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IMGT® tools

3D structure analysis

IMGT/V-QUEST (V-QUEry and STandardization) is a highly customized and integrated system 
for IG and TR standardized V-J and V-D-J sequence analysis. This tool analyses an input of up 
to fifty IG or TR germline or rearranged variable nucleotide sequences. IMGT/V-QUEST results 
comprise, for rearranged sequences, the identification of the V, D and J genes and alleles, 
nucleotide alignments by comparison with the IMGT/V-QUEST reference directory, delimitation of 
the FR-IMGT and CDR-IMGT, protein translation, result of IMGT/JunctionAnalysis, description of 
the mutations and IMGT Collier de Perles (2D representation) of the variable domain.

IMGT/JunctionAnalysis is a tool, complementary to IMGT/V-QUEST, which provides a thorough 
analysis of the V-J and V-D-J junctions of the IG and TR rearranged genes. In the case of V-D-J 
junctions (IGH, TRB and TRD), it identifies the D-GENE and allele involved in the 
rearrangements by comparison with the IMGT reference directory. IMGT/JunctionAnalysis 
delimits precisely the P and N regions of the V-J and V-D-J junctions.

IMGT/Allele-Align allows the comparison of two alleles highlighting the nucleotide and amino 
acid differences. 

IMGT/PhyloGene is a tool for gene evolution analysis of the variable regions and constant 
domains of the IG and TR. This integrated software package computes and draws phylogenetic 
trees from nucleotide sequences with gaps according to the IMGT unique numbering. 

IMGT/DomainDisplay allows queries for IMGT Alignments of domains of the IgSF and MhcSF 
superfamilies. Alignments are provided based on the IMGT unique numbering for V-DOMAIN and 
V-LIKE-DOMAIN, C-DOMAIN and C-LIKE-DOMAIN, G-DOMAIN and G-LIKE-DOMAIN.

IMGT® genome analysis tools manage the locus organization and gene location and provide the 
display of physical maps for the human and mouse IG, TR and MHC loci. 

IMGT/LocusView allows to view a locus and to zoom on a given area. 

IMGT/GeneView allows to view a given gene in a locus. 

IMGT/GeneSearch allows to search for genes in a locus based on IMGT® gene names, 
functionality or localization on the chromosome. 

IMGT/CloneSearch allows to search for clones corresponding to genes in IMGT/LocusView.

IMGT/GeneInfo provides information on data resulting from the mechanisms of V-J and V-D-J 
gene rearrangements in the T cell receptor (TR) loci of Homo sapiens and Mus musculus.

IMGT/GeneFrequency provides IG and TR gene histograms proportional to the number of 
IMGT/LIGM-DB gDNA and cDNA rearranged sequences and localized at the V, D and J gene 
positions along the loci. IMGT/GeneFrequency is available for human (Homo sapiens) and 
mouse (Mus musculus).

IMGT/DomainGapAlign allows to align and "IMGT-gap" your domain amino acid sequence. The 
input sequence is displayed, aligned with the closest germline V-REGION or closest C-DOMAIN 
of the IMGT domain directory and with gaps according to the IMGT unique numbering for 
V-REGION, C-DOMAIN and C-LIKE-DOMAIN. It also allows to obtain IMGT Collier de Perles 
through the associated IMGT/Collier-de-Perles tool. 

IMGT/Collier-de-Perles allows to make your own IMGT Collier de Perles starting from an amino 
acid sequence with gaps according to the IMGT unique numbering for V-DOMAIN and 
V-LIKE-DOMAIN, C-DOMAIN and C-LIKE-DOMAIN, G-DOMAIN and G-LIKE-DOMAIN. 
IMGT/Collier-de-Perles of V and C types can be displayed on one or two layers. This tool is also 
reached through IMGT/DomainGapAlign for amino acid sequences for which gaps need to be 
identified.

IMGT/DomainSuperimpose allows to superimpose two IMGT domain 3D structures from 
IMGT/3Dstructure-DB.

IMGT/StructuralQuery is a tool which allows to retrieve the IMGT/3Dstructure-DB entries per 
domain type and using amino acid structural criteria.The query can be performed using a form or 
writing a complex query. 
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Species Gene Allele AccNum Domain Domain A B BC          C C'
label (1-15) (16-26) (27-38) (39-46) (47-55)
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Homsap IGKV1-NL1 IGKV1-NL1*01 Y14865 V-KAPPA [D] DIQMTQSPSSLSASV GDRVTITCRAS QGI......SNS LAWYQQKP GKAPKLLLY
Homsap IGKV1-5 IGKV1-5*01 Z00001 V-KAPPA [D1] DIQMTQSPSTLSASV GDRVTITCRAS QSI......SSW LAWYQQKP GKAPKLLIY
Homsap IGKV1-5 IGKV1-5*02 M23851 V-KAPPA [D1] DIQMTQSPSTLSASV GDRVTIICRAS QSI......SSW LAWYQQKP GKAPKLLIY
Homsap IGKV1-5 IGKV1-5*03 X72813 V-KAPPA [D1] DIQMTQSPSTLSASV GDRVTITCRAS QSI......SSW LAWYQQKP GKAPKLLIY
Homsap IGKV1-6 IGKV1-6*01 M64858 V-KAPPA [D1] AIQMTQSPSSLSASV GDRVTITCRAS QGI......RND LGWYQQKP GKAPKLLIY
Homsap IGKV1-8 IGKV1-8*01 Z00014 V-KAPPA [D1] AIRMTQSPSSFSAST GDRVTITCRAS QGI......SSY LAWYQQKP GKAPKLLIY
Homsap IGKV1-9 IGKV1-9*01 Z00013 V-KAPPA [D1] DIQLTQSPSFLSASV GDRVTITCRAS QGI......SSY LAWYQQKP GKAPKLLIY
Homsap IGKV1-12 IGKV1-12*01 V01577 V-KAPPA [D1] DIQMTQSPSSVSASV GDRVTITCRAS QGI......SSW LAWYQQKP GKAPKLLIY
Homsap IGKV1-12*01/1D-12 IGKV1-12*02 V01576 V-KAPPA [D1] DIQMTQSPSSVSASV GDRVTITCRAS QGI......SSW LAWYQQKP GKAPKLLIY
Homsap IGKV1-13 IGKV1-13*01 Z00010 V-KAPPA [D1] AIQLTQSPSSLSASV GDRVTITCRAS QGI......SSA LA*YQQKP GKAPKLLIY
Homsap IGKV1-13*02/1D-13 IGKV1-13*02 Z00006 V-KAPPA [D1] AIQLTQSPSSLSASV GDRVTITCRAS QGI......SSA LAWYQQKP GKAPKLLIY
Homsap IGKV1-16 IGKV1-16*01 J00248 V-KAPPA [D1] DIQMTQSPSSLSASV GDRVTITCRAS QGI......SNY LAWFQQKP GKAPKSLIY
Homsap IGKV1-16 IGKV1-16*02 FM164406 V-KAPPA [D1] DIQMTQSPSSLSASV GDRVTITCRAS QGI......SNY LAWFQQKP GKAPKSLIY
Homsap IGKV1-17 IGKV1-17*01 X72808 V-KAPPA [D1] DIQMTQSPSSLSASV GDRVTITCRAS QGI......RND LGWYQQKP GKAPKRLIY
Homsap IGKV1-17 IGKV1-17*02 D88255 V-KAPPA [D1] DIQMTQSPSSLSASV GDRVTITCRAS QGI......RND LGWYQQKP GKAPKRLIY
Homsap IGKV1-27 IGKV1-27*01 X63398 V-KAPPA [D1] DIQMTQSPSSLSASV GDRVTITCRAS QGI......SNY LAWYQQKP GKVPKLLIY
Homsap IGKV1-33 IGKV1-33*01 M64856 V-KAPPA [D1] DIQMTQSPSSLSASV GDRVTITCQAS QDI......SNY LNWYQQKP GKAPKLLIY
Homsap IGKV1-37 IGKV1-37*01 X59316 V-KAPPA [D1] DIQLTQSPSSLSASV GDRVTITCRVS QGI......SSY LNWYRQKP GKVPKLLIY
Homsap IGKV1-39 IGKV1-39*01 X59315 V-KAPPA [D1] DIQMTQSPSSLSASV GDRVTITCRAS QSI......SSY LNWYQQKP GKAPKLLIY
Homsap IGKV1-39 IGKV1-39*02 X59318 V-KAPPA [D1] DIQMTQSPSFLSASV GDRVTITCRAS QSI......SSY LNWYQQKP GKAPKLLIY
Homsap IGKV1D-8 IGKV1D-8*01 Z00008 V-KAPPA [D1] VIWMTQSPSLLSAST GDRVTISCRMS QGI......SSY LAWYQQKP GKAPELLIY
Homsap IGKV1D-12 IGKV1D-12*01 X17263 V-KAPPA [D1] DIQMTQSPSSVSASV GDRVTITCRAS QGI......SSW LAWYQQKP GKAPKLLIY
Homsap IGKV1D-12 IGKV1D-12*02 V01576 V-KAPPA [D] DIQMTQSPSSVSASV GDRVTITCRAS QGI......SSW LAWYQQKP GKAPKLLIY 
Homsap IGKV1D-13 IGKV1D-13*01 X17262 V-KAPPA [D1] AIQLTQSPSSLSASV GDRVTITCRAS QGI......SSA LAWYQQKP GKAPKLLIY 
Homsap IGKV1D-16 IGKV1D-16*01 K01323 V-KAPPA [D1] DIQMTQSPSSLSASV GDRVTITCRAS QGI......SSW LAWYQQKP EKAPKSLIY 
Homsap IGKV1D-16 IGKV1D-16*02 V00558 V-KAPPA [D1] DIQMTQSPSSLSASV GDRVTITCRAR QGI......SSW LAWYQQKP EKAPKSLIY 
Homsap IGKV1D-17 IGKV1D-17*01 X63392 V-KAPPA [D1] NIQMTQSPSAMSASV GDRVTITCRAR QGI......SNY LAWFQQKP GKVPKHLIY 
Homsap IGKV1D-17 IGKV1D-17*02 FM164407 V-KAPPA [D1] DIQMTQSPSAMSASV GDRVTITCRAS QGI......SNY LAWFQQKP GKVPKRLIY 
Homsap IGKV1D-33 IGKV1D-33*01 M64855 V-KAPPA [D1] DIQMTQSPSSLSASV GDRVTITCQAS QDI......SNY LNWYQQKP GKAPKLLIY 
Homsap IGKV1D-37 IGKV1D-37*01 X71893 V-KAPPA [D1] DIQLTQSPSSLSASV GDRVTITCRVS QGI......SSY LNWYRQKP GKVPKLLIY 
Homsap IGKV1D-39 IGKV1D-39*01 X59312 V-KAPPA [D1] DIQMTQSPSSLSASV GDRVTITCRAS QGI......SSY LNWYQQKP GKAPKLLIY 
Homsap IGKV1D-42 IGKV1D-42*01 X72816 V-KAPPA [D1] DIQMIQSPSFLSASV GDRVSIICWAS EGI......SSN LAWYLQKP GKSPKLFLY

IGHV3-48*01 M99675 Homo sapiens

  IGHV3-11*01 M99652 Homo sapiens

  IGHV3-7*01 M99649 Homo sapiens

         IGHV3-16*01 M99655 Homo sapiens

          IGHV3-19*01 M99656 Homo sapiens

         IGHV3-35*01 M99666 Homo sapiens

           IGHV3-13*01 X92217 Homo sapiens

            IGHV3-47*01 Z18900 Homo sapiens

         IGHV3-64*01 M99682 Homo sapiens

     IGHV3-74*01 L33851 Homo sapiens

       IGHV3-20*01 M99657 Homo sapiens

         IGHV3-43*01 M99672 Homo sapiens

        IGHV3-9*01 M99651 Homo sapiens

   7   8   9   10  11  12  13  14  15  16  17  18
   T   K   G   P   S   V   F   P   L   A   P   C
  CC AAG GGC CCA TCC GTC TTC CCC CTG GCG CCC TGC
   K   A   N       T       T   L   F   P       S
  AG GCC AA- --C A-T --- ACT -TG T-C C-- --- -C-

  27  28  29  30  31  32  33  34  35  36  37  38
  E   S   T   A   A   L   G   C   L   V   K   D
  AG AGC ACA GCC GCC CTG GGC TGC CTG GTC AAG GAC
  A   N   K       T       V           I   S
  CC -A- -AG --- A-A --A -TG --T --- A-- -GT ---

  47  48  49  50  51  52  53  54  55  56  57  58
   T   V   S   W   N   S   G   A   L   T   S
  CG GTG TCG TGG AAC TCA GGC GCC CTG ACC AGC ...

Result summary: Productive IGH rearranged sequence (no stop codon and in-frame junction)

V-GENE and allele IGHV3-73*01 score = 1240 identity = 91,50% (269/294 nt)

J-GENE and allele IGHJ1*01 (a) score = 179 identity = 82,69% (43*52 nt)

D-GENE and allele by IMGT/JunctionAnalysis IGHD3-10*01 D-REGION is in reading frame 3

[CDR1-IMGT.CDR2-IMGT.CDR3-IMGT] lengths and AA JUNCTION [8.10.10] CVIRGDVYNRQW

(a) Other possibilities: IGHJ4*02 and IGHJ5*02 (highest number of consecutive identical nucleotides)

1. Alignment for V-GENE and allele identification

Closest V-REGIONs (evaluated from the V-REGION first nucleotide to the 2nd-CYS codon)

 Score Identity
Z27508 IGHV3-73*01 1240 91,50% (269/294 nt)
AB019437 IGHV3-73*02 1231 91.16% (268/294 nt)
X92206 IGHV3-72*01 1024 83,33% (245/294 nt)
X92216 IGHV3-15*01 979 81,63% (240/294 nt)
M99406 IGHV3-15*07 979 81,63 % (240/294 nt)

Alignment with FR-IMGT and CDR-IMGT delimitations

 <--------------------------- FR1-IMGT ----------------------
AF184762 gaggtgcagctggtggagtctggggga...ggcttagtccagcctgggggatccctgaaa
Z27508 IGHV3-73*01 ---------------------------...-----g--------------g---------
AB019437 IGHV3-73*02 --------------------c------...-----g--------------g---------
X92206 IGHV3-72*01 ---------------------------...-----g-----------a--g-------g-
X92216 IGHV3-15*01 ---------------------------...-----g--aa----------g-----t-g-
M99406 IGHV3-15*07 ---------------------------...-----g--aa----------g-----t-g-

 ----------------->______________ CDR1-IMGT ___________<-----
Z27508 IGHV3-73*01 ctctcctgtgcagcctctgggttcaccctc............agtggctcaaatgtgcac

 104 105 106 107 108 109 110 111 111.1 111.2 111.3 111.4 112.5 112.4 112.3 112.2 112.1 112 113 114 115 116 117 118
 C V R V V Q R L V        P K Y H F D H W
 tgt gta cgt gtt gtg cag cgc ctg gta ... ... ... ... ... ... ... ccc aaa tat cac ttt gac cac tgg
 C A R D G S S Y A       R P Y W Y F D L W
 tgt gcg agg gat ggc agc tct tat gcc ... ... ... ... ... ... cgc ccc tac tgg tac ttc gat ctc tgg
 C A R A T T H            Y A F D V W
 tgt gcg aga gcg act acg cac ... ... ... ... ... ... ... ... ... ... ... tat gct ttt gat gtc tgg
 C A R V T I F G V V     I P R G N A F D I W
 tgt gcc aga gta acg att ttt gga gtg gtt ... ... ... ... att ccc cgg ggg aat gct ttt gat atc tgg
 C A R V G S D F W S G    Y S R H D A F D I W
 tgt gcg aga gtc ggg agc gat ttt tgg agt ggt ... ... ... tat tcc cga cat gat gct ttt gat atc tgg
 C A R H G N Y N A        G V D W F D P W
 tgt gcg aga cat ggt aac tat aat gcc ... ... ... ... ... ... ... ggc gtt gac tgg ttc gac ccc tgg
 C A R A A A G           T S L F D Y W
 tgt gcg aga gca gca gct ggt ... ... ... ... ... ... ... ... ... ... acc tcc ctc ttt gac tac tgg
 C A R H Y N S G          T Y P L D Y W
 tgt gcg aga cac tat aat tcg ggg ... ... ... ... ... ... ... ... ... act tat ccc ctc gac tac tgg
 C A R G L V K R V       S E Y W Y F D L W
 tgt gcg aga ggg ctg gta aag agg gtt ... ... ... ... ... ... tcg gaa tac tgg tac ttc gat ctc tgg
 C A R A G L G           S H W F D P W
 tgt gcg aga gcg ggt ttg ggt ... ... ... ... ... ... ... ... ... ... tcc cac tgg ttc gac ccc tgg
 C A R D R G G M         V R D A F D I W
 tgt gcg aga gac cgg ggc ggg atg ... ... ... ... ... ... ... ... gtt cgg gat gct ttt gat atc tgg
 C A R H H D L W F       G E F D P L D Y W
 tgt gcg aga cac cac gat tta tgg ttc ... ... ... ... ... ... ggg gag ttt gac ccc ctt gac tac tgg
 C A R D C P A P A K M Y Y Y G S G I C T F D Y W
 tgt gcg aga gat tgc ccc gct cct gcc aaa atg tat tac tat ggt tcg ggg ata tgt acg ttt gac tac tgg
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Closest reference gene and allele(s) from the IMGT domain directory

V gene and allele Species Domain Smith-Waterman Score V-REGION percentage of identity Ove

TRAV4*01 Homo sapiens 1 607 100.0 92
TRAV2*01 Mus musculus 1 460 75.0 92
TRAV26-1*02 Homo sapiens 1 369 59.3 91

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

          FR1-IMGT            CDR1-IMGT        FR2-IMGT      CDR2-IMGT  
           (1-26)              (27-38)         (39-55)        (56-65) 
        A             B           BC         C        C'        C'C"     
     (1-15)        (16-26)     (27-38)    (39-46)   (47-55)   (56-65)    (66-
 ——————————————> ——————————>              ———————> ————————>            —————
 1        10  15 16    23 26 27        38 3941  46 47     55 56      65 66
 |........|....| |......|..| |..........| |.|....| |.......| |........| |....
AE000658 LAKTTQ.PISMDSYE GQEVNITCSHN NIAT.....NDY ITWYQQFP SQGPRFIIQ GYK.....TK VTN..
TRAV4*01 LAKTTQ.PISMDSYE GQEVNITCSHN NIAT.....NDY ITWYQQFP SQGPRFIIQ GYK.....TK VTN..
(Homo sapiens)                                                                         
 |——————————————————————————————————————————————————V-REGION—————————————————
Alignment with the other(s) gene(s) and allele(s) from the IMGT domain directory

          FR1-IMGT            CDR1-IMGT        FR2-IMGT      CDR2-IMGT  
           (1-26)              (27-38)         (39-55)        (56-65) 
        A             B           BC         C        C'        C'C"     
     (1-15)        (16-26)     (27-38)    (39-46)   (47-55)   (56-65) 
 ——————————————> ——————————>              ———————> ————————>            —————
 1        10  15 16    23 26 27        38 3941  46 47     55 56      65 66 
 |........|....| |......|..| |..........| |.|....| |.......| |........| |....
AE000658 LAKTTQ.PISMDSYE GQEVNITCSHN NIAT.....NDY ITWYQQFP SQGPRFIIQ GYK.....TK VTN..
TRAV2*01 LAKTTQ.PPSMEAYE GQEVNVSCSHT NIAT.....SEY IYWYRQVP HQGPQFIIQ GYK.....DY VVN..


