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What Is an ontology? and Why?

An ontology Is the definition of the
concepts and of their relations,
necessary to share, to reuse and to
represent the knowledge, in a domain.
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What Is an ontology?

An ontology Is the definition of the
concepts...

Example: a gene
e gene type: concept of IDENTIFICATION
e gene name: concept of CLASSIFICATION
e gene labels: concept of DESCRIPTION

——> Controlled vocabulary

http://imgt.cines.fr
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What Is an ontology?

An ontology Is the definition of
their relations...

DESCRIPTION ﬁ IDENTIFICATION “ CLASSIFICATION

Gene labels <C > Gene type < Gene name
V-GENE IGLV2-11
Chain type

1g-Light-Lambda

« In many ontologies, no distinction between « concepts » and « instances »
 In GO (GeneOntology), only 2 types of relations: « is a », « is part of »



Why an ontology?

An ontology Is

necessary to share, to reuse and to
represent the knowledge,

)  Human beings
> Information systems




Why an ontology?

An ontology Is

IN a domain.

——>  Immunology
:> Immunoinformatics
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IMGT-ONTOLOGY five main concepts

to share, reuse and represent knowledge
In Immunogenetics
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CLASSIFICATION

DESCRIPTION
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locus

IS a member of
an instance of

subgroup

Is a member of
an instance of

gene J

is a variant of
an instance of

allele

IS ordered in
an instance of

« Concepts »

http://imgt.cines.fr

IGLV

A

human IGL
(22911.2)

IS a member| of

IGLV2

IS a member of

IGLV2-11

A

Is a variant | of

Is ordered In

IGLV2-11*02

« Instances »



L IMGT Marie-Paule page: IMGT repertoire - Netscape Im

Fichier

Edition Afficher  Aller  Communicator  Aide G

Information

Ti.CS syslem®
LDCHE re:ﬁxfnﬂnﬂi‘g'i'-;nﬁ- Hii1man I I—
Human IGL 4 I]Tl
WELCOME!
con M
el to IMGT/GENE-DB uno
GA
5 —| THE e : _
INTERMATIOMAL T Information
- o INMMUNCGENETICS 1CS system®
=3 INFORMATION 3YSTEME
4+
hitp:/fimgt.cines fr
FR T T Ty T S8 ug D onE & |
- = J": JOLAU SR = S i P
BLC THEH .—D'.—!-.'.—.'"'D. —HO h 600 ki
= = _‘:E; o+ D ﬂ'
. . T MM -0 B OE~E @oeol w
[ o a5 o L I e
in i [ I I I o] O oD o @
—t I HHHH———H—HHHHT- 500 kh
Al gnggde evewso o | o) ool L eey on o scausER T
R ei=T e R L R s T 4 oot R R T W T R 12345F7
O THHHH— O o l‘ll—l—l—ﬂ—ll—l—ll.ﬂﬂql'l—ﬂ— 31050 kb
ﬂll i ? ? % m Enhancer
Z ﬂ“—ﬁ—ﬂ—ﬁ—ﬂ.—h
= == \Document : chargé ST == R e R A




# LocusLink Report - Netscape

Fichier Edition  Afficher  Aller  Communicator  Aide

e
- 1 _....r'":::“"'dﬂ
NCBI LocusLink ST
Fubhed Entrez BLAST COhdlhd hap iewear Taxonamy Structure
Search [wesork =] Display [me =] Orzanizm: [an °
Query: | 0| _cien|
Wiew [ws vzl =] One of 1 Lot Save Al Loci |
A B CDEFGHI JKLMBMNMOPGREST O WWXY I
LocusLink Home
PUB ACEVIEW VAR GDB
Homo sapiens Official Gene Symbol and Name [HGHNC
IGL¥2-11: immunoglobulin lambda variable 2-11
LocusID: 22216
Cwerview Submit GeneRIF ?
Locuz Type: vene, serment
Aliernate Symbols: Ti-3, IGLv211
Map Information ?
Chromosome: 22 mu
Crtogenetic: 22911.2 Fefleq
HNCEI Eeference Seguences [EefiSeq) ?
Category: REVIEWED
Genomic: NG 00000 gh su
Category: NCBI Genome Annotation
Genomic Contig: HT_011520 gbh sv mv ey mm
Eelated Sequences H
Muelecti de Type Praotein o
DEeaos = EBAA 19904 BL
ZT3857
Additional Links E
® TMET Fepertoire for individual humen immunozlobulin and T cell
receptor xemes ll
e [=iD=| |Document : charaé = T T (7 R




Tic
http://imgt.cines.fr

Im

V-GENE
| L-PART1 V-EXON |
1 [ 1
5'UTR FRl-IMGT.lI;RZ-IMGT . FR3-IMGT 3'UTR
oad MW C%
[ |
DONOR-SPLICE V-REGION
Label 1 Label 2 Relations entre Labels
V-GENE V-EXON - , I
FR3-IMGT CDR3-IMGT ' | |
L-PART1 DONOR-SPLICE . — ,
V-REGION FR1-IMGT ,

V-REGION CDR3-IMGT I L |




IMGT/LIGM-DB Consultation module v3 - Metscape Im

Fichier Edition  Afficher  Aller  Communicator  Aide My
5 Wt' Sigrets J{. .ﬁ.dresse:Ihttp:a’.-’ligm.igh.u:nrs.fr:81Ddfcgi-binflMGTlect.iv j ﬁ' Infos connexes ﬂ ‘-":“
b iiiiiiiiiaini it - ) A
FT | v_CENE ;| http://imgt.cines.fr
FT
FT
FT Im
FT M ud®
oy Cieated bar Blarie - Paule Lefranc (CIEE, Bontpellier IT Wnisersity, France) Gm
oy http:imgt.cines. i Information
FT Ti_{_‘_ﬁ SyslenrE
FT V-REGIOHN
FT IMGT/LIGM-DE ON LINE, HERE YOUARE !
FT
FT eettaeeetaieetaieeesiestsieeetesEaesE RS Ras SRR e e Rt Re SR RRSoERESeEEE S SRR SRR R RS EE eS8 1SS REE R SRR SRR LR RS A R RA SR RS SoERE SRR S SRR SRR SRR SRR e8RS RS RS RAA SRR SRR A R RA SRR AR RE e Rt s sR R SRR R ARt et e
FT
FT
FT | FRi-THGT Five types of search are available : select one by clicking on the button
FT
FT
i éi;i;ﬂ[ﬂ catalogue @ occession numb er, rnemonic, defimton, creaton date, length, annotaton
FT lewel
FT -
FT FRZ-IMGT 103..153
FT EAA_IHGT="39 to L&
FT ftranslation="VauvooHPGEAPELMIT™
FT CONZERVED-TRP 109, .,111
FT CDRZ-TMGT 154, .162
FT EAA_IHGT="56 Lo L5ar
FT ftranslation="DV3"
FT FRI-IMGT 1g63..270
FT EAA_IHGT="66 to 104, Ad 73, 51, 52 missing™
FT ftranslation="KRP3GVPDRFIGSEIGNTASLTISGLOAEDELADYYC
FT Znd-CY¥3 Z268..270
FT CDRI-TMGT 271..297
FT EAA_IHGT="105 Lo 113
FT ftranslation="C3TALSIIYTF"
XX
a0 SJequence 297 BP; 60 A; 93 C; 71 G; 73 T:; 0O other;
cagbotgoor tgactocagoe togotoagty toogggtote ctggacagte agtoacoato &0
tootgoactyd gaaocadoad togatditgdt ggttataact atgtotoctdg gtacogacad 120

=R (== | |Document : chargé =y



http://imgt.cines.fr

1 3 ® 4 ® 8 F N F M 11 E 13 H I8 H 11 I ¥ I8
L] L ¥ T o k = a a1 L r ¥ r E B A r ¥ E
ELYe | 1= o ol b HE RS ICT ETH ADT CAA STT BAK AAC CNA ST CCT 9T ITT WAR 4N T CCT §TH JRE
Pl S B T
BELIC] PO N L A
Ehl-TeaT
Bl B2 Eb ded BF 0 EF o0 20 [mk M3 Wi MR B B OBE BT OB D 4B
1 R L K T I 1 1§ ® E § ¥ L
TH L =1 ] i s B e TRE TiE ok P48 GET Fid e BN Wi i
A B N Pk - TR o o e R —— R
.., oo Alignment
- 1]
Ml 43 AN 44 AL 48 AT 40 AF W N3 @ M W oW I T 6T T e
Collier P B . s . ki e . e Y A s R e of alleles
P S B T
de Perles e
:::rT.-_ﬂ-T OB B BY B Td PR OTH OMOTE MOV M O™ AN
T L ¥ § 1 E& H® i r o
[TH L == anl s FTH Gl B WD Guf FTE dak
B B N Pk - TR - — el ———— R
aBidiL Cuw-PiE - — -
Nl N2 NI A HEEI W I N I FF M N K I H IOHE 17 H I
L] E r L F > 1 T a r K L L F ¥ L ¥ R 1 4 - L L]
ELYe | 1= o ol b HET FAK ITT NAC ANE BT CHEN BRI TEL TTC AL OTY AN AN [5C TCA FTC CET NTR ALC AN SMCE ALT
P R e B
pEEIE] . Fiwbe AR
BT - Ta
Ab B0E iR oiel JEL 0 Q87 3
I & F ¢ K KN 1
[TH L == Al TR ST TEE ST 6Te AT sk
B B N Pl - YR R —
[LIS TR - T ram ams e -:| £
TRAV FR1-IMGT CDR1-IMGT FRIZ-IMGT CDRZ-IMGT FRI-IMGT COR3-IMGT
JEnE (1-26) (27-383) (39-55) (GE-B5) (6E-104) (105-115)
1 10 20 an 4n ] 1] 70 80 B84aBC an 100 110
......... T T P P T P D D U D
. 2EQ006E5E, TRAWI-1 GOSLEQD. PSEVTAVEGAIVOINCTYTO TSGFYG. ... .. LSWYOOHDGGAPTFLSY WALDG. .. .. LEETG. . ... .. RFS5FLSRSDSTGYLLLOELOMEDSASYFC AVE. .. .. ...
F)I’C)1:63|r1 ZEQO06EE, TRAW1-2 GOWIDG. PTEMTATEGAIVQINCTY] TSGFHG. ... .. LEWY]OHAGEAPTFLSY NVLDG. . ... LEEEG. ... ... RFSSFLESRSEGTSYLLLEELOMEDSASYLE AVE. ... .. ..
2E00065E, TRAVE EDOVED. PSTVASSEGAVVEIFCHHS WSNAYN. . .. .. FEWYLHFPGCAPRLLWVE GSE....... BSQQG....... RYNMTYER. . FS5SLLILOVREADAAVYTC AVE. .. ... ..
- AE000658, TREV3 ANSVANPEDOVNVAEGNPLTVECTYS VSGHEY. ... .. LFWYVOYPNRGLOFLLE ¥TITGOML. .. VEGSY....... GFEAEFNES(TSFHLEEPSALVSOSALYFC AVED. . ... ..
[)IE;F)IEi)/ 2EO0065E, TRAV LAKTTN. PISMDSYEGOEVNITCSHN NIATHDY. .. . . ITWYOOFPSOGPRFIIN GYET. ... .. EVTINE. . ... .. VASLFIPANRESSTLSLPEVSLSOTAVYYC LVGD. ... ...
2E0006ED, TRAVE GEDVE(QS. LFLSVEEGDSSYVINCTYT DSS5TY. ... .. LYWYREOEPGAGLOLLTY IFSWMD. ... MEQDQ. . ... .. RLTVLLNEFLEHLSLRIADTOTGOSAIYEC AES. ... .. ..
2E000659, TRAVE SOEIEQNSEALNIQEGETATLTCHTT NYSPAY. ... .. LOWYRODPGRGPYFLLL IEENWEE. ... EERKE....... RLEVTFDTILEQSLFHITASOPADSATYLEC ALD. . ... ...
AE000659, TREWT ENNVEHSPHFLGEOOGDVASMSCTYS VSREFHH. . . . .. LOWYRONTGHMGPEHLLS MYSAGY. ... ERQRG. ... ... FELMATLLE. . NGESLYITAVIPEDSATYFC AVD. . ... ...
2E000659, TRAVE-1 AQNSYSOHNHHVILSEAASLELGCHYS YGGTWVH. ... . . LFW¥VOYPGOHLOLLLE ¥FSGDPL. .. VEGIE....... GFEAEFTESEF SFNLREPSVOWSDTAEYEC AVH. . ... ...
ZEQO0EED, TRAWE-2 ANSVTNLOSHYSYSEGTPVLLECHYS SSYSPS. ... .. LEWYWOHPNEGLOLLLE YTSAATL. .. VEGIN. . ... .. GFEAEFEESETSFHLTEPSAHMSDABEYEC VWS, . ... ..
BEQ0065Y, TRAWS-3 ANSVINPOIHITVSEGASLELRCHYTS YGATEY. ... .. LEWYWOSPGOGLOLLLE YFSGDTIL. .. WAGIK....... GFEAEFERS0SSFNLEFPSVHWSDAAEYEC AVG. . ... ...
2E00065D, TRAVE-4 AQNSYTOLGSHVSVSEGALVLLRECHYS S5WEPY. ... .. LFWYVOYPHQGLOLLLE ¥TTSAATL. .. VEGIM....... GFEAEFERSETSFHLTEPSAHMSDAAREYFC AVS. .. .. ...
#0O2850 |, TRAVE-& AQSYTOLOSOVEVFEEAPVELRCHYS S5WSWY. ... .. LFW¥VOYPHQGLOLLLE YLSGSTL. .. VESIM....... GFEAEFNES(TSFHLEEPSVHISOTAEYFC AVS. . ... ...
2EQ006ED, TRAWE-T TOSVTNLOCHITYVSEEAPLELECHYS YSGWES. ... .. LEWYVOYS50SLOLLLE DLTEATOD. .. WEGIR. ... ... GFEAEFRESETSFYLEFPSTHVSDAAEYFC AVGOR. .. ...
AFMONNAED TRAWO-1 ATMSVFATEF AV PSFANST. TWNESYE TTNVES TRIVWAVEQFOPAT.HTLE AWK AN ERRNE AFPFAMVREFTTOSRHI.FETISWAFSNISAWYRT AT.S



Im
M.
Tics ks

http://imgt.cines.fr

i Collier de pedes - Melacape
Fictiss  Edition Allcher Al Communcalol  Alde
| wlf Sorele A Adteess [or3d igh crvs b/cgrbindealien_peik 2P cordomendes]HZHHD 0 name=E1 2LC0R1 =31C0R2-60C0R 3206 rpecies=HUMAN % (11" Inlos connees ﬂl

TS T
B
Collier de Parlez : HUMAN IGHV V-DOMAIN from BE12 [FDE: 1hzh_H]
|&.8.20)
=
-l =2 =




Tics

Im
V-DOMAIN 3D representation (TR A6, 1a07) )

WELCOME !
Im
to IMGT/3Dstructure-DB M
THE G * Information
INTERMATIOHAL TICS system®

IWAURGGENETICS
INEOBRMATION 3YSTEME

http:Mimet.cines fr




.t
.
.
.

EMGTIPRIMER-DB] \Q” r IMGT/V-QUEST J“‘Qn‘e‘}‘la‘(r‘?(!:‘sﬁ‘g%m"e"'FMGT!JunctionAnalysisJ
A

. - ¥
primer /sequences,. BURAN
. “‘{\\Xﬁ\c’
[ :I """" e
IMGTILIGM-DB | 2. ucleotidic/proter
CTLIGH . et Protein sequences
sequences/mutations  [f ™. & S IMGT/PROTEIN-DB
B "s.?qu.e_nceS/ Q,?-"Q@'\ (in development)
2 specificty ;
z . '
|/ IMGTIAllele-Align Jgr TN gene r IMGT/GeneView protelns/3D: structures
] . . .
- wl: localization '
. O : ﬁMGTIGeneFrequency } ................... IMGT/GeneSearch
Sl | ST Losuel IMGT/3Dstructure-D
mutations/genes  O|: OCUSHIEW .o
0 e'-. of -~ ,#3D structure-DB
: : . ,
. 3 .’ . uery
.. O ures . ’ q
2 : g neS@E), EEE&?I‘- -- -
[ IMGT/GENE-DB C O ﬁWGTIStructuralQuery J
Genomic approach T Phyloger—~zne In
............... e b IMGT/PhyloGene e
Genetic approach ) =

------ Structural approach http:/fimgt.cines.fr



Im
M

IMGT-ML schema o

http://imgt.cines.fr




I

IMGT-ML architecture D
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IMGT-ONTOLOGY

Biological expertise

Documentation



Informatic answers to the biological problems
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Q Use IMGT-ONTOLOGY (and IMGT-ML)

d Allow IMGT components to
dynamically interact

> The Web Services
IMGT/LIGM- TJ IMGT/V-QUEST

Sequences
Web Service d Web Service

IMGT/LIGM- DB II\/IGT/V -QUEST
Gene names + ref. seq.




Example of IMGT/V-QUEST results
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Alignment for V-GENE

AFA02940 SCore
x621049 IGHV1-3%01 ll4ea
xe=2107 I I o2 1110
Mogg37 IGHV1-5+%01 Q57
LOG6&1lzZ IGHV1-46*073 Q45
x902343 IGHV1-46*01 245

Alicnment for J-GENE

AFANZ SCore
JOoZ254 IGHIZ*01 181
¥BE355 IGHJIG Uz 179
XEB3I5L IGHJII*OZ 72

GTGCAGCTGCTCGAGCAGTETGGEECT GAGGTGAGCAAGCCTGGGGCCTCAGTALLMGGT T TCCTFCA
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Diagram of collaboration: Analyse de repertoires
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Web Service

Web Service
IMGT/V-QUEST

IMGT/LIGM-DB

‘ Web Service |
IMGT/GENE-DB
DYNAMIC INTERACTIONS| Web Service
Gene localization IMGT/GeneFrequency

‘ Web Service
IMGT/LocusView |




Example of IMGT/GeneFrequency results
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Your Selection :

Human IGH, IGK and IGL Locus
Specificity anti-thyroid peroxidase (TPO)

For the [ and J genes, the number of genes is shown betvwaeen parentheses when genes names could not be indicated for 4
click on the zoom for the I and I genes names.
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Diagram of collaboration: Analyse des jonctions
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Web Service

Web Service

IMGT/LIGM-DB IMGT/V-QUEST
‘ Web Service |
IMGT/GENE-DB
Web Service

IMGT/JunctionAnalysis




Example of IMGT/JunctionAnalysis results

Analysis of the JUNCTIONs

Input Y hane Y-FEGION D-REEGION

#1 AF402940 IGHV1-3*01| tgtgcgagadg.

Input J hane D name Vout Dout Juout Ngc

#1 AF4NZ940 IGHI3¥01 IGHD3-10%01 O 4 2 hf6

Translation of the JUNCTIONs

105 107
108

109
105

112
110

114
113 115

116
117

118
104

C a4 R [r F T - E D iy L D L]
Lot gog adga n;ign: ttoc acd odd |odgy gac got ttg gac gto tog

#1 AF402940

o

coggac ...

frame

+

]u
:"lu't.||1|_1
{ El'\."-:
.]-h . s

http://imgt.cines.fr

J-FEEGION

- qotttggacyto oy

CDRES-IHMGT
length
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THANK YOU

for using IMGT/JunctionAnalysis
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Analysis of the JUNCTIONs

Input WV nams V-REGION n1 D-REZION N2
#1 MeZYZ4 IGHVT-4-1+#0Z tgtgogadgadga aga .fLagoaatggotacaa. ... aata
#2 Zd7269 IGHVl—EQ*DEI tgtgcgagag.lggggggctaagg ....tegaatttttggagtggtt. ... . ... toatgggt
Input J-EEZION J name D name ¥muat Dmut Jrmut Hge
#1 MeZ2724 ... tttgactactga IGHIA*0Z IGHDS-Z24+01 O 2 0 1/7
#2 247269 .. .actggttogaccoctgg IGHIS*0Z  IGHD3-3#02 0 2 0 13720
Translation of the JUNCTIONs
105 1a7 109 111 111.2 112.4 112.2 112 114 116 118 COR3I-IMET
104 106 108 110 111.1 111.3 112.3 112.1 113 115 117 frame length
C & E E D 1 N (e ¥ E I F D ¥ W
#1 MeZYZ4d tgt gog aga gaa gat age aat gge tac aaa ata ttt gac tac tgg + 13
[ o E e (e & E AL E E I E LI E H = i 12 F T P T
#2 Z4ATZ69 ) tgt gog aga goly ggg got aag gte gaa ttt ttg gag tgg tHt oat ggg tac tgg tte gac coco tgg + 20

—= IMGT/TunctionAnalysis Search page

== IMGT/TunctionAnalysis Docurnentation




IMGT-Choreography: Expressed IG and TR repertoires

THANK YOU
for using IMGT/Junction Analysis
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104

#1 2FA4905Z20 tgt
#2 AF4S0935 tgt
#3 AF490937 tgt
#d AF4S0932 tgt

e Y F (L) oA

Input Voname

| #1 AF4909%20 IGEV1-33*01
#2 AF480935 IGEV4-1+01

#3 AF480937 IGEV4-1+01

#d AF48093Z IGEW3I-15+%01

105
106

! H

Zaa cad

@ o

cag oaa

@ o

cag oaa
2 H
Cag Cac

Analysis of the JUNCTIONS

V-REGION i) J-REGION
tgtcaacactatgatgatttooo. .. attcacttto
tgtcagoaatattatagtactocto., .Loacttte
tgtoagoaatattatagtggtoctoo ~gtacactttt

tgtoagoactataataactggyoctos o0 Lgtacactttt

Translation of the JUHCTIONS

1a7 109 113 115 117
108 110 114 116 1185
¥ D D F = F T F
tat gat gat tto oca tto act tto
¥ ¥ 2 T = L T F
tat tat agt act oot oto act tto
¥ ¥ 2 e = = ¥ T F
tat tat agt ggt oot cog tac act Lttt

¥ i) i) W = = L ¥ T F
tat aat aac tggy oot ooo otg tac act Lttt

Transferring data from imgt.cines.fr...

J nams Vmut Jmut Ngo

IGET3*01 3 a o/s0
IGETd*=01 0 a o/s0
IGETZ+01 Z a o/s0
IGETZ+01 1 a afa
COR3-IMGT

frame length

+ 5
+ 9
+ 10
+ 11




_p hy: 3D structures/specificities e
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V-D-J-JUNCTION \/_3_JUNCTION

Side view \ View from above the CDRs

V-DOMAINS (Mus musculus E5.2 Fv)



cell, tissue, organ
- PBL

- liver

autoimmune diseases
- autoantibody

- rheumatoid factor

clonal expansion diseases
- leukemia

- lymphoma
- myeloma

\ transgenic

Im
M
Gt Information
TICS systeor®

http://imgt.cines.fr

- animal
- plant

libraries

- genomic

- cDNA
-combinatorial

PCR

hybridoma

- monoclonal antibody

origin

methodology



Data integration specific to Immunology

http://imgt.cines.fr

*Interactions host-pathogens

*vaccinology

*immunomodulation... Population
Gene .
Organism
i _ Collection of
Transcript | Microarrays clinical data
| Organ
_ Gene regulation
Protein | 3D Pathways :
Networks TiIssue
Organelle
Bioinformatics, J Cell Mathematical and

databases and tools computational models
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Medical research:
repertoire in autoimmune
diseases, AIDS, leukemias,
lymphomas, myelomas,
translocations, detection of
residual diseases

I:I'ﬂ

http://imgt.cines.fr

Therapeutic approaches:
Immunotherapy, grafts,
Immunomodulation,
Immunosuppression

Veterinary research:
1G and TR repertoire of
domestic and farm

Biotechnology related to
antibody engineering:
chimeric, humanized,
human antibodies, scFv,
combinatorial libraries,

species Genome diversity:

Intrabodies

comparative and
developmental immunology,
evolution of the adaptive
Immune system




IMGT, the international ImMunoGeneTics information system®

http://imgt.cines.fr



