RNA

/gene="text"
finference="TYPE[ (same species)][:EVIDENCE_BASI5]"
/label=feature_label

/ribosomal slippage
fetandard nama—"tovi"

I*_
NOLER




EMBL Feature labels

©¥wWebin - Features & Qualifiers - Mozilla Firefox

Fichier  Edition &FFichage Historique  Marque-pages Cukls 7

EMBL-EBI 2:° 320 i Al Databases x||Enter TextHere it

Databases Tools EBl Gnoups Training Industry About s Help
EE| » Dambasas = EMBL-Bank » Submission = Webin » Features & Qualifiers

'EMBL Nucleotide Sequence Database Submissions: Webin - Features & Qualifiers

-

V_segment

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

Site

Al code la majeur partie de la région

fcitation=[number]

fdb_wer="<databay vVariable (V_region) et les quelques
experimentitest] acides aminés du peptide signal

fgene="text

finference="TYPE[ (same species)|[EVIDENCE BASIS]"
flabel=feature label

flocus_tag="text" (single token)

fmap="text"

fnote="text"

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

fpgeuda
fstandard harme="text"




EMBL Feature labels

3 wWebin - Features & Qualifiers - Mozilla Firefox

Fichier  Edition  &Ffichage Historique  Margue-pages Outils 7

V=T IR X ] 1| Databases ~||Enier TextHers Go Reset @
Advanced Saarch

Toals EB| Groups Training Industry About s Help Site

EEIl » Datbases » EMEBL-Banlk » Subrnission * Webin » Features & Qualifiers

'EMBL Nucleotide Sequence Database Submissions: Webin - Features & Qualifiers

V_region

variable region of immunoglobulin light and heawy chains, and T-cell receptor
alpha, beta, and gamma chains; codes for the variable amino terminal
portion; can be composed of ¥_segments, D_segments, N_regions, and

J segments;

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

feitation=[number]

fdb_xrer="<databage>; <identifiar="

fexperiment="text"

/gene="text"

finference="TY¥PE[ (same species)][ EVIDENCE _BASIS]"
Hlabel=feature_label

Aocus_tag="text" (single token)

‘map="text"

fnote="text"

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

/pseudo
Jstandard name="text"




List and definition of IMGT standardized labels

I IMGT /LIGM-DB - Mozilla Firefox

Fichisr Edition  Affichage

Historigue  Marque-pages  Qukils 7

[COrresponding redion In cLMA

|germ|ine genamic DRA including L-PARTZ2 and W-REGIOM

germline genomic DHA including L-PARTT, WINTREORN and Y-EXOM, with the 5'UTH
and 3UTR

lv-GEME-MODULE

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

|V-HEF'TAMEH |T hucleatide recombination site, like CACAGTG, part ofVY-RS
hon coding sequence hetween L-PARTT and Y-EXOMN, in genomic DMA, or

W-INTROMN ) i )
caorrespanding sequence inunspliced cOhA

Vo -C-CLIUSTER genarmic DMA in germline configuration including at least one W-GEME, one J-GEME
and one C-GEMNE

|v—J—C—HEGIDN |c:|:u:|ing region including %-, J- and C- REGION, in cDMNA

Vo -CLUSTER genamic OMA in germline configuration including at least one Y-GEKE and one
J-GEME

|R-“—J-E}{DN |rearranged genarmic DMA including L-PARTZ, Y- and J- REGIOHN

Vo -GEME rearranged genamic DMA including L-PARTT, V-INTROM and W-J-EXOM, with the
SUTR and 3UTR

Vo -REGION coding regiqn incll_!ding Yo and J-REGIOM, in rearranged genamic DMNA, ar
carrespanding redian in cOMA

W-LIKE-DOhAIN coding regian of non-1G and non-TR similar to an G ar TR =00 AR

W-ROMAMER 9 nucleotide recombination site, like ACAAASACC, part of VY-R5

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

VRS recombination signal including W-HEPTAMER, W-3SPACZER and V-MOMNAMER in 3'af
W-REGIOM of g W-GEMNE orV-SEQUEMCE

V.SPACER :I:?_Hnsr 23 nucleotide spacer between the VY-HEFTAMER and the Y-MOMAMER of &

OK

OK



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

Comment ces termes sont-ils organisés?

Comment sont-il reliés?



Ontologies

Une définit formellement les
employés pour un

Les ontologies sont destinées a étre utilisées par:
- des personnes
» des bases de données
- des applications

ayant besoin de partager des informations



Ontologies

Au sein d’une ontologie, les termes sont regroupes
sous forme de (ou classes) sémantiques:

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 |'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.



Exemple simple: les formes géometriques

representation hiérarchique de concepts avec la rel ation « is_a »
(OWL, Web Ontology Language)
Notion de Classe :
Définit un groupe d’individus possédant des propriétés similaires.
Thing est la classe mere.

i owl:Thing 2

.?III_-

]

\ l.Dua-:InIaterE ' D Def : polygone a 4 cbtés
e e ——
¢
Is a ‘

URT . — T — Def: quadrilatere (convexe)
speC|aI|sat|on ( Parallelogramme D, dont les cotés sont paralléles
—— T deux a deux
Is_a
= T - [T = ; .
( Rectangle | Def: Parallélogramme a
G _. = = angles droits
—
Is_a T
e [T T
v \ Def: rectangle dont les
| Carre | . ,
_ cotés sont égaux




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

-

';.. owl: Thing ._.'

p— i
-

L Dn:nmalnl.':n:-ncept

o f e
reE e LN A Al
[ FlzzaTnpplng 3 Exemp|eS d IngredlentS
/ N _t{
"_ DheeseTupplng '::.;u’egetableTupping--.J
LS _,.a-l =+ “'-jﬁ,_L ——-::z_H___ha
___x""f s \\‘x ; q--q_'“"'--__
— / N / —
~  B— e — B .
-f__F'armesanTl:upping_' ‘__anzarellaTDpping__f" -’_h_l:heeseyr"u"egEtahIeTupping_ A ¢ TnmatnTupplng g FepperTnpplng .Z'
L = e Ly A el ___.L-'"— S
e o e o s
';__SlinedTnmatuT-:-pping_j' ! EundrledTnmatnTnpplng L% GreenF‘epperTnpplng " F'Epernn.ataTnpplng i

HntGreenF‘epperTnpplng




Instances

Ce sont les « individus » qui peuplent les classes

person

: i
women man
10 [0 %} \1 10

July Ann John Charles Marc




Proprietés/Relations
(OWL, Web Ontology Language)

- Propriété d’objet : relie une instance a une autre instance

Mother

mother of*ton of*

Son

:/IJmther_nf':

- Propriété de type de données: relie une instance a des valeurs.

Son

son_of Tnatance Mother

brother_of

Tngtance® | Son

age

Integer™




Proprietés/Relations
(OWL, Web Ontology Language)

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

domain relation range
Son brother of Son
Mother mother_of Son

Son son_of Mother



symetriques, transitives, inverses et fonctionnelles

Caracteristiques des Propriétés/relations:

Mother

mother of'son of*

sSon

D:vmther_nf':

Symeétrique: brother_of
Transitive: parent_of

GrandParent

parent

Parent

YoungChild

parent_

f

parent_of

(familles de 3 générations avec de jeunes enfants)

Inverse: son_of / mother of

Fonctionnelle : son_of



Restriction sur les Propriétés/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/)

CBO BioPortal: Welcome to the NCBO BioPortal - M Firefox = |EI Iil

Fle Edit View History Bookmarks Tools Help

- C X o ||:1|http:ffb‘loportal.bioontobg\_.r.org;’ iy v |'ﬂ'|bioportal NCBO £

J_ﬁ NCBO BioPortal: Welcome to - =

ARnotate All Mappings R REEaUroas Sign In Register Help/About Send Feedback

Alpha |

Welcome to the NCBO Bioportal

Use BioPortal 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 biomedical 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 between terms in
different ontologies, review and comment on ontologies and their components as you browse them. Sign in to BioPortal to submit a new ontology or ontology-based project, provide comments on ontologies or add ontology
mappings.

— Search all ontologies — Find an ontology — Search resources
Advanced Search Browse Ontologies > Al Advanced Resource Search
Proteomics
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NCBO Bioportal

&%) NCBO BioPortal: Ontology Listing - Mozilla Frefox ;Iglil

Fle Edit View History Bookmarks Tools Help

- € X . [[1]nttp://bioportal.bicontology.org/ontologies 7 - |*8-| bioportal NCBO pa

| |1 NCBO BioPortal: Ontology Lis...| * | =

ARnotata All Mappings AT REsoUrces Sign In  Register Help/About Send Feedback i

Alpha |

Access all ontologies that are available in BioPortal: You can filter this list by category to display ontologies relevant for a certain domain (try selecting "Anatomy or Experimental Conditions” in the "Filter
by category” menu below). You can also filter ontologies that belong to a certain group such as ontologies from the OBO Foundry, or ontologies from the Cancer Biomedical Informatics Grid (caBIiG). Subscribe
to the BioPaortal RSS feed to receive alerts for submissions of new ontologies, new versions of ontologies, new notes, and new projects. You can subscribe to feeds for a specific ontology at the individual
ontology page. Add a new biomedical ontology to BioPortal using the Submit Mew Ontology link.

SUBMIT ONTOLOGY Submit Mew Ontology

FILTER BY CATEGORY IAll Categories LI
FILTER BY GROUP |All Groups ﬂ Link Ta This Filter
FILTER BY TEXT |
[ Subseribe to all updates
ONTOLOGY HAME EN FORMAT YERSION AUTHOR UPLOADED ON GROUP STATUS
ABA Adult Mouse Brain WL 1.0 Allen Institute for Brain Science 08/08/200%9 Explore
[ABA)
Adverse Event Ontology awL 1.0.11 Yongqun "Cliver” He 04/20/2010 Explore
AED
African Traditional Medicine OBO 1.101 Ghislain Atemezing 06/28/2009 Explore
(ATMO) Format
AR RRF 1993 May Cheh 0270572010 UMLS Explare
AlR
Amino Acid WL 1.2 (inferred) Mick Drummond, Georgina Moulton, Robert 07/02/2010 Explore
aming-acid) stevens, Phil Lord
Amphibian gross anatomy OBO 1.8 David Blackburn 0872672010 Explore
[A40) Format

-
I e Y B 8 b e o i Ao A i T i i A i R B R P C WL Pty ey | _I_I




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

) The Open Biological and Biomedical Ontologies - Mozilla Firefox

File Edit View History Bookmarks Tools Help

6 - C X @ |&|http:ﬂw.obofoundry.org,f

i - |-' J - | obo ontologies

| kx The Open Biological and Biom...| = |

The Open Biological and Biomedical Ontologies

Ontolog les articipate About

The OBO Foundry is a collaborative experiment involving developers of science-based ontologies who are establishing a set of principles for ontology development
with the goal of creating a suite of athogonal interoperable reference ontologies in the biomedical domain. The groups developing ontologies who have expressed

an interest in this goal are listed below, followed by other relevant efforts in this domain.

In addition to a listing of OBO ontologies, this site also provides a statement of the OBO Foundry principles, discussion fora, technical infrastructure, and other

senvices to facilitate ontology development. We welcome feedback and encourage paricipation.

Click any column header to sart the table by that column. The g@#s link to the term request trackers for the listed ontologies.

QOBO Foundry ontologies

=l
=
)

Mappings between ontologies
Download alternate formats
About the OBO Foundry
Current events

How to join

<% OBO Foundry paper in Mature
Biotechinology, November 2007

Home | Contact

Quick Links

Other Ontology Lists

Ontology Lockup Service (OLS) (OBO

BioPortal (NCBO's ontology repository)

Foundry term lookup)

Title Domain e Prefix Eile Last changed
Biological process biological proces: GO gene ontology edit.obo '."- 2010/08/29
Cellular component anatomy GO gene ontology edit.obo @t 2010/08/29
Chemical entities of biological interest biochemistry CHEBI chebi.obo '..'- 2010/08/03
Molecular function biological function| GO gene ontology edit.obo '..'- 2010/08/29
Phenotypic quality phenotype PATO qualitv.obo  g* 2010/08/19
PRotein Ontolo FRO proteins PRO pro.obo '..'- 2010/08,/20
Xenopus angtomy and development anatomy A0 xenopus anatomvy.obo 2009/12/02
Zebrafish anatemy and development anatomy ZFA zebrafish anatomv.obo '..'- 2010/08/06
0OBO Foundry candidate ontologies and other ontologies of interest
Title Domain Prefix File Last changed
Amphibian gross anatomy anatomy AAOD amphibian anatomvy.obo 2008/06/19
Amphibian taxonomy anatomy ATO amphibian taxonomvy.obo
Ascomycete phenctype ontology phenotype APO ascomycete phenotyvpe.cbo 2010/05/12
Basic Formal Ontology upper BFO 1.1
Bilateria anatemy anatomy BILA bilateria mrca.obo
Biclogical imaging methods experiments FEbi image.obo 2010/05/05
BRENDA tissue / enzyme source anatomy BTO BrendaTissueOBO
C. elegans development anatomy WBls worm development.obo 2008/01/31
C. elegans gross anatomy anatomy WBbt Webt.obo '..'- 2010/08/26
C. elegans phenotype phenotype WEBEPhenotype worm phenotvpe.obo 2010/08/27
Cell type anatomy cL cellobo @ 2010/08/19




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

ies - Mozilla Firefox

he Open Biological and Biomedical Onto!

Ele Edit View History Bookmarks Tools Help

énv C X & |K&|ntp:/wew.obofoundry.org/ S =

| obo ontologies

| fx The Open Biological and Biom...| =

Mosguito insecticide resistance environment MIRC meosguito insecticide resistance.obo 2010/08/29
Mouse adult gross anatom anatomy MA adult mouse anatomv.obo @t 2010/04/D4
Mouse gross anatomv and development anatomy EMAP EMAP.cbo 2007/06/17
Mouse pathology health MEATH mouse pathology.obo 2010/01/14
NCBI organiemal classification taxonomy MNCBITaxon taxonomy.dat

MNCI Thesaurus health nNCithesaurus Evs/

NIF Cell neurcscience MIF_Cell NIF-Cell.owl

NIF Crvsfunction neuroscience MIF_Drysfunction NIF-Dvsfunction.owl

MNIF Gross Anatomy neuroscience NIF_GrossAnatomy NIF-GrossAnatanv.owl

g petument soecfc omponetial  cyperimencs ol

0BG relationship tvpes all OBO_REL ro.obo gt 2010/06/07
Ontology for biomedical investigations ~ experiments QBL chiowl gt

Ontology for General Medical Science medicine OGMS ogms.owl ...'-

Pathogen transmission health TRANS transmission process.obo gt 2008/05/28
Pathway ontology biclogical process P pathway.obo

Physico-chemical methods and properties FIX fix.obo

Fhysico-chemical process REX rex.cbg 2007/03/08
Plant environmental conditicns environment EO environment ontology.obo 2009/01/09
Plant growth and developmental stage anatomy PO po temporal.obo?view=co

Plant structures anatomy FO po_anatomv.obo?view=co

Platynereis stage cntology anatomy PD ST Pdu Stzges.obo

Protein covalent bond proteins RESID RESIDUES. XML

Protein Domains proteins IFR InterPro FTP directory

Protein modification proteins MOoD PSI-MOC.obo

Protein-protein interaction experiments MI psi-mi25.oba

Protecmics dats and process provenance proteins ProPre( ProPre0-060506.0wl

ENA ontology malecular structure RMNAC rnag.cba

Sample processing and separation

TR e provenance SER sep.obo

Seguence types and features biological sequence 50 so.obo '..'- 2010/08/27
Software ontology SWo softwarsontology.owl

Spatial Cntology anatomy BSPO spatial.obo gt 2010/05/18




Gene Ontology.

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

GO comprend 3 parties axées sur :

- (fonction des genes exprimés
ex: ATPase activity.

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

- (structures subcellulaires,

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



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

"} The Gene Ontology - Mozilla Firefox

Fle Edit View History Bookmarks Tools Help
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Downloads Tools Documentation Projects About Contact
Welcome to the Gene Ontology website!
The Gene Ontology project is a major bicinformatics initiative with the aim of standardizing the representation of Quick Links
gene and gene product attributes across species and databases. The project provides a controlled vocabulary of Tools
terms for describing gene product characteristics and gene product annotation data from GO Consortium AmiGO browser A
members, as well as tools to access and process this data. Read more about the Gene Ontology... OBO-Edit ontology editor
Ontology downloads
Search the Gene Ontology Database vl
Database downloads
Documentation
Search for genes, proteins or GO terms using AmiGO : GO FAQ
MITOSIS | Go! | G0 on SourceForge &
Contact GO
| T gene or protein name__* GO term or ID |
News
GO on Twitker €|
AmiGO is the official GO browser and search engine. Browse the Gene Ontology with AmiGO . BBOP services down
over the weekend (LBL
power outage) (9 days
The Gene Ontology project very much encourages input from the community into both the content of the GO and age) News item
annotation using GO. We are very happy to work with others to ensure that the GO is both complete and Two positions available
accurate, and we also very much encourage communities to submit GO annotations for inclusion in the GO at Virginia Bioinformatics ﬂ




) AmiGO: Term Search Results - Mozilla Firefox 2 |EI |i|
Hle Edit Mew History Bookmarks Tools Help

é bl € X |r".|http:,ffamigo.geneontobgy.org,-’cgi—binfam]go,-’search.cg'|?5ﬂarch_quew=MHOSIS&f‘.earch_conStrainh - |'.?!l'|ob-0 ontologies ye

| A AmiGO: Term Search Results | = | [~

Search Browse BLAST More Tools Help

Search GO [mmosis | @ terms ¢ genes or proteins [ exact match

Term Search Results

43 results for | lTDSIS in terms fields term accession, term name and synonyms

¥ Filter search results B

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

| Perform an action with this page's selected tems... B |

rel i ACCessIOon , 1erm Omu’hﬂ

" | Go:0007067 : mftosis [shaw def] 1874 gene products| biological process|
igw in tree]

" Go:0051337 : EH [shaw def] 0 gene products  biological process

™ Go:00071132 : endomitotic cell cycle [showdef] - biological process

Query matches synonym "endoé_' i [exact synonym]

I GO:0010458 : exit from imitosis; [showdsf] 146 gene products  biological process
view In tree

I G0:0007088 : regulation of | & [show def] 472 gene products biological process

T Go:0055047 : generative cell mttDSlS [show def] 2 .gene products biological process lI

wviiawr in trao




™) AmiGO: mitosis Details - Mozilla Firefox

Fle Edit Mew History Bookmarks Tools Help

| A AmiGO: mitosis Details -

Accession  cq.qgp7067

BONUTS page.

Ontology biological process

Synonyms None

Definition A cell cycle process cemprising the steps by which the nucleus of a eukaryotic cell divides; the process involves condensation of chromosomal
DNA into a highly compacted form. Canonically, mitosis produces two daughter nuclei whose chromosome complement is identical to that of the
mother cell. [source: GOC:dph, GOC:ima, GOC:mah, ISBN:0198547684 ]

Comment MNone

Subset None

Community

There have been 0 comments for this term. If you would like to view or participate in the community annotation, please continue to the

Back to top

Term Lineage

Switch to viewing term parents, siblings and children

¥ Filter tree view &

Filter Gene Product Counts . View Options—————— E
Data source Species Tree view * Full O Compact
e Remove all filters
AP bidopsis thaliana
pGD Bacillus anthraci. ..
GD ¥ | [Bacillus subtilis i

[ all : all [447732 gene products]

B 50:0008150 : biological_process [343626 gene products]
H G0:0071840 : cellular component organization or biogenesis [32621 gene products]

B 0:0016043 : cellular component organization [27578 gene products]
G0:0071842 : cellular component organization at cellular level [19004 gene products]
B c0:0006996 : organelle organization [14091 gene products]
H co:0048285 : organelle fission [2010 gene products]
B 50:0000280 : nuclear division [1910 gene products]
B z0:0007067 : mitosis [1874 gene products]
H ©0:0009987 : cellular process [189278 gene products]
B 0:0007049 : cell cycle [7731 gene products]
@ Gco:0022402 : cell cycle process [5673 gene products]
B 50:0022403 : cell cycle phase [4430 gene products]
H 50:0000279 : M phase [3732 gene products]
B co.ooo00s7 - M phase of mitotic cell cycle (2017 gene products]

GO0:0007067 : mitosis [1874 gene products]

Actions...

Last action: Reset
the tres

Graphical View
View in tree browser
Download...

CBO

RDF-¥ML

Graph¥iz dot
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Downloads Tools Documentation Projects About Contact

Welcome to the Gene Ontology website!

The Gene Ontology project is a major bioinformatics initiative with the aim of standardizing the representation of Quick Links
gene and gene product attributes across species and databases. The project provides a controlled vocabulary Tools

AmIGO browser A
members, as well as tools to access and process this data . Read more about the Gene Ontology... OBO-Edit ontology editor

Ontology downloads

Annotation downloads

Search the Gene Ontology Database

Database downloads s

Documentation

Search for genes, proteins or GO terms using AmiGO : GO FAQ
B
e GO on S F
IMMUNOGLOBULIN IGC"I on SourceForge
Contact GO
T gene or protein name  ® GO term or ID
News
GO on Twitter B
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Term Search Results

oo i

84 results for IMMUNOGLOBULIN: in terms fields term accession, term name and synonyms

¥ Filter search results &

biclogical process

ellular component
olecular function ¥

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

| Perform an action with this page’s selected tems... ;l El

rel | Accession , Term

M| Go:0019814 : immunoglobulini complex  [show def]

T G0:0019865 : immunoglobulini binding  [shaw def]

I G0:0048305 : immunoglobulini secretion  [show def]

I GD:0002377 : immunoglobulini production  [show def]

.23 gene products

171 gene products
Miew in tree

.55 gene products.

Ontology
cellular
component

molecular function

biological process

. |biological process
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Term Lineage
Switch to viewing term parents, siblings and children
¥ Filter tree view &
Filter Gene Product Counts View Options Ii
Cata source Species ’VTree view ®oEan O Compact
- Remove all fiters
AP bidopsis thaliana
pGD Bacilus anthraci...
2] ¥ | [Bacilus subtilis
(] all : all [447732 gene products] NELirrehes
B G0:0005575 : cellular_component [309658 gene products] ;a;tu‘;f:;”é‘l’fpe"e‘j
GO:0032991 : macromolecular complex [45789 gene products] Gra phical Vicw
B 50:0043234 : protein complex [28741 gene products] LEESSEIES
. . View in tres browser
H B c0:0019814: immunoglobulin complex [23 gene products] Diovahiael oz
H G0:0019815 : B cell receptor complex [16 gene products] e
ROF-%ML
1 B G0:0071762 : heavy chain immunoglobulin complex [0 gene products] G b
B G0:0071745 : IgA immunoglobulin complex [0 gene products]
B c0:0071738 : IgD immunoglobulin complex [0 gene products]
B 0:0071742 : IgE immunoglobulin complex [0 gene products]
B G0:0071735 : IgG immunoglobulin complex [0 gene products]
B G0:0071753 : IgM immunoglobulin complex [0 gene products]
G B Go:0071758 : IgW immunoglobulin complex [0 gene products]
1 B G0:0071759 : IgX immunoglobulin complex [0 gene products]
Gl B Go:0071760 : IgY¥ immunoglobulin complex [0 gene products]
Gl B Go:0071761 : IgZ immunoglobulin complex [0 gene products]
B G0:0042571 : immunoglobulin complex, circulating [9 gene products]
Back to top
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Dans le domaine de 'immunogénéetigue

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 génes,
description, numérotation des acides aminés, obtention ?



Sequence Ontology

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

- Vocabulaire contrélé 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 séguences biologiques
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biclogical sequence. 50 includes different kinds of features which can be located on the sequence. ResESRCn.
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Dans le domaine de 'immunogéneétique

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



IMGT-ONTOLOGY

Pour standardiser, partager, réeutiliser et représen  ter
les connaissances en immunogénétique

IMGT-ONTOLOGY repose sur 7 axiomes:

IDENTIFICATION OBTENTION

ORIENTATION
CLASSIFICATION

DESCRIPTION LOCALIZATION

NUMEROTATION



IMGT-ONTOLOGY

http://www.imgt.org

IMGT Scientific chart

IMGT-ONTOLOGY en langage naturel pour les biologistes
http://imgt.cines.fr/textes/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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Synthese des immunoglobulines

http //WWW |mgt org

"MoleculeType" "ConfigurationType"
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e | I 1 1 1
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I
Transcriptome s— I — s I ¢ mRNA rearranged
IS ; (or in vitro cDNA)
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Proteome \G-Light-Chain protein rearranged

IG-Heavy-Chain

IG (or antibody)



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

Wogjene

“D-J-gene
LW-D-J-C-geguence

¢ Lro)-Cchain

fffvfff

“Maolecule_ErtityType
‘diversity

/ o joining
‘EntityType
/ ‘constant

/ GeneType T = ‘copventionsl

IDENTIFICATION

\

it ‘patially_resrranged
‘Configuration T ype ﬂ

E‘"“ﬂhk___ ‘rearranged

‘undefined

“chh A

.
‘nucleic_acid gD A,

s T e

" E — 2 Cprotein
“FundtionalityT ype it 3

“fundtionsl
el
‘M olecule_FunctionalityType  —f— ‘ORF
-—.E;___
\ﬂ\ ‘pEeudogene
‘produdive

“unproductive

IMGT/LIGM-DB flatfile

O

X07448 | MGT/ LI GM annotation : by annotators; genom c DNA; HUM 618 BP.
X07448;

15- MAY- 1995 (Rel. 2, arrived in LIGWDB )
20- OCT- 2008 (Rel . 200843-1, Last updated, Version 10)

Hurmman V35 gene for 1g heavy chain
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i munogl obulin (1§ ; |G Heavy; |vari abl e; I MGT reference sequence;| gDNA
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Concepts of CLASSIFICATION:
IMGT® gene nomenclature

http://www.imgt.org
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Display Settings: | Full Report Send to: [¥]
IGHV1-2 immunoglobulin heavy variable 1-2 [ Homo sapiens ]
Gene |D: 26474, updated on 4-Sep-2009

 Summary G

Official Symbol 1GHV1-2 provided by HGNC
Official Full Name immunoglobulin heavy variable 1-2 provided by HGNC
Primary source | HGMNC 5550
See related | IMGT/GENE-DB:IGHW1-2
Gene type E=wbives
RefSeq status REVIEWED
Organism Homo sapiens
Lineage Eukaryota; Metazoa: Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires;
Primates; Haplarrhini; Catarrhini; Hominidae; Homo
Also known as IGHV12; IGHV1-2
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Table of contents

Summary
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Bibliography
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Reference sequences
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Additional links
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cell, tissue, organ / transgenic

- PBL - animal

- liver - plant
libraries

autoimmune diseases

- autoantibody - genomic
- rheumatoid factor -CDNA
-combinatorial
clonal expansion diseases PCR
- leukemia
- lymphoma hybridoma
- myeloma - monoclonal antibody

origine methodologie

The "OBTENTION" concepts specify the origin and methodology
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TR
Fichier ~ Edition  Affichage  aller &  Margue-pages  OQutils 7
-
IMGT
Gene Gene in locus Gene in sequence
Gene 'ﬁ';;':ﬂ;;f‘;a' ‘:'”e';'t:“‘:'” N - | moTLiGm-DB N o
o Locus Fozitions Oriertation ACCRTEI AN IMGT label= Positions Orientation
rurnber

IGKC_C-REGION q11.2 REW IGE WO0SST C-REGIOMN 34 653 SEnse
1GEIS q11.2 REW IGE 1714417 APDDT215 Jonz4z J-RE+I-REGION 1536, 1612 SEnse
1GEI4 q11.2 REW IGE 171402, APDD1215 Jonz4z J-RE+I-REGION 1221..1297 SEnse
1GEIZ q11.2 REW IGE 1713760, APODT215 Jonz4z J-RE+I-REGION a0, 955 SEnse
1G K2 q11.2 REW IGE 171234585 APODT215 Jonz4z J-RE+I-REGION 573 650 SEnse
1GEN q11.2 REW IGE 1713093, APDD1215 Jonz4z J-RE+I-REGION bl b ] SEnse
IGENA-1 q11.2 Fun IGE 1689406 . AP001211 20002 L-PARTI+WA INTROMN+AESOH+ RS Q8,709 SEnse
1GENS-2 q11.2 Fun IGE 1677682, APOOTZ 1 HO2485 L-PARTI+WA INTROMN+AESOH+ RS 304, 822 SEnse
1GEMT-3 q11.2 REW IGE 1659929 APOOT211 w2682 L-PART1+%A INTROMN+ W EXOMN GE3. 1281 SEnse
1G4 q11.2 REW IGE 1643348 APODT240 Hraad L-PART1+%A INTROMN+ W EXOMN A69. 1296 SEnse
1GENA-5 q11.2 REW IGE 1627697 . APO0T2H 00001 L-PARTI+WA INTROMN+AESOH+ RS 297 802 SEnse
1GENA-6 q11.2 REW IGE 1608734, AP001230 hiGid252 L-PARTI+WA INTROMN+AESOH+ RS 131, 637 SEnse
1GENS-T q11.2 REW IGE 1596528 APO012320 i) L-PARTI+WA INTROMN+AESOH+ RS 134, 6230 SEnse
IGENA-2 q11.2 REW IGE 1582586, APO01209 k02097 L-PART1+%A INTROMN+ W EXOMN Q50,1427 SEnse
1GENA-9 q11.2 REW IGE 1565034, AP001209 EO20Q6 L-PART1+%A INTROMN+ W EXOMN 6911162 SEnse
1GENZ-10 q11.2 REW IGE 15558022, APOD1209 200012 L-PART1+%A INTROMN+ W EXOMN 121,814 SEnse
1GENZ-11 q11.2 REW IGE 1547845 APO0T2H HDGES L-PARTI+WA INTROMN+AESOH+ RS 134, 677 SEnse
1GEM-12 q11.2 REW IGE 15234792 APODT2H WOSETT L-PARTI+WA INTROMN+AESOH+ RS 11701674 SEnse
1GEM-13 2q11.2 REW IGE 1520026, APO0T22H1 EO2093 L-PART1+% INTROMN+ W EXOMN 4270903 SEnSE
1GENZ-14 2q11.2 REW IGE 1406996 . APO01222 Hresio L-PART1+% INTROMN+ W EXOMN 191, 956 SEnSE
1GENZ-15 2q11.2 REW IGE 1480840 APOD1222 itz 3090 L-PARTI+WE INTROMN+H A ESON+W RS G76..1219 SEnSE

1G KM -16 2q11.2 REW IGE 14r8162. APODT242 Jo0z42 L-PARTI+WE INTROMN+H A ESON+W RS 131, 636 SEnSE -

; | o

3 Rechercher @ | cluster

() Oceurrence suivante () Occurrence précédente | —| Surligner kout [ Respecter la casse
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Annotation and IMGT-ONTOLOGY concepts -

quno

: , - — Gene !
€3 IMGT/LIGM-DB Consultation module ¥3 - Mozilla Firefox oy ] 4 Tiéq ‘;‘;{’g;g"'"
Eile Edit Wiew Go EBookmarks Tools  Help @ )

i i =] http://www.imgt.org
in AY993750 IMGT/LIGHM annotation : asutomatic:| mBNA:| HUM; 366 BP.
X
A AY998750;
X

LT 25-MAY-Z005 (Rel. Z005Z1-3, arrived in LIGM-DE )

DT Z5-ATG-2005 [(Rel. 200534-4, Last updated, Version 3)

XX

DE Homo sapiens iscolate 4H immanoglobulin hesvy chain varisble region (IGHVL)
L F _mtmn. T HTTS Fod M1 r-rli

DE mBEMNA; rearranged configuration; Ig-Heawvy: regular; functionality

DE productive; group IGHV: subgroup HV1.

i

EW antigen receptor; imwunoglobulin superfamily; Ig; Ig-Heawvy:; wvariable;
EW diversity; joining: imrunoglobulin.

IOSI Homo sapiens (huwnan)
Eukarvyota; Metazoa: ordata; Vertebratas; Mammalis; Eutheria; Primates;

oz Catarrhini; Hominidae; Howo.
XX

) [1]

RF 1-366

RX FUBMED; 15706403.

ki Stamatopoulos K., Belessi C., Papadaki T., EKalagiskou E., Stavrovianni HN.,
RA Douka V., Afendaki 3., Salouw R., Parasi A., Anagnostou D., Laoutaris M.,
Ri Fassas A., Anagnostopoulos A4.;

RT Imerunoglobulin Heawvy- And Light-chain Repertoire in Splenic Marginal Zone
ET Lymphoma™:

RL {er] Mol. Med. (2005) In press

X

RIT [2]

EF 1-366

ZO—=>0—TM——2ZmMQ0 —

ki Stamatopoulos K., EBelessi C., Papadaki T., EKalagiskou E., Stavrovianni M.,
Ri Douka V., Afendski 3., Salowwm R., Parasi A., Anagnostou DI., Laoutaris M.,
Rl Fassas L., Anagnostopoulos 4.;

BT H

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

EL Hematology Departwent and HCT Unit, Papahikolaou General Hospital,

EL Thessaloniki 57010, Greece

XX

DR EMEL: AY¥99S750.

XX

FH Key Location/Qualifiers
FH

FT L-V-D-J-C-3EQUENCE <1..366> ‘:J
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File Edit Wiew Go Bookmarks Tools  Help 0

FH Eey Location/Qualifiers ;I http://www.imgt.org
FH

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

FT fpartial

FT Fdb Zref="taxon: 9605 OBTENT'ON
FT feell type="E-cell”

FT fizolate="q4H"

FT ,-’tissue_t'_:,rpe="spleen from =plenic marginhal =zone

FT 1vrphons ™

FT forganism="Homo sapiens™

FT V-L-J-REGICH <l..366>

FT fpartial

FT fprotein id="AAXO3E43.1"

FT ftranslation="3GAEVERP GASVEVICKASGYTFSGT T IHWVEQAP GOGLEW |
FT MGUINPNSGGETNYAQKF QST THTRD TS IS TV YMELSRELESDDT

FT TIFGVLHNGRENWFDPWGQGTLVTVSS" C LASS = CAT| O N
FT WV—-REGICN <1l..276

FT fpartial

FT fallele="IGHV1-Z*04, putative™

FT fgene="IGHV1-2"

FT Ik i LRSS L =N =R L

FT ,-"putative_limit="3' side"

FT ftranslation="SGAEVEEPGASVEVICEASGYTFSGYY

FT MGUINPNS GG TN Y AQKFOGTYTHTRD TS IS TVYMELSELES] N U M E ROTAT' O N
FT FR1-TIHNGT 1, .57

FT fpartial

FT ,-"JLEL_II-IGT="".-‘ to 26, Abh 10 is missing™

FT ftranslation="3GAEVEEPGASVIEVICKAI"

FT 1sc-CY3 :. c.

FT CDR1-TIMGT 55..81

FT FLL IMGT="27 to 34"

FT ftranslation="CG¥TF3IGYYT"

FT FRZ-INGT g2..132

FT f"'jLP._IHGT="39 to 557

FT ftranslation="IHWWREQALPGOQGLEWMGH

FT CONIERVED-TERF g5. .90

FT CDEZ-TINGT 135..156

FT FLL IMGT="36 to 63"

FT ftranslation="INFHNIGGT"

FT FRI-INGT 157..270

FT ALL IMGT="66 to 104, AL 73 is missing"

FT ftranslation="NVAQEFQGUVTHTRD TS IS TVYMELSRLRSDD TAVYVC ;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 décrire en
geTa_;_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

S0,
Y W

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



| es atouts de IMGT-ONTOLOGY M
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3 - Automatisation des procédures:

- Alléger le travail des annotateurs

+ Développer des outil d'annotation



Les atouts de IMGT-ONTOLOGY

ttp://lwww.imgt.org
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4 - Intégration des nouvelles connaissances
en immunogénétique

* Modifier les regles existantes

+ Appliquer les modifications aux
données preexistantes



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

%} OBO-Edit - Overview -

Mozilla Firefox

)

Fe Edt View History Bookmarks Tools Help

W c X 4 ||:]|http:,’j0boed1t.org,f vy - .|-:.I'|oboedit

-

| |1 0BO-Edit - Overview

=]

Download

Getting Help

User's Guide

OBO Format

Wiki

Sourceforge Site
OBG-Edit2 AP

Bug Reports

Fealure Reguesis

About the Working Group

About the Author

OBO -

Edit

OBO-Edit is an open source ontology editor written in Java.
'Mhmfm_m.mmm ntology file format It features an easy to

OBO-Edit ﬁd&v&bped hy the Beﬁceley Bioinformatics and E}MOngles Prqer.t. and is
funded by the Gene Bmoiogy Consortium. Contributions to the OBO-Edit codebase are
afnaysvmlmme

i




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

)} The Protégé Ontology Editor and Knowledge Acquisition System - Mozilla Firefox

=10 x|

Fle Edit View History Bookmarks Tools Help

6 3= O X o | - | http://protege.stanford.edu/ 77 - ™9~/ protege P
J &f The Protégé Ontology Editor | + | |T
- - =
protege eaneli]
HOME | OVERVIEW | ﬁDCUHEI"FFAﬂDI"f] DDWNLDADE | SUPPORT | COMMUNITY | WIKI | ABOUT US
welcome to protégé
Protégé is a free, open source ontology editor and -
o knowledge-base framework. i —
news L. e
The Protege platform supports two main ways of modeling
56 TR SOT0 ontologies via the Protége-Frames and Protége-OWL
Prot. 4.1 beta released! editors. Protégé ontologies can be exported into a variety of _
(read more) | (download) formats including RDF(S), OWL, and XML Schema. (more) ;
Protégé is based on Java, is extensible, and provides a ! |
Find plug-and-play environment that makes it a flexible base go to protégé-owl
. ta i) for rapid prototyping and application development. (more) o
Facebook reer=— =
-
ity  bunkber S ity :
0 RSt Protege is supported by a strong communiiyv of * i B
developers and academic, government and corporate . 343
users, who are using Protégé for knowledge solutions . "
in areas as diverse as biomedicine, intelligence i ‘o0
gathering, and corporate modeling. T
go ta protége-frames
cormmunity
Registered Users 153,642

protege-users list members

2 . oy R

17,235
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Administration et controle de données i el
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

-

Annotation

LIGM Expertise

J

Data
Reception

EMBL Flat Files

~

Yata Coherence

Data Integrity

< ¢

Knowledge tables

Administration

/Data

Distribution

Flat files
distribution

| Definitive tables |

[Temporary tables]

Author

[Reception tables]

Submission

/ Database (RDBMS Sybase)

Web server
Java AP|

I m S
M uwio

G cne

Tics 4

http://www.imgt.org




1- Coordination des flux de données T

G cne

Tics 4

http://www.imgt.org

4 N
|

r YVata Coherence
Annotation

LIGM Expertise Data Integrity /
- — y Data

Knowledge tables

Distribution
Administration
Data Flat files
. distribution
Reception | Definitive tables |
EMBL Flat Files [Temporary tables] Web server

Author
Submission

/ Database (RDBMS Sybase)

[Reception tables]| Java API




1- Coordination des flux de d
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4 N
|

r Yata Coherence

Annotation
LIGM Expertise \

Data Integrity
\ \

Knowledge tables

Administration

Data

/ Data

Distribution

Flat files
distribution

Reception

| Definitive tables |

EMBL Flat Files
Author
Submission

/ Database (RDBMS Sybase)

[Temporary tables]

[Reception tables]

Web server
Java AP|

l m S 1
M uno

GCIIC

Tics 4

http://www.imgt.org




1- Coordination des flux de données Mg
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|

r Yata Coherence

Annotation
LIGM Expertise \

Data Integrity /
N \ y Data

Knowledge tables

Distribution
Administration
Data Flat files ':>
. distribution
Reception | Definitive tables |
EMBL Flat Files [Temporary tables] Web server

Author
Submission

/ Database (RDBMS Sybase)

[Reception tables]| Java AP




1- Coordination des flux de données
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Annotation
LIGM Expertise Data Integrity /
- \ 4 Data
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Distribution
Data Flat files >
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EMBL Flat Files emporary tables] Web server

Author .

Submission Java API

Database (RDBMS Sybase)




1- Coordination des flux de données

http://www.imgt.org

(

Annotation
LIGM Expertise

- Data
Distribution
Data Flat files —>
Reception distribution
EMBL Flat Files Web server
>\ submistion ] Java API

Submission

Database (RDBMS Sybase)




2 - Gestion acces aux données

Evénements
http://www.imgt.org
Arrivée d'une Arrivée d'une Annotation
nouvelle entrée mise a jour d'une entrée
existante
A Etat avant
Tables définitives traitement VALIDED
Traitements
Tables de réception Réception NfW UPDATED
IMPORTED

Chargement

l

i Pri
Tables temporaires Frise en IMPORTED (locked)

charge par un

annotateur l
NEWREADY
Enregistrement l

opérationnelles

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



Arrivée d'une
nouvelle entrée

mise a jour
o Etat avant
Tables déefinitives|  tpaitement VALIDED
Traitements
_ . . NEW UPDATED —» UPDQUITE
Tables de réception Réception l
IMPORTED
Chargement l
Tables temporaires Prise en IMPORTED (locked)
charge par un
annotateur l
NEWREADY UPDREADY
Enregistrement l l
Tables définitives dans les tables  VALIDED VALIDED

opérationnelles

Evénements

Arrivée d'une

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

charge par un annotateur

Annotation
d'une entrée
existante

Information
system®

http://www.imgt.org
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Arrivée d'une Arrivée d'une

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

opérationnelles

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



Evénements

Arrivée d'une Arrivée d'une

. Tics . b
Annotation o ¢
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 ’\TW l
IMPORTED UPDRUN
Chargement l l
. \ 4
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



IMGT/LIGM-DB

Séquence nucléotidiques http:/fwww.imgt.org
IG et TR

IMGT/GENE-DB

Genes IG et TR 1 ’ IMGT/LocusView..
Vocabulaire
(MGT/3Dstructure-DB controlé
Structures 3D IMGT reference IMGT/Phylogene
directory

IMGT/V-QUEST

SO SRS 12 IMGT/JunctionAnalysis

oligonucléotides

IMGT/GeneFrequency



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 SI

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

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

- Les versions des outils, standards, middleware

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 S| dépend de

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

Evolutivité: un systéme est évolutif, on peut:

- ajouter des fonctionnalités

- augmenter ses capacités maximum

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

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

Standardisation:



L’équilibre des Sl

introduire une innovation

rester standard/compatible

augmenter l'intégration
avec d'autres systemes

préserver la capacité a
éevoluer du systeme




Information
system®

http://www.imgt.org




