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IMGT a reference in iImmunoinformatics

> Provide data and tools for immunoglobulin (IG) and T cell
receptor (TR) sequences and more recently structures

e data curation and management
e bioinformatics development

> Ensure quality and consistancy with respect to biological
standardize background

e from IMGT Scientific Chart

e to Formal IMGT-ONTOLOGY



IMGT a reference in iImmunoinformatics

> Reinforce relevance by integrating knowledge from different
approaches

e genetic
e genomic
e more recently structure

> Provide a WWW access to all the resources for the largest
community

 indexes, Repertoire, tutorials, ... (HTML pages)

 data querying, specific tools (Perl CGl, Java Servlet)



/ Sequences

IMGT/LIGM-DB
IG and TR
(150 vertebrate species)

IMGT/PRIMER-DB
IG and TR
(11 species)

IMGT/MHC-DB
(HLA and MHC/NHP)
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IMGT/JunctionAnalysis

\

IMGT/Allele-Align

IMGT/PhyloGene [

IMGT/GENE-DB
IG and TR
human and mouse
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Genome

IMGT/GenelInfo

MGT/LocusVie

MGT/GeneSearc

IMGT/GeneVie

bl IMGT /3Dstructure-DB il

IG, TR and MHC

IMGT /StructuralQuery

2D and 3D structure5/




Adaptative immune response

Proteins which specifically recognize foreign antigens:

*in a native form for IG
*as processed as a peptide and presented by MHC for TR

Function of IG and TR is to bind specifically

Vertebrates

Immunoglobulin (IG)

B lymphocyte

peptide

T cell receptor (TR) Major histocompatibility complex (MHC)
|

Trimolecular complex



|G: synthesis and complexity

Genome

V-gene D-gene J-gene C-gene V-gene J-gene C-gene

DNA rearrangements

V-D-J-gene C-gene V-J-gene C-gene
Transcrlptome ¢ Transcription #
L-V-D-J-C-sequence L-V-J-C-sequence

Translation
Proteome
V-D-J-C-sequence

IG-Light-Chain
IG-Heavy-Chain

V-J-C-sequence

IG (or immunoglobulin)

gDNA germline

gDNA rearranged

MRNA rearranged

protein rearranged



|G: repertoire and diversity (Human)

150
Genome functional IG genes
V-gene D-gene J-gene C-gene V-gene J-gene C-gene
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L-V-D-J-C-sequence L-V-J-C-sequence
Translation
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V-D-J-C-sequence

Q § vJ-C-sequence | 1G and TR not dealt in generalist g
< databases owing to their particular '9€
structure

IG-Light-Chain

2 x 10*

, different antibodies
IG-Heavy-Chain

IG (or immunoglobulin)



IMGT-ONTOLOGY

> Provides for main IMGT objects:
e identification (molecule type, configuration type, chain type)
 description (prototypes, labels)

» classification for gene and allele nomenclature (groups,
subgroups, gene name, allele number, locus)

e numerotation (position in domains, IMGT Collier-de-Perles)

> Improve consistency and high quality in data and tools

> Develop better interoperability between IMGT® components
for workflow perspective (IMGT-Choreography)



Overview

IDENTIFICATION

DESCRIPTION

CLASSIFICATION

IMGT object

NUMEROTATION

LOCALIZATION

> OBTENTION

ORIENTATION




IDENTIFICATION

gDNA
MRNA
cDNA
protein

MoleculeType

conventional

Functionality

functional
ORF

pseudogene
productive
unproductive

variable _
diversity undefined
joining germline
constant rearranged
GeneType ConfigurationType
Molecule EntityType

StructureType

regular

orphon

transgene

chiméric

humanized



DESCRIPTION: from V-GENE...

V-GENE
V-EXON
L-INTRON-L V-REGION
S5'UTR - V-INTRON - FR1-IMGT FR2-IMGT FR3-IMGT V-RS 3'UTR
R R
R % o= 0
INIT-CODON = N 1st-CYS CONSERVED-TRP 2nd-CYS %

/ & V-NONAMER
DONOR-SPLICE V-SPACER
ACCEPTOR-SPLICE V-HEPTAMER




DESCRIPTION: ....to V-D-J-GENE

V-D-J-GENE
V-D-J-EXON — N-REGION
— D-REGION
V-D-J-REGION . N-REGION
L-INTRON-L V-REGION -REGION
S5'UTR - V-INTRON - FR1-IMGT FR2-IMGT FR3-IMGT FR4-IMGT 3'UTR
o o
Pz 3 o= 0 0
INIT-CODON ':| ':" 1st-CYS CONSERVED-TRP 2nd-CYS J-TRP

DONOR-SPLICE

ACCEPTOR-SPLICE

DONOR-SPLICE —




Some relations and dependencies

gDNA undefined —p Is_transcribed_into
MRNA germline P Is_rearranged_into
protein rearranged Is_translated_into
GENE > nt-SEQUENCE AA-SEQUENCE
V-GENE ¢ » L-V-SEQUENCE
D-GENE \ »  D-SEQUENCE
d D CENE
‘ V-D-J-GENE L-V-D-J-C-SEQUENCE V-D-J-C-SEQUENCE

V-J-GENE L-V-J-C-SEQUENCE V-J-C-SEQUENCE
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)
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, n
%,
%,
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)
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J-GENE > J-SEQUENCE

J-C-SEQUENCE

C-GENE »  C-SEQUENCE



About CLASSIFICATION

Name problem: genes and alleles naming
Taxonomy and phylogenetics concern

> Locus, group, subgroup, allele number
IGHD1-7*01, TRAV24*02

> Must be non-ambiguous
like a (file)path? IG/H/V/1

> Have as less as possible redundancy

canonical forms versus aliases: TRGV9 is in subgroup 2,
IGHAL is in group IGHC...



CLASSIFICATION axiom

Group

is_a_member_of

-«

has_member

Subgroup

is_a_member_of

-

has_member

Gene

is_a_variant_of

\

has_variant is_a_variant_of

Allele

Locus IGHV 14932.33

is_a_member_of has_member

-«

IGHV1

is_a_member_of has_member

-«

' IGHV1-2 '

has_variant

-«

IGHV1-2*01



Towards structural approach

Apply IMGT-ONTOLOGY to complex of proteins (from PDB)

Standardize.
A more clear
view?

Look at specificity and interaction

Help antibody engineering

L4 /:7/' ‘:\

Chimeric Humanized
(-ximab) (-zumab)




TR and MHC-I chains and domains

TR-ALPHA BETA MHC-I-ALPHA_B2M
TR-BETA TR-ALPHA
I-ALPHA
V-BETA NHD V-ALPHA G-ALPHA1
[D1] [D1] G-ALPHA2 [D1]
L o2 |
DI}
S C | |
C-LIKE
C-ALPHA C-LIKE Sl_) IS (D]
[D2] 03] S S
| B2M

) et sttt
L

Target cell
Contribution of the (infected or tumoral) c Wlth 8/9/10 amino

h
2 V-DOMAINSs aCl 8I\/EAEIING in the
to the antigen binding site (groove)




TR/peptide/MHC-1 complex (1ao07)




TR/peptide/MHC-1 complex (1ao07)

TR Peptide MHC- |




TR/peptide/MHC-1 complex (1ao07)

TR Peptide MHC- |

TR-ALPHA

B2M



TR/peptide/MHC-1 complex (1ao07)

TR Peptide MHC- |

TR-ALPHA V-ALPHA

G-ALPHA2 I-ALPHA

C-ALPHA N
: <
- "-.\. H
*‘F :"x'--: i
; A

C-LIKE-DOMAIN
G-ALPHA1

B2M



TR/peptide/MHC-1 complex (1ao07)

TR Peptide MHC- |

TR-ALPHA V-ALPHA

BRI | T
(100%)" 1y A-A%0201 (100%)

TRAC*01 (98.90%) s
i ; ™
C-ALPHA w £, ”ﬁ--ﬂ""y
- L it
’ \_,,:'-'; 1'..\..
r 'zr .r' - s

C-LIKE-DOMAIN
HLA-A*0201 (100%)

C-LIKE-DOMAIN

TRBV6-5*01 (100% G-ALPHA1 B2M (97.89%)

RB _7%* :I | 0 Q*O ] :l 0

TRBC2*02 (99.22%

TR-BETA TRBD?



V-DOMAINs in TR (Human A6)

V-ALPHA
[D1]




NUMEROTATION: for V-DOMAIN

Based on IMGT unique numbering of V-DOMAIN

CDR1-IMGT

CDR1-IMGT

CDR3-IMGT
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V-DOMAIN: FR and CDR lengths

V-BETA V-ALPHA
A-STRAND 15 14
AB-TURN (FR1-IMGT) 0 0
B-STRAND 11 11
BC-TURN  (CDR1-IMGT) 5 6
C-STRAND 8 8
CC-TURN }(FRZ-IMGT) 0 0
C'-STRAND 9 9
C'C"-TURN  (CDR2-IMGT) 6 6
C"-STRAND 8 4
C"D-TURN 0 0
D-STRAND 9 10
DE-TURN  (FR3-IMGT) O 0
E-STRAND 11 11
EF-TURN 2 2
F-STRAND 7 7
FG-TURN  (CDR3-IMGT) [14.
G-STRAND 10 11
Total 115 110




G-DOMAIN: strand, turn and helix lengths

oCNGe

(R)

HELIX ¥ @@' ( @
s0(P) 55 59 63 @ 70
42 4
G-ALPHAl1 / G-ALPHAZ?

A-STRAND 14 14
AB-TURN 3 3
B-STRAND 11
BC-TURN 2 2
C-STRAND 8 8
CD-TURN 3 1 —H
D-STRAND 8 8
HELIX 41 45
Total

(R) ONLONEL

( (L) ;
QY Q@ Cyy %ﬁ'%
73 77 a0 ¥ 88 91.92
18 @@
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G-DOMAIN: IMGT Collier de Perles

s0(P) 55 59 63 67 < ) a2
FB e
18 ~EXE)
& o O C

88 54 80 77 7370 g7 63 59 55 (M)50

92 (7) @ (T)22 () (D) (V) (W) (T) (n) 51 HELIX
W WO YU DeoRER® <



G-DOMAIN: contacts with TR (A6)

€ G2 @PN AENRAERGE ®) M ~B
L@ QY By QoS RP 0 Pele e

(E) (T) @@ %7/, 92
s0(P) 55 59 63 67 77 80 v g8
©” © u0g
@E’ oF (P V-BETA
29(A) (E) (F) (P) (R) o
0" ® > e O cDR1-IMGT
(F) 90 (S) @e A

() cpbr2-IMGT

D @ 0 o8 '/C
g 'IB@@ @9% .,, '3@ @9@@ . (O CDR3-IMGT
V-ALPHA 7 @e@) 0P m®0 oL °
(O CDRI1-IMGT rd @ 9@@ o @00 o0
() CDR2-IMGT ax 1 BB P cURCH
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No contact with CDR1-IMGT
and CDR2-IMGT of V-BETA



G-DOMAIN: contacts with (9 AA) peptide

9-amino acid

peptides Peptide
c1 1 1L
Cc3 2 2L
C4 3 3F
c5 4 (4 G)
C6 5 5Y
C7 - -
C8 6 6P
c9 7 7V
C10 8 8Y

C1 9 9V



HLA-A*0201 contacts with 9 AA peptide

— o
.y

9-amino acid

peptides Peptide
c1 1 1L
c2
2 2L
c4 3 3F
c5 4 (4 G)
o 5 5Y
Cc7
Cc8 6 6P
co 7 7V
C10 8 8Y

c1 9 9V



TRAV12-2*02 allele in sequence (M81774)

V-REGION [67..345]
franslation QKEVEQNSGPLSVPEGAIASLMCTYSDRGSQSFFWYRQYSGKSPELIMSIYSNGDKEDGRFTAGLNKASGYVSLLIRDSQPSDSATYLCAVYH

cagaaggaggtggagcagaattetggaccectcagtgttecagagggagecattgectetetcaactgracttacagtgacegaggtteccagtect tettotggt:
g K E V E Q W 5 G P L §8 VP E G A TIH S5 L N C T Y 5 I R G 5 Q 5 F F W Y
R R E WS RTIULUDP S VF QREPLPLSTATLTYTEWPER S P 5§ 8 G °
E ¢ & &~ EF WTU©PQOCZSURHKREZS HCL S5 QL HL Q * P R F P VL L L WV

Caution: translation of partial subregions can be erroneaus.

lgene TRAWV12-2
fallele TRAV12-2*02

atgatgaaat ccttgagagt tttactagtg atcctgbggeo ttcagttgag ctgggtttgg

atatact ccaatgg

L=%~-T-~-RAEGIOH [1..432>

I=Y=T=REGI0N [1..402)

I=V=-REGITCH [1..345])

V=J=C-REGION [&7..432>

V=J-REGION [67..402)

V-BEGIOW (&7..343) &

t ttggatctgg gacacaattg actgttttac ct

FRE-IMGT [163..213)
COHSERVED-TREP [169._.171])

[11-1.-1 MEDLIMNE: 86253078
Yoshikai Y., Kimura M., Toyonaga B., Mak T.W.,
"Sequences and repentolire of human T cell receptor alpha chain variable region genes in mature T lrmphocytes”

Journal: J. Exp. Med. 164(1) [1986]

reu g A BAFE IR I s 3 oma



Human TRB locus at 7934
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TR/peptide/MHC-I available complexes

IMGT entry ID IMGT protein name

IMGT receptor description Species

Ligand(s)

Experimental technique Resolution PDB release date

IMGT/3Dstructure-DB

1 tao7 i!?.A—A*DEm Lﬁéﬂﬁﬂi’% Homo sapiens  Tax peptide 11-18 (Q82235) [Humnan T lymphotrapic virus type 1] W-ray diffraction 26 17-SEP-07
2 1pd2 E'?':A'Amm ¥§§ﬂ§ﬁ§f§§$ﬂ Homo sapiens Tax peptide 11-18 (Q82235) [HTLV-1] W-ray diffraction 25 19-ALIG-88
3 1100 a’gﬁ , mg'f:&,—ﬁfj;m Mus musculus  pBMT peptide [Mouse] Yeray diffraction 250 02-0CT-00
4 1g6r ag-lﬂ b ;RHSLIPATET%E;E_TBAE% Mus musculus  Superantagonist peptide SIYR [Chimeric] X-ray diffraction 2.80 15-MOV-00
5 Ajr ?g-m b ?F';'_ii_'ﬁﬁ:fg‘gfﬂ Mus musculus  NADH-ubiquinone oxidoreductase MLRQ subunit peptide 61-88 (062425) [Mouse]  X-ray diffraction 2.40 15-MAY-02
8 k2 PEppn H’:ﬁ;ﬁf_”é’;—&m Mus musculus  GTP-binding protein 1 peptide 161-168 pkB1 (008582) Mouse] X ray diffraction 271 27-MAR-02
7 1Ipg r’gmmm ﬁgﬁﬂﬁﬁ;ﬁ&fﬂ f\,ﬁ;”;jgfﬁjs Self peptide P1048 [Human] ¥-ray diffraction 2.00 11-NOV-03
8 1mis 0801 Lﬁéﬂﬁﬂi’m Homo sapiens EBNA-3A peptide 193-201 (P12977), 19L [EBV] X-ray diffraction 2.50 04-FEB-03
9 imwa ikt ﬁgﬁﬂﬁﬁ;ﬁ&fﬂ Mus musculus  NADH-ubiguinone oxidoreductase MLRQ subunit peptide 61-68 (Q62425) Mouse]  X-ray diffraction 2.40 27-NOV-02
10 1nam E'ﬁﬁb ;‘;’é‘;ﬁf&—ﬁf_@m Mus musculus  Nuclsacapsid protein VSVE peptide 5§2-59 (P11212) [Stomatitis] W-ray diffraction 270 11-MAR-03
11 1oga Jthii—zA*DEM Lﬁéﬁiﬂ'&ﬂi&;& Homo sapiens  Matrix protein M1 peptide 58-66 (Q66FPAT) [Influenza A virus] H-ray diffraction 1.4 11-JUL-03
12 1qm ﬁ?_A 0201 Lﬁéﬂﬁﬂﬁg}; Homo sapiens Tax peptide 11-18 (Q82235), PEA [HTLV-1] W-ray diffraction 2 80 08-JUN-01
13 1gse :a'-'”‘"”‘mm ?F';'_ii_'ﬁﬁ:fg‘gfﬂ Homo sapiens  Tax peptide 11-19 (Q82235), VT=R [HTLV-1] Yeray diffraction 280 21-DEC-99
14 1qsf ii?.A—A‘UEm ;ﬁéﬂiﬁﬂg’m Homo sapiens  Tax peptide 11-19 (Q82235), YB=A [HTLV-1] Yeray diffraction 280 21-DEC-99
15 typz ﬁg_nz Lﬁgﬂ[ﬁ E_%%TA ﬁgfﬂ’g‘;gﬁ)ﬁ;ﬁ Yeray diffraction 3.40 12-APR-05
16 2akd . Lﬁé‘ﬂt’;ﬂi’m Homo sapiens BZLF1 trans-activator protein peptide 52-64 (P03206) [EBV] X-ray diffraction 2.50 11-0CT-05
17 2ckb ikt ﬁgﬁﬂﬁﬁ;ﬁ&fﬂ Mus musculus  NADH-ubiguinone oxidoreductase MLRQ subunit peptide 61-68 (Q62425) Mouse]  X-ray diffraction 32 09-SEP-98
18 KicEn 4 TR-AlPHA BETA-1 Homo sapiens  PEPTIDE FROM CMY GPUL4D [Cytomegalovirus] X-ray diffraction 2.60 21-MAR-06
19 H uman 12 Homo sapiens  NY-ESO-1 tumor-associated antigen Weray diffraction 210 25-APR-06
20 M Ouse 7 Homo sapiens  NY-ESO0-1 tumor-associated antigen H-ray diffraction 270 25-APR-06
21 H uman/MOuse 2 Homo sapiens EBV PEPTIDE H-ray diffraction 270 27-FEB-07

Total 21



One residue contact analysis

IMGT/3Dstructure-DB

IMGT Residue@Position card
Residue@Position: - ARG (R) - V-BETA - 1lao7_E
General information: IMGT LocalStructure@Position
FDB file numbering 102 Secondary structure Coil
IMGT file numbering 113 Phi (in degrees) -89.71
Residue full name Arginine Psi (in degrees) 111.56
Formula C6 H15 N4 02 1+ ASA (in square angstrom)  73.2
IPTJ ?_r;r Residue Domain Chain  Atom contacts Polar Hydrogen Bond MNon Polar
&1 ALA A G-ALPHAZ lao/_A 5 2 1 3
E14 ALA A G-ALPHAZ l1ac/_A 24 o O 18
62 HIS H G-ALPHAZ lac7_A 12 2 O 10
&w) Gl Q) G-ALPHAZ  1aoy A 2 1 0 1
| 5 TYR Y 1ac7_C 1 0 0 1 |
108 FRO P V-BETA lacy_E 15 1 O 14
111 ALA A V-BETA lacy/_E o 2 0 <
112.1 GLY G V-BETA lacy_E 24 S 0 19
115 GL E O V-BETA lao7_E 17 3 0 14

CDR3-IMGT

G-ALPHAZ2

Peptide

V-BETA



Exploring known Human cDNA TRAV12-2

Search for some specificities with known data

(no D)

Sequence V.GENE and allele Functionality VScore | Videntity J-GENE and allele CDR-IMGT lengths | AR JUNCTION JUNCTION frame
M27369|M27365[Homo sapiens (¢ | TRAV12-2*01 Unproductive (stop codons) 791 80,99% (196/242 nt) | TRAJEZ*D1 | [12,10,14] CAVKPAGGTSYGKLTF |inframe
560781/860781|Homo sapiens T-c | TRAV12-2*01, or TRAVA 2-2*02 | Mo rearrangement found 636 §9,22% (128129 nt) [12.%]

582064(382064[V alpha 2.1-J al TRAV12-2*01 Productive 1075 | 100,00% (216/216 nf) | TRAJ39*01 [12,10,12) CAVMAGHAGNMLTF in frame
582066(382066(V alpha 2.1-J al TRAV12-2*01 Productive 955 100,00% (192192 nf) | TRAJ45*01 [12,10,10] CAVMEGADGLTF in frame
X92783HSXPMS24H sapiens mRNA | TRAV12-2*01 Productive 1142 | 9914% (231/233nt) | TRAJST*D1 [12,10,15] CAVNIVGTQGGSEKLVE | in frame
AFD20651|AF020651|Homa sapiens | TRAV12-2*01 Productive 1325 [ 99,63% (266/267 nt) | TRAJ2G*D1 [12,10,12] CSYMSNSGNTPLYF in frame
AF327017|AF327017|Homo sapiens | TRAVI2-2*01 Productive 1000 | 100,00% (201/201 nf) | TRAJ43*01 [12,10,11] CAVDAADMNNDMRF in frame
M17652[HSTCAYN|Human T-cell e [ TRAV12-2*02 Productive 1245 | 100,00% (250250 nf) | TRAJ15*01 [12,10,13] CAVMIPNOAGTALIF in frame
M17653JHSTCAYOHuman T-cell re [ TRAV12-2*02 Productive 1245 | 100,00% (250250 nf) | TRAJ15*01 [12,10,10] CAPKPGGTALIF in frame
MB1774|HSIGTCACAHomo sapiens | TRAV12-2*02 Productive 1330 | 100,00% (267/267 nf) | TRAJ22*01 [12,10,17] CAVYHSGSARQLTF in frame
U40464|HS404641 [Human Teellr | TRAVA 2-2*02, or TRAV 2-2*03 | Productive 875 100,00% (176176 nf) | TRAJ41*01 [12,10,13] CALKGRSNSGYALNF | inframe
XEBT46[X58T46HUmMan mRNATor T | TRAW12-2"02 Mo rearrangement found 1330 | 100,00% (267/267 nf) | - [12,10%]

X92883|HSPHC46A1 H.sapiens mRN | TRAV12-2%02 Productive 1142 | 99,14% (231/233 n) | TRAJ34*D1 [12,10,11] CAVPFYNTDKLIF in frame
AF532854|AF532854/Homo sapiens | TRAVI2-2*02 Productive 1161 | 99,57% (234235 nf) | TRAJ32*02 [12,10,10] CADGGATMNKLIF in frame
M13724|HSTCAXHHuman T-cellre | TRAV12-2*03 Rearranged sequence (but no junction found) [ 1210 | 100,00% (2431243 nt) | TRAJ16*01 [12,10,%

M13725HSTCAXHuman T-cellre [ TRAV12-2*03 Productive 1210 | 100,00% (2431243 nf) | TRAJ18*01 [12,10,14] CAVMNYPRGTTLGRLYE |inframe
X04946[HSTCRA1 ZHuman mRNA for | TRAV12-2*03 Productive 1210 | 100,00% (2431243 nf) | TRAJ18*01 [12,10,14] CAVNYPRGTTLGRLYE | inframe




Corresponding available alignment

6. V-REGION protein display (mutations displayed)

FR1-TMGET COR1-IMGET FR2-IMGT COR2-IMGT FRI-IMGT
{1-24) (27-38) {39-55) {56-65) (66-104)
1 10 20 30 40 a0 al 70 a0 REC 90 100
......... P [N [ B [ I

AEO00E59 TRAV1Z-2*01 OKEVEQNSGPLSVPEGAIASLNCTYS DRGSQS...... FEWYRQYSGKSPELIME IYSNG..... DEEDG. . ..... RETAQLNKASQYVSLLIRDSQPSDSATYLC AVN
M13724 |HSTCAXH |Human T-cell T .,......-——==——==——=-—=—-m —- Yomm i e B s Tmmmm el mmmmm e -LRDGQKLLFARGTMLEVDL
M13725 |HSTCAYT |Human T-cell r ... .....-———————-——mmmmmmmm — Vomm i e - U YPRETTLERLYFGRETQLTVHE
ML7652 |HSTCAYN [Human T-cell T ... ...-—======—===—=mm=mmm —mmmom | mmmmmmmmm e R T T IPNQAGTALIFGKGTTLSVRS
M17653 |HSTCAYO | Human T-cell £ ... ... -—c-——————mmmmmmmmmmm —mmmmm ., —mmmmmmmmmmmm e - -PKPGETALIFGEGTTLSVSS
M27369|M27369 |Homo sapiens € ......... TPQUSR-SHCLSQLHLY *P5--=....., ——===—==—==—==—== —=——= | —=mm= L, mmmmmmmmmm e KPAGGTSYGKLTFGOGTILTVHR
M81774 | BSTGTCACA |HOMO S8PAENSE —==——========m—=mmmmmmmmm —mmme || mmmm e B mmmmm s e mmm e YHSGSARQLTFGSGTOLTVLE
5607811560781 |Home sapiens T- ——————————————————————-——— —— Ve i as —mmm e
582064 |S82064 |V alpha 2.1-0 8 «evrerrunnsssnsssmmmmmmmmm mmmmmm L, mmmmmmmmmmmmmmm o mmmme L e AGNAGNMLTFGEETRLMVER
582066 | 532066V alpha 2.1-0 @ vevrrrrrerrrrnrernennesns e EGADGLTFGKGTHLITEP
U40464 |HS404641 [HUMAN T €8LL  vivvevnrrnerurerseeneenns sevns T B e Tmmmm e mmmmm e -LKGRSNSGYALNEGKGTSLLVTE
¥04944 |HSTCRALZ [Human mRNA £o ........-—————-——m————mm—me —— g - U YPRETTLERLYFGRETLTVHE
K58746 | X58746 |Human mRNA £0r -——---—-—-——mmmmmmmmmmmmmmm e L TTmmmmmmmm e T -
X92793 |HSXPMSZA|H. sapiens mBN ............-==—-—=—-=mn B R TVGTQEESERLVEGKGTKLTVNE
X92883 | HSPHC46AL |H.SAPAENS MR . ouyoess.ss mmmmmmmmmmm—m= —mmmm— L, —mmmm—m R-—-—-—- T mmmmm s T el mmmm e PFYNTDKLIFGTGTRLQVEP
AF020651 |AF0Z0651 |HOMD SAPAEA —========m=mmmmmmmmmmmmme e e T R 5-MSNSGNTPLVEGEGTRLSVIX
AF327017 |AF3I27017 |HOMO SAPAEMA wsvvssnssssssnsnrssnssmmmm mmmmmmy 4y, =mmmmmmmmmmmmmmm mmmme | e, mmmmm e o DAADNNDMREGAGTRLTVKE
AF532854 |AF532854 |Homo sapien ...........---—--—- Yommmmmm mmmmem L. mmmmm e B e Tmmmm e mmmmm e ~DGEATNELIFGTGTLLAVER

lao7 D|TR-ALPHA .KEVEQNSGPLSVPEGAIASLNCTYS DRGSQS...... FFWYRQYSGKSPELIMS IYSNG..... DKEDG. ...... RFTAQLNKASQYVSLLIRDSQPSDSATYLC AVTTDSWGKLQFGAGTQVVVTP




Some perspectives: facing evolution

> Improve consistency and high quality regarding data
...as well as tools!

* size of data (sequence length, more complex structure)
 number of data (more and more species, even individuals)

* flow of data (new sequencing technologies)
> Extend the IMGT-ONTOLOGY by considering:

* most of the IMGT Scientific Chart
 other approaches (structural, clinical?, cellular?...)

e other sorts of data (MHC and more generaly RPI)

> Provide a better interoperability between components
iInside IMGT® with IMGT-Choreography
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DESCRIPTION: from V-GENE...

V-GENE
V-EXON
L-INTRON-L V-REGION
S'UTR — V-INTRON — FR1-IMGT FR2-IMGT FR3-IMGT V-RS 3'UTR
Y Y
E : o[E|0
INIT-CODON = N 1st-CYS CONSERVED-TRP 2nd-CYS *

& V-NONAMER
DONOR-SPLICE V-SPACER
ACCEPTOR-SPLICE V-HEPTAMER

V-GENE(X) ~ 5'UTR(x,) & L-INTRON-L(x ) & V-EXON(x ) & V-RS(x,) & 3'UTR(x,)

& X=X XXX X

L-INTRON-L(X)  L-PARTL1(x ) & V-INTRON(x ) & L-PART2(X ) & X=X X_.X_



DESCRIPTION: ....to V-D-J-GENE

V-D-J-GENE
V-D-J-EXON — N-REGION
— D-REGION
V-D-J-REGION . N-REGION
L-INTRON-L V-REGION -REGION
S5'UTR - V-INTRON - FR1-IMGT FR2-IMGT FR3-IMGT FR4-IMGT 3'UTR
o o
Pz 3 0= 0 0
INIT-CODON ':| ';' 1st-CYS CONSERVED-TRP 2nd-CYS J-TRP
DONOR-SPLICE DONOR-SPLICE —
ACCEPTOR-SPLICE

CDR3-IMGT(x) « N-REGION(x ) & D-REGION(x ) & N-REGION(X ) & X=X .X_.X,



A step to specify IMGT tools

Input: x

Question: did exist X, x, ..., X_to solve a corresponding
equation?

Algorithms:

- IMGT/JunctionAnalysis: V-J-GENE or V-D-J-GENE

- IMGT/V-QUEST: V-J-SEQUENCE or V-D-J-SEQUENCE

- IMGT/Automat: V-J-C-SEQUENCE or V-D-J-C-SEQUENCE
- IMGT/LIGMotif: other sequences (JDNA)

- IMGT/3Dstructure-DB pipeline: structures

> Provide revelant information to help the curators to check
and decide.



Why are IMGT Collier de Perles so useful?

* Dbridge the gaps between sequences and structures,
« are used whatever the MHC and whatever the species,

MHC-la MHC-Ib MHC-lla MHC-IlIb
HLA-DPA,-DQA, HLA-DMA,
A HLA-A,-B,-C HLA-E,-F,-G - DRA -DOA
|- HLA-DPB,-DQB, HLA-DMB,
-DRB -DOB
H2-D,-K,-L H2-M,-Q,-T H2-AA,-EA H2-DMA,-DOA
H2-AB,-EB H2-DMB,-DOB

* have been extended to the MHC-I-like proteins (CD1, FCRN, RAET,
HFE, MICA, AZGP1,...)

Interestingly, only one additional position 54A in G-ALPHA1-LIKE
was needed to extend the IMGT unique numbering for G-DOMAIN
to the G-LIKE-DOMAIN
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Human TRA-TRD locus at 14g11.2
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Structural variabllity analysis

TR/peptide/MHC
21 3D-structures

Pathologie spécifique
1000ers peptides et 100es de TR

Caractérisation des récepteurs
Détermination des épitopes
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TR/peptide/MHC Interaction model protocol

TR, peptide and MHC sequences
Y

Corresponding
3D-structure
selection

'

Loop construction

!

Model energy evaluation

l

TR and MHC docking

'

Loop reconstruction

l

TR/peptide/MHC interaction energy evaluation




Different ways to consider:

- synthesis, we know the allele components and try to imagine the possible resulting
structure(s)

- analytic, we try to solve the protein history as we know the structure (also in terms of
AA seguence) and try to see what may be ‘the possible origin alleles.

But we have to consider model for both to frame the search. IMGT-ONTOLOGY is a
way to have a formal construction (in the sens of formal language) "describing"” such
we can talk about sequence in different approaches () in term of combination of
components to see how it fit.

an be wrong with a structure complex?
due to 'bad' alleles or synthesis?



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50

