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IMGT®: the adaptive Immune response
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Immunoglobulin (IG) T cell receptor (TR)
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Immunoglobulin (IG) T cell receptor (TR)

V-DOMAIN Contribution of the
V-3.REGION - - 2 V-DOMAINS

to the antigen binding site
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Immunoglobulin V-DOMAINs g

http://imgt.cines.fr

VH V-KAPPA
V-D-J junction V-J junction

\3

Side view of the V-DOMAINs
CDR: complementarity determining region IMGT Repertoire, http://imgt.cines.fr
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IMGT Colliers de Perles for V-DOMAIN (IG and TR)

http://imgt.cines.fr

The 3D structure of a V-DOMAIN

CDR-IMGT lengths [8.8.16]

IGHV V-DOMAIN from B7-15A2 (lagk_H)



IMGT Colliers de Perles for C-DOMAIN (IG and TR)

The 3D structure of a C-DOMAIN http:fimgt.cines.fr
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MHC class | and MHC class Il

http://imgt.cines.fr

The groove is made by two G-DOMAINSs that belong

both to the same chain each one to a different chain
I-ALPHA lI-ALPHA and II-BETA
in MHC class | in MHC class I
G-ALPHA1 . G-ALPHA
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IMGT Colliers de Perles for G-DOMAIN (MHC-I) "’%13)—

The 3D structure
of G-DOMAINSs
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Lefranc et al., Dev. Comp. Immunol. 29, 917-938 (2005)



IMGT Colliers de Perles for G-DOMAIN (MHC-II)
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Lefranc et al., Dev. Comp. Immunol. 29, 917-938 (2005)
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Comparison of strand, turn and helix lengths g

Tics ::'::m
Of G — D O MA I N S http://imgt.cines.fi
G-ALPHA1 G-ALPHA2 G-ALPHA G-BETA
A-STRAND 14 14 A-STRAND 14-hi5 (7A 14| +4
AB-TURN 3 3 AB-TURN 0 ) 3
B-STRAND 11 11 B-STRAND 10 11
BC-TURN 2 2 BC-TURN 2 2
C-STRAND 8 8 C-STRAND 8 8
CD-TURN 3 1 CD-TURN 1 1
D-STRAND 8 8 D-STRAND 8 8
HELIX 41 45 (61A,72A) HELIX 143 (61A,61B,72A) |
Total 90 92 Total 84-85 94

Lefranc et al., Dev. Comp. Immunol. 29, 917-938 (2005)
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IMGT Colliers de Perles for IgSF and MhcSF
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IMGT Protein displays

Protein display: Chimpanzee (Pan troglodytes) IGH C-REGIONs

The IGHC protein display numbering is according to the IMGT unidgue numbering for C-DOAIM and C-LIKE-DORMAIN.

Cnly the *01 allele of each functional or ORF C-REGICN is shown.

M-ghycosylation sites (MAS/T, where X is different from P} are underlined.

BE= The hinge exonis) are shown at the end of the protein display.
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Information
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IGHC
genes
A AE B BC C CD D DE E EF F FG G
—————————————— o mmmm s ————— ————— e ———————
1 10 15 16 20 23 30 36 39 41 45 77 g4 §5 89 296 97 104 110 118 121 1
TESAZZ1] e e [vevna]123] o). [venn. [ leenn. [1234567] ... ... [ 1234567765432 1] curnennn.. [12] e e eeen e eennn I B
CH1
53702 , IGHAL {A) SPTSPEVFPLSLDSNPO. . .. DONVWVACLYO GFFPQ.EPLS  VTWSESGQGY....TATNFPPSQDASG. . . .. DLYTTSSOLTLPATOC. .LAGESVTC HVEHY...TNPSQ DVTVPCE
53706 , IGHLZ {A) SPTSPEVFPLSLDZNPQ. . .. DGIVVVACLYQ GFFPQ.EPLS VTWSESGQHV....TATNFPPSQDASG.. ... DLYTTSSOLTLPATOC. LLAGKESVTC HVTHY...TNPSQ DVTWECE
Mi5398 , IGHE (A)PTRSPSLFPLTRCCENIPSH. ATSVTLGCLAN GYFP..EPVHM VTWDAGSLHG. ... TTMTLFATTLTPS..... GHYATISLLTVSGAW. ... AKQNFTC EVAHTPSSTDWVD NETFS
65254 , IGHGL o {A) STKGPSVFPLAPSSESTS. .. GGTQALGCLVE DYFE..EFVT VSWNSGALTS....GVHTFPAVLOSS...... GLYSLSSVVTVESSSL. .. GTQTYIC NVDHEP..SNTEV DEEV
AF30043 6, IGHGE AVLOSS...... GLYSLSSVVAVESSHF . .. GTQTYTC NVDHEP..SNTEV DETV
AF300454, IGHS3 AVLOSS...... GLYSLISVVTVESSSL. .. GTOTYIC NVDHEP..SNTEV DERV
AF300432, IGHG4 AVLOSS...... GLYSLISVVTVESSSL. .. GTOTYTC NVDHEP. .SNTEV DETV
AF300430, IGHGE AVLOSS...... GLYSLISVVTVPSSSL, . GTOTYTC NVDHEE..SNTEV DERV
CHZ2
5370z , IGHAL (1] CCHPRLLLHRPALEDLLL. .GSEANLTCTLT GLRDL.SGAT FTWSPSSGKS....LVQGPPERDLCG. ... ... CYSVSSVLPGCLEPW. .NHGETFTC TAAYPE..SKTFL TANITES
53706 , IGHAZ (1] CCHPRLSLHRPALEDLLL . .GSEANLTCTLT GLRDL.SGAT FTWTPPSGKS....LVQGPPERDLCG....... C¥SV3SVLPGCLOPY. .NHGETFTC TAAHPE..LEMNFL TANITES
Mi5398 |, IGHE {V}) CSRDF TP TVEVLOSSCDGGGHE . PETIOLLCLYS GYTP..GTIN ITWLEDGQVMD...VDLSTASATOEG...... ELASTQSELTLSOKHW. .LEDRTYTC QWTTQ....5GTF EDSTEECA
61311 L, IGHGL ¢  {A}PELLGGPSVFLFPPEPEDTLMI.SRTPEVTCVVY DVSHEDPEVE FNWYVDGVEVH...NAKTEKFREEQYH...... STYRVVSVLTVLHQDW. . LNGEETEC EVSNEL..LPAPI EKETISELE

http://imgt.cines.fr/textes/IMGTrepertoire/Proteins/



IMGT/DomainGapAlign to gap the amino acid sequences of
V, C and G domains

. = e T T
& - !.-{L‘-I I_E: |1 htkp: ffimgt3d.igh.cnrs FricgifDomainGapalign. cgi v| [ @]"ebi

Fichier ~Edition  Affichage  Historigue Marque-pages Outils 7

Sequence number: test

@ Your sequence

EYOLVESGGEGLY QR GEELKLSCAASGRTLSGSNYHW YR ASGKGLEW Y GRIKRMAESDAT
AYAASMRGRLTISRODSKNT AFLOMNSLKSDOTAMY Y CYIRGDVYNROWGQGETLYTYSS

@ Closest reference gene and allele(s) from the IMGT domain directory

Gene and allele  Species Domain  Smith-Waterman Score  Identity percentage Owerlap  Align your sequence with
IGHW3-73*01 Homo sapiens 1 555 B84.7 95 ®
[GHY3-73*02 Homo sapiens 1 558 g4.7 28 O

@ Alignment with the closest gene and allele from the IMGT domain directory

FR1- IMGT CDR1-IMGT FRZ- IMGT CDRZ-IMGT FR3-IMGT
(1-26) (z7-38) [{39-55) [56-65) [B6-104)

2t 10 zn 30 40 S0 &l 7o =] =l 100

R — . B — N e S [— T T —— T T — T
tast EVOLVESGG. GLVOPGGSLELSCALS GFTL. ...353N VHUVRQASGEGLEWVGR IKRNAESDAT ATALSMR.GRLTISRDDSENTAFLOMNSLESDDTAMYYC V.

ICHYI-79%01 EVOLVESGE. GLVOPGGSLKLSCALS GFTF....SG85A MHUVRQASGEGLEWVGE IRSKANSYAT AYAASVE.GRFTISRDDSENTAYLOMNSLETEDTAVYYC TR
fEfomo rapiEns} L HV KRH E D MR L F Sp M V-

@ V type domain identified in your sequence

Without gaps  Saguencein FASTA format |4 Download

with gaps Sequence in FASTA format &l Download

Prirt

Termingé




IMGT/Collier-de-Perles tool

©) IMGT/Collier-de-Perles TOOL - Mozilla Firefox
Fichier Edition  Affichage  Historigue  Marque-pages  Qukils 2

<f_:| - - @] g ||_| http: #fimgt3d.igh.crrs. frfcgifCollier-de-Perles cgi |‘| [}] "|ebi |\\]
A~

Make Your Own IMGT Collier de Perles 7

Domain type Wariable []

Number of layers

CDR-IMGT color type | 1 (RPLIGH.TRE.TRD] +

Background color | 50% Hydrophobic positions - |

EVQLVESGG. GLVOPGGILELSCALSGFTL. . . . SGENVHIVEQASGEGLEWTVGRIKENAES

Domain sequence

FPosition Langth Numbering fabelr
Amino acid insertions | | | | | |

[(&DD )

CDR3-IMGT length

Your domain title |:|
DR

2 R BRI |

Termingé




IMGT/3Dstructure-DB

http://imgt.cines.fr

THANK YOU
for using IMGT/3Dstructure-DB

Information

THE system®
INTERNATIONAL
IMMUNOGENETICS
INFORMATION SYSTEM® http://imgt.cines. fr
L"-_[ 8 ,E Entry code I:I Eearchl
IMGT/3Dstructure-DB card for : lao7 )i o ] o

TR-ALPHA_BETA-1 Homo sapiens (Hurman)
HLA-A*0201 MHC MHC-1-ALPHA_B2M Homo sapiens (Hurman)
Peptide Tax peptide 11-19 (Q82235) |Human T lyrmphotropic virus type 1
Experimental technique X-ray diffraction Fesolution (in angstrom) 2.6 P release date 17-SEP-g7
Epitape and Chain Cantact 3D visualization Renumbered IMGT numbering Referances Printable
details 1nalysis Imal or QuickPDE METfile [ CoOmparisan and linls card

Reference 1lao7: Garboczi et al., Nature 384, 134-141 (1996)



IMGT/3Dstructure-DB: Contact Analysis Mus

Gene

Imformation

Contacts of Domain V-ALPHA with Domain G-ALPHA1 htgz;‘}fmgt_cm‘e”;ﬁ?f
Summary':
Contacts of
DEmEhE Mumber of residues Atom contact types
Contacts  Tgtzl From 1 From 2 Total Polar Hydrogen Dormain Chain ) Dormain Chain
1= 0 5 - e oo - V-ALPHA 1a07_ D| " |G-ALPHA1 1a07_A
List of the Residue@Position pair contacts:
Click '"R@mP" for IMGT Residue@Position cards
Order Order Atom contacts
LAl =1 Residue Domain Chain L=l Residue Domain Chain Total Polar Hydrogen
MNum Mum
EPE@p 2 LY'S kK V-ALPHA  1lacoys D BR@P 58 G E G-ALPHAL1l 1laoc7_A 7 1 O
@k 26 SER = V-ALPHA 1aco? D BR@P 58 S E G-ALPHAL1l 1l1lac?_A 3 2 O
E&P PP 58 G E G-ALPHAL1l 1laoc7_A 24 (5] 1
E@P R@P 585 G E G-ALPHAL1l laco7_A 1 1 O
F.@pP P@P &6 LYS Ko G-ALPHAL  lac?_A 1 1 O
E&EPE R@P &5 ARG R G-ALPHAL 1acy_A S5 2 1
F.@P PP &6 LY'S o G-ALPHAL  laol7_A 1 O O
F.@pP PR@P &2 Gl G G-ALPHAL  laco?_A 1 1 O
E&EE PR@P &5 ARG R G-ALPHAL 1lacy_A 19 5 1
F.@P P@P &6 LY'S Ko G-ALPHAL  lacoy_A 14 1 O
E&P PP &5 ARG R G-ALPHAL l1aci_A 12 1 O
E@P PP &8 LY'S o G-ALPHAL  laol7_A 8 O O
F.@P P@P &9 AL A A G-ALPHAL lac?_A 16 O O
E &P R@pP 72 S Q  G-ALPHAL lao7_A <4 O O
F.@P PR@P &5 ARG R G-ALPHAL1 1lacy_ A 7 1 O




IMGT/3Dstructure-DB: Contact Analysis Mus

Gene

Imformation

Contacts of Domain V-ALPHA with Domain G-ALPHA1 htg;;ifmgt_cinzzf?f
Summary':
Contacts of
DEmEhE Mumber of residues Atom contact types
Contacts  Tgtgl From 1 From 2 Total Polar Hydrogen Dormain Chain ) Dormain Chain
@ € 5 - - - o V-ALPHA 1a07_ D| " |G-ALPHA1 1a07_A
List of the Residue@Position pair contacts:
Click '"R@mP" for IMGT Residue@Position cards
Order Order Atom contacts
LAl =1 Residue Domain Chain L=l Residue Domain Chain Total Polar Hydrogen
MNum Mum
R—ﬁ 2 LY'S kK V-ALPHA  1lacoys D BR@P 58 G E G-ALPHAL1l 1laoc7_A 7 1 O
@k 26 SER = V-ALPHA 1aco? D BR@P 58 S E G-ALPHAL1l 1l1lac?_A 3 2 O
E&P PP 58 G E G-ALPHAL1l 1laoc7_A 24 (5] 1
E@P R@P 585 G E G-ALPHAL1l laco7_A 1 1 O
E@P P@P &6 LYS Ko G-ALPHAL  lac?_A 1 1 O
E&EPE R@P &5 ARG R G-ALPHAL 1acy_A S5 2 1
F.@P PP &6 LY'S o G-ALPHAL  laol7_A 1 O O
F.@pP PR@P &2 Gl G G-ALPHAL  laco?_A 1 1 O
E&EE PR@P &5 ARG R G-ALPHAL 1lacy_A 19 5 1
F.@P P@P &6 LY'S Ko G-ALPHAL  lacoy_A 14 1 O
E&P PP &5 ARG R G-ALPHAL l1aci_A 12 1 O
E@P PP &8 LY'S o G-ALPHAL  laol7_A 8 O O
F.@P P@P &9 AL A A G-ALPHAL lac?_A 16 O O
E &P R@pP 72 S Q  G-ALPHAL lao7_A <4 O O
F.@P PR@P &5 ARG R G-ALPHAL1 1lacy_ A 7 1 O




IMGT/3Dstructure-DB: Contact Analysis Mo

Information

Contacts of Domain V-ALPHA with Domain G-ALPHA1 e
Summary':
Contacts of
DEmEhE Mumber of residues Atom contact types
Contacts  Totgl From 1 From 2 Total Polar Hydrogen Daornain Chiair } Dorrair Chiair
@ 16 @ - 126 22 3 V-ALPHA 1a07_D| "™ |G-ALPHA1 1a07_A
List of the Residue@Position pair contacts:
Click '"R@mP" for IMGT Residue@Position cards
Order Order Atom contacts
LAl =1 Residue Domain Chain L=l Residue Domain Chain Total Polar Hydrogen
MNum Mum
2 V-ALPHA  1lacoys D BR@P 58 G E G-ALPHAL1l 1laoc7_A 7 1 O
25 V-ALPHA 1aco? D BR@P 58 S E G-ALPHAL1l 1l1lac?_A 3 2 O
PP 58 G E G-ALPHAL1l 1laoc7_A 24 (5] 1
R@P 585 G E G-ALPHAL1l laco7_A 1 1 O K 2
P@P &6 LYS Ko G-ALPHAL  lac?_A 1 1 O S 26
R@P &5 ARG R G-ALPHAL 1acy_A S5 2 1
PP &6 LY'S o G-ALPHAL  laol7_A 1 O O D 27
PR@P &2 Gl G G-ALPHAL  laco?_A 1 1 O R 28
PR@P &5 ARG R G-ALPHAL 1lacy_A 19 5 1 Q 37
P@P &6 LY'S Ko G-ALPHAL  lacoy_A 14 1 O
R@P 65 ARG R G-ALPHA1l 1ao7_A 12 1 o T 108
R@F 68 LYS K G-ALPHA1 1=07_A 8 o] o] D 109
R@P 69 ALA A G-ALPHA1 1lao7_ A 16 0 0 W 113
R@P 72 GLM Q G-ALPHA1 1ao7_A 4 o o G 114
PR@P &5 ARG R G-ALPHAL1 1lacy_ A 7 1 O




IMGT/3Dstructure-DB: Contact Analysis My
Contacts of V-ALPHA with G-ALPHA1

Information
syslem®
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http://imgt.cines.fr

Summary':
Contacts of
DEmEhE Mumber of residues Atom contact types
Contacts  Tgtgl From 1 From 2 Total Polar Hydrogen Dormain Chain ) Dormain Chain
@ 16 @ @ 126 22 3 V-ALPHA 1a07_p| "™ |G-ALPHA1 1a07_A
List of the Residue@Position pair contacts: E 58
Click '"R@P"' for IMGT Residue@Position cards G 62
Order Order Atom contacts R 65
LAl =1 Residue Domain Chain L=l Residue Domain Chain Total Polar Hydrogen K 66
MNum Mum K 68
E@pP) 2 V-ALPHA  1lacoys D BR@P| 58 G E| G-ALPHAL1l 1laoc7_A 7 1 O A 69
@k 26 V-ALPHA 1aco? D B@P| 58 S E| G-ALPHAL1l 1l1lac?_A 3 2 O Q 72
E.@P PP | 58 G E| G-ALPHAL1l 1laoc7_A 24 (5] 1
E@P R@P| 55 G E| G-ALPHAL1l laoc7_A 1 1 O K 2
RN P@P| &6 LYS | G-ALPHAL1 1ac7_A 1 1 O S 26
E.@P PP | 65 ARG R | G-ALPHAL 1acy_A S5 2 1
F.@P PP | &6 LY'S | G-ALPHAL1 laoy7_A 1 O O D 27
E.@pP PR@P| 62 Gl G| G-ALPHAL1l l1ac?_A 1 1 O R 28
E@pP PR@P| 65 ARG R | G-ALPHAL 1acy_A 19 5 1 Q 37
E.@pP PP | &6 LY'S | G-ALPHA1l lac?_A 14 1 O
R@P R@P| 65 ARG R | G-ALPHA1 1ao07_A 12 1 0 T 108
R@P R@F| 68 LYS K| G-ALPHA1 1z07_A 8 o] o] D 109
R@P r@rP| 69 ALA A | G-ALPHA1 1lao7_ A 16 o o W 113
R@P rR@pP| 72 GLM Q| G-ALPHA1 1ao7_A 4 0 0 G 114
F.@P PP | &5 ARG R | G-ALPHA1l 1lacy_ A 7 1 O
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Contacts of V-ALPHA with G-ALPHA1

Tics

http://imgt.cines.fr

The contacts involve CDR1-IMGT and CDR3-IMGT of V-ALPHA
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Kaas and Lefranc, In Silico Biology 5, 505-528 (2005)



Conclusion

http://imgt.cines.fr

1. IMGT Colliers de Perles are the standardized graphical 2D representations of the
IMGT unique numbering for the V- and V-LIKE domains, C and C-LIKE domains,
G and G-LIKE domains of the IgSF and MhcSF.

2. IMGT Colliers de Perles bridge the gaps between sequences and 3D structures.
They are highly valuable in the absence of 3D structures for the delimitation of
strands, turns, loops and helix, and for the display of conserved amino acids.

3. IMGT Colliers de Perles allow to compare the domains of a same type whatever
the species, the chain type and the receptor type.

4. \When the 3D structure is known, the IMGT Colliers de Perles describe the
contacts between amino acids.

5. IMGT Colliers de Perles are particularly useful for antibody engineering : they
allow to map a sequence on the domain conserved topology, in order to perform
comparison with germline sequences and to determine the amino acid positions
which are potentially immunogenic.
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Many thanks to the IMGT® team at Montpellier, France




