
Analysis of antibody sequences:                                             IMGT/DomainGapAlign                                                                                IMGT/Collier-de-Perles                                 IMGT/3Dstructure-DB contact analysis

IMGT/mAb-DB                                                                                        IMGT/V-QUEST and IMGT/JunctionAnalysis                                                                              IMGT/HighV-QUEST

CDR-IMGT lengths
[8.10.12]

Make your own IMGT Collier de PerlesIMGT/DomainGapAlign displays your sequences with IMGT gaps and, for ‘V’, with delimitations of the FR-IMGT and CDR-IMGT, according to the IMGT 
unique numbering for V-DOMAIN [3], and for ‘C’, with delimitation of the strands and loops, according to the IMGT unique numbering for C-DOMAIN [4]. 
Clicking on the ‘IMGT Collier de Perles’ button gives access to the complete IMGT Collier de Perles with, for V-DOMAIN, the list of AA class changes, 
compared to the closest germline V and J genes and alleles.

CDR-IMGT lengths
[6.3.9]

CDR-IMGT lengths
[6.3.9]

Note that the use of the IMGT unique numbering would enable to reach 100% 
for the FR-IMGT identity. Positions to be checked for antibody humanization: 39 
(FR2-IMGT) as it interacts with CDR3-IMGT and anchor positions 55 and 66.

CDR-IMGT lengths
[8.10.12]

Antibody amino acid sequences are analysed per domain using the IMGT/DomainGapAlign tool. Several sequences of the same 
domain type (V or C) may be analysed simultaneously.

IMGT/DomainGapAlign QUERY
Paste your domain sequences in FASTA format. Select ‘V’ for sequences of the variable domains of the light and heavy chains.  
Select ‘C’ for sequences of the constant domains of the light and heavy chains. To delimit the domains (CH1, CH2, CH3) of the heavy 
chains, an easy way is to check with IMGT Alignments of alleles (in IMGT Repertoire). Select the number of alignments to display.

IMGT/DomainGapAlign RESULTS 
IMGT/DomainGapAlign identifies the closest germline V-REGION (for ‘V’) and the closest C-DOMAIN (for ‘C’). The IMGT gene and 
allele name of the closest sequence(s) from the IMGT reference directory is (are) provided with a percentage of identity.
For instance, the V-REGION of the alemtuzumab domains are identified as having 73 % and  86.32 % identity with the Homo sapiens 
IGHV4-59*01 and IGKV1-33*01, respectively. 
The constant domain of the light chain has 100% identity with Homo sapiens IGKC*01. The combined results of CH1 and CH3 of the 
heavy chain identifies the Homo sapiens IGHG1*01 (CH1: K120, CH3: D12, L14) (there is no amino acid difference with IGHG1*02). 
IGHG1*03 would have been characterized by CH1: R120, CH3: E12, M14.
IMGT nomenclature is based on the CLASSIFICATION axiom and concepts of IMGT-ONTOLOGY [1]. IMGT gene and allele names 
were approved by the HUGO Nomenclature Committee (HGNC) and  by the WHO-IUIS Nomenclature Committee [2]. They are used 
by Entrez Gene (NCBI), GeneCards, Vega (Wellcome Trust Sanger Institute), Ensembl (EBI)...

Gene and allele Species Domain Smith-Waterman Identity percentage Overlap
IGHV4-59*01 Homo sapiens 1 494 73.0 100
IGKV1-33*01 Homo sapiens 1 551 86.3 95

Humanized antibodies used in oncology [5]

FR-IMGT and antibody humanization
A standardized comparison of V domain sequences for antibody humanization 
includes the delimitation of the FR-IMGT and CDR-IMGT, the determination of the 
CDR-IMGT lengths (e.g. [8.8.13]), the percentage of identity between FR-IMGT 
[calculated on 91 amino acids for VH (FR1-, FR2-, FR3-, FR4-IMGT: 25, 17, 38, 
11) and 89 for V-KAPPA (FR1-, FR2-, FR3-, FR4-IMGT: 26, 17, 36, 10)] and the 
number of IMGT amino acid physicochemical class changes.

[7] Kaas et al. Nucl. Acids Res. 32: D208-210 (2004)
[8] Ehrenmann et al. Nucl. Acids Res. 38: D301-D307 (2010) 
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Using the IMGT/Collier-de-Perles tool, IMGT Colliers 
de Perles can be displayed:
• on one or two layers
• with the VH or VL coloring of the CDR-IMGT 
• with the IMGT amino acid physicochemical classes 

[6] for the FR-IMGT. This allows to evaluate the 
number of IMGT amino acid class changes.

alemtuzumab_VH
IGHV4-59*01
(Homo sapiens)

alemtuzumab_CL
IGKC*01
(Homo sapiens)

alemtuzumab_VL
IGKV1-33*01
(Homo sapiens)

 Gene and allele Species Domain Smith-Waterman Identity percentage Overlap
 IGHG1*01 or *02 Homo sapiens 1 634 100 98
 IGHG1*01 or *02 or *03 Homo sapiens 2 742 100 110
 IGHG1*01 or *02 Homo sapiens 3 738 100 107

 Gene and allele Species Domain Smith-Waterman Identity percentage Overlap
 IGKC*01  Homo sapiens 1 659 100.0 102

alemtuzumab_CH1
IGHG1*01
(Homo sapiens)

alemtuzumab_CH2
IGHG1*01
(Homo sapiens)

alemtuzumab_CH3
IGHG1*01
(Homo sapiens)

[1] Lefranc et al., In Silico Biology 5:45-60 (2005)
[2] Lefranc. WHO-IUIS report. Dev. Comp. Immunol. 32:461-463 (2008)

[3] Lefranc et al., Dev. Comp. Immunol. 27:55-77 (2003)
[4] Lefranc et al., Dev. Comp. Immunol. 29:185-203 (2005) [6] Pommié et al. J. Mol. Recognit. 17: 17-32 (2004)[5] Magdelaine-Neuzelin et al. Crit. Rev. Oncol. Hematol. 64: 210-225 (2007)
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Link to IMGT/2Dstructure-DB

Conjugated or radiolabelled mAbs in IMGT/mAb-DB

In November 2010, IMGT/mAb-DB contains: 17 INN radiolabelled and 
11 INN conjugated.

Monoclonal antibodies can be used:

conjugated with another molecule

radiolabelled with an isotope

Calicheamicin, a cytotoxic antitumor antibiotic
Ex:  gentuzumab ozogamicin , MYLOTARG ® 
Scientists believe Alexander the Great was killed by calicheamicin,  a dangerous compound produced by a 
bacteria (Micromonospora  echinospora) found in water. (Squires N. , Telegraph, 03 August 2010)

Exotoxin A from Pseudomonas aeruginosa 
Ex: oportuzumab monatox, PROXINIUM™ VICINIUM™

Monomethyl auristatin E (MMAE), a synthetic antineoplastic agent
Ex: glembatumumab vedotin

Bouganin, from Bougainvillea spectabilis Willd toxin
Ex: citatuzumab bogatox

Indium-111:  Half-Life 2.80 days, used in nuclear medicine to observe tumors and 
LCD manufacturing, 
Ex: capromab, PROSTASCINT®    

Iodine-131:  Half-Life 8 days, used in nuclear medicine to observe a thyroid gland 
and radiotherapy on cancers such as lymphoma, 
Ex: tositumomab, BEXXAR®

In November 2010, IMGT/mAb-DB contains 343 entries (175 -mab, 15 -cept), 
213 have an INN and, among them, 81 have sequences in 
IMGT/2Dstructure-DB and 14 have 3D structures in IMGT/3Dstructure-DB. By 
providing links to IMGT/2Dstructure-DB and IMGT/3Dstructure-DB for entries 
available in these databases, IMGT/mAb-DB facilitates comparative studies of 
antibodies and FPIA, and of their constitutive chains, even if 3D structures are 
not yet available. 

IMGT/mAb-DB: Relations with other IMGT® databases

A query on a name allows to retrieve the International 
Nonproprietary Name (INN) and INN lists numbers as 
provided  by the World Health Organization (WHO)/INN 
Programme,  the Common name from literature, the 
Proprietary name if the antibody or fusion protein for 
immune application (FPIA) is a registered trademark 
(symbol®).

IMGT/mAb-DB also provides information on company, 
clinical indication (more than 200 in the database), 
developement status, organization that approved the drug 
such as Food and Drugs Administration (FDA) or European 
Medicines Agency (EMA), application (diagnostic or 
therapeutic) and clinical domain. 

For each entry, IMGT/mAb-DB provides the origin species 
(human, rat, murine, humanized or chimeric), the isotype and 
format,  links  to IMGT/2Dstructure-DB (amino acid 
sequences and IMGT Colliers de Perles),  links  to 
IMGT/3Dstructure-DB (3D structures), specificity (target), 
origin clone species and origin clone name.

mAbs and FPIA approved for therapeutic and diagnostic use (in 2010)

In November 2010, IMGT/mAb-DB contains 30 monoclonal antibodies and FPIA 
on the market: 29 of them (25 mAb and 4 FPIA) are for therapeutic use and 1 
(shown with *) is for diagnostic use.

adalimumab panitumumab golimumab canakinumab ustekinumab
(2002) (2006) (2009) (2009) (2009)

HUMIRA® / VECTIBIX™ SIMPONI™ ILARIS® STELARA™
TRUDEXA®

5 Human 
mAbs

abciximab rituximab basiliximab infliximab cetuximab
(1994) (1997) (1998) (1998) (2004)

REOPRO® MABTHERA® / SIMULECT® REMICADE® ERBITUX®
RITUXAN®

5 Chimeric 
mAbs

daclizumab palivizumab trastuzumab alemtuzumab omalizumab ranibizumab eculizumab natalizumab bevacizumab certolizumab pegol nimotuzumab
(1997) (1998) (1998) (2001) (2003) (2006) (2007) (2008) (2008) (2008) (2008)

ZENAPAX® SYNAGIS® HERCEPTIN® CAMPATH® / XOLAIR® LUCENTIS® SOLIRIS™ TYSABRI® AVASTIN® CIMZIA® THERACIM®
MABCAMPATH®

11 Humanized 
mAbs

etanercept alefacept abatacept rilonacept
(1998) (2003) (2005) (2008)

ENBREL® AMEVIVE® ORENCIA® ARCALYST™
 4 FPIA

muromonab-CD3 edrecolomab ibritumomab tiuxetan tositumomab capromab
(1992) (1995) (2002) (2003) (1996)

ORTHOCLONE OKT3® PANOREX® ZEVALIN® BEXXAR® PROSTASCINT®

 5 Murine 
mAbs *

The IMGT® database for therapeutic monoclonal antibodies
IMGT/mAb-DB is the monoclonal antibodies 
database of IMGT®, the international 
ImMunoGeneTics information system® 
(http://www.imgt.org) that is  the global reference in 
immunogenetics and immunoinformatics. 
IMGT/mAb-DB provides a unique expertised 
resource on immunoglobulins (IG) or monoclonal 
antibodies (mAb) with clinical indications, and on 
fusion proteins for immune applications (FPIA). 
IMGT/mAb-DB is a relational database using the 
open source MySQL (http://www.mysql.com) 
management system database. 
Since 2008, amino acid sequences of mAb (suffix 
-mab) and of FPIA (suffix -cept) from the World 
Health Organization (WHO)/International 
Nonproprietary Name (INN) Programme have been 
entered in IMGT®.  
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Synthesis view results
1. Result summary

The Synthesis view allows to have an overview of the V genes and alleles identified in a 
query, with the number of sequences (between parentheses) for each V gene and allele. For 
example, 4 user sequences express IGHV1-58*01. Clicking on the gene and allele name 
provides the alignment of user sequences derived from that gene and allele.

Several displays are available:

• Alignment for V-GENE 

• V-REGION alignment according to the IMGT unique numbering

• V-REGION translation 

• V-REGION protein display

• V-REGION protein display (with color)

• V-REGION protein display (mutations displayed)

Other results include:

• V-REGION most frequently occurring AA

• Results of IMGT/JunctionAnalysis

1

2

gene name(number of sequences)

The nucleotide sequences are analysed with IMGT/V-QUEST and IMGT/JunctionAnalysis:
• IMGT/V-QUEST identifies the sequences with the closest gene and allele in the IMGT reference directory, displays the 

nucleotide and protein alignments according to the IMGT unique numbering and provides an extensive analysis of the 
mutations (analysis of sequences by batch of 50, synthesis view, advanced parameters) [12].

• IMGT/JunctionAnalysis analyses accurately the junctions of antibody rearranged sequences (IGHD genes and alleles, N- and 
P-REGION, “gc” content, amino acid physicochemical properties, pI) [13].

[12] Brochet et al. Nucl. Acids Res. 36: W503-508 (2008)
[13] Yousfi Monod et al. Bioinformatics 20: i379-i385 (2004)

V-REGION most frequently occurring AA per position and per FR-IMGT and CDR-IMGT
Shows a set of tables, for each FR-IMGT and CDR-IMGT, indicating the most frequently occurring AA per position, its occurrence number and its 
frequency.

Results of IMGT/JunctionAnalysis
Shows the results of IMGT/JunctionAnalysis for the user sequences, per chain type. Amino acids of the JUNCTIONs are colored according to the IMGT AA physicochemical classes [5].

Analysis of the JUNCTIONs

Translation of the JUNCTIONs

Input  V name 3'V-REGION N1 P D-REGION N2 P 5'J-REGION J name D name Vmut Dmut Jmut Ngc
user_seq_80 IGHV1-58*01 tgtgcggcaga ttctggat  .tattactatggttcggggag.......... agccct  .....tactactactacggtatggacgtctgg IGHJ6*02 IGHD3-10*01 0 0 0 7/14
user_seq_42 IGHV1-58*01 tgtgcggc... ggg  ggaatatcaagaact.. gtatggccactatac  ...................tatggacgtctgg IGHJ6*02 IGHD1-7*01 0 4 0 10/18
user_seq_33 IGHV1-58*01 tgtgcggca.. cccccat  ....tagtgggagctactac gatcgg  ..........ctactgg IGHJ4*02 IGHD1-26*01 0 0 0 9/13
user_seq_22 IGHV1-58*01 tgtgcggc... gg  ggtacgattggaa.... ggtgt  attactactactactactacatggacgtctgg IGHJ6*03 IGHD1-1*01 0 2 0 5/7

1

2

IMGT/V-QUEST QUERY

[14] Lefranc, M.-P. et al., Nucleic Acids Res. 37: 1006-1012 (2009)
[15] Giudicelli, V. and Lefranc, M.-P., Bioinformatics 15: 1047-1054 (1999)
[16] Duroux, P. et al., Biochimie 90: 570-583 (2008) 

High-Throughput analysis of NGS  rearranged nucleotide sequences of IG and TR
Analysis Submission

• Provide a title for the analysis.
• Select the species and the 

receptor type of the 
sequences to analyse. 

• Upload the text file containing 
the FASTA sequences. 

Analysis History

FASTA

Local Web 
Server

Local Analysis Queue

Syntax control

Web Service 
(User Triggered)

Background Routines
(Scheduled)

Computational Resources 
(IGH,CINES)

Selection of analyses from 
the local queue to be 
dispatched based on 
availability of computational 
resources

Dispatch of each selected 
analysis to the proper 
computational resource

Resource 1

Resource 2

Resource N

analysis by standalone 
version of IMGT/V-QUEST

Preparation of the results 
of completed analyses

Transfer of the results to the 
local server and notification of 
concerned user by e-mail

1 2 3

IMGT/HighV-QUEST manages analyses in three layers:

Sequence analysis happens on the resources layer.

All tasks concerning the launching of the analysis and the 
preparation  of the results are performed by background routines.

The web service layer manages interactions with users (analysis 
submission and history, results download..).

1

3
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Analysis Management

Analysis title: (50 characters or less)

Species:             

Receptor type or locus: 

Sequences are from a single individual: 

Give the path access to a local file containing your sequences in FASTA format

Selection for results

A. Detailed View Nb of nucleotides per line in alignments:  

1.  Alignment for V-GENE
2.  Alignment for D-GENE
3.  Alignment for J-GENE
4. Results of IMGT/JunctionAnalysis

      with full list of eligible D-GENEs
      without list of eligible D-GENEs

   5.  Sequence of the JUNCTION (nt and AA)   
   6.  V-REGION alignment
   7.  V-REGION translation
   8.  V-REGION protein display
   9.  V-REGION mutation and AA change table

10.  V-REGION mutation and AA change statistics
11.  V-REGION mutation hot spots
12.  Sequences of V-, V-J- or V-D-J- REGION 

(nt and AA) with gaps in FASTA
13.  Annotation by IMGT/Automat

Check all   |    None   |    Default

B. Files in CSV

   1.  Summary
   2.  IMGT-gapped-nt-sequences
   3.  nt-sequences
   4.  IMGT-gapped-AA-sequences
   5.  AA-sequences
   6.  Junction

     7.  V-REGION-mutation-table
     8.  V-REGION-nt-mutation-statistics
     9.  V-REGION-AA-mutation-statistics
   10.  V-REGION-mutation-hot-spots
   11.  Parameters

Check all   |    None Default

Advanced parameters

Selection of IMGT reference directory set  With all alleles  With allele *01 only

Search for insertions and deletions NoseY 

Parameters for IMGT/JunctionAnalysis Nb of accepted D-GENE in IGH JUNCTION Nb of accepted mutations:  in 3'V-REGION
 in D-REGION
 in 5'J-REGION

Parameters for "Detailed view"
Nb of nucleotides to exclude in 5' of the V-REGION for the
evaluation of the nb of mutations (in results 9 and 10)

Nb of nucleotides to add (or exclude) in 3' of the 
V-REGION for the evaluation of the alignment score (in results 1)

Not indicated

default default

default

default

F+ORF+in-frame P

60

   |    

Browse...

Start

Similar to IMGT/V-QUEST

IMGT/HighV-QUEST, the high-throughput version of IMGT/V-QUEST can be used for:
• the analysis of repertoire of IG antibody sites and TR recognition sites in normal and pathological 

situations,
• the identification and characterization of new alleles,
• the qualitative and quantitative analysis of mutations
• the evaluation of the frequency of the variable (V), diversity (D) and joining (J) genes and alleles 

expressed in the input sequences,
• the analysis (lengths, sequences) of the third complementarity determining region or CDR3-IMGT 

(which corresponds to the most diverse loop of IG and TR amino acid chains in contact with the 
antigen).

This work was granted access to the HPC resources of CINES under the allocation 2010-03602 made 
by GENCI (Grand Equipement National de Calcul Intensif).

Analysis Outputs

Date: Tue Jul 27 16:07:44 CEST 2010
IMGT/V-QUEST programme version: 3.2.15
IMGT/V-QUEST reference sequence release: 201027-3
Species: Homo sapiens
IMGT/V-QUEST reference directory set:  F+ORF+in-frame P
Search for insertions and deletions:  yes
Nb of nucleotides to add (or exclude) in 3' of the V-REGION for the evaluation of the alignment score: 0
Nb of nucleotides to exclude in 5' of the V-REGION for the evaluation of the nb of mutations: 0
Number of sequences 50

11_Parameters

Sequence number Sequence ID Functionality V-GENE and allele (a/t)a t(a/t) (a/g)g(c/t)(a/t) (a/t)(a/g)c(c/t)
31 L26531 productive IGHV5-51*01 aa,37-38(FR1)|aa,39-40(FR1)|aa,58-59(FR1)|ta,69-70(FR1)|ta,82-83(CDR1)|ta,109-110(CDR1)|aa,142-143(FR2)|ta,169-170(CDR2)|ta,192-193(CDR2)|ta,199-200(FR3)|aa,215-216(FR3)|aa,244-245(FR3)|ta,262-263(FR3)|aa,283-284(FR3)|ta,304-305(FR3)|ta,307-308(FR3)|ta,69-70(FR1)|tt,75-76(FR1)|ta,82-83(CDR1)|tt,88-89(CDR1)|ta,109-110(CDR1)|ta,169-170(CDR2)|ta,192-193(CDR2)|ta,199-200(FR3)|tt,211-212(FR3)|ta,262-263(FR3)|ta,304-305(FR3)|tt,306-307(FR3)|agct,8-11(FR1)|agca,24-27(FR1)|ggtt,73-76(FR1)|agct,85-88(CDR1)|agct,106-109(CDR1)|ggct,118-121(FR2)|agca,253-256(FR3)|agca,274-277(FR3)|agct,8-11(FR1)|agcc,41-44(FR1)|agct,85-88(CDR1)|agct,106-109(CDR1)|tgcc,134-137(FR2)|tacc,192-195(CDR2)|agcc,202-205(FR3)|agcc,237-240(FR3)|tacc,262-265(FR3)|agcc,277-280(FR3)|tact,307-310(FR3)|
32 L21957 productive IGHV6-1*01 ta,5-6(FR1)|aa,40-41(FR1)|aa,103-104(CDR1)|aa,118-119(FR2)|aa,162-163(FR2)|ta,169-170(CDR2)|ta,172-173(CDR2)|aa,184-185(CDR2)|ta,190-191(CDR2)|ta,192-193(CDR2)|ta,199-200(FR3)|ta,206-207(FR3)|aa,214-215(FR3)|aa,225-226(FR3)|ta,227-228(FR3)|aa,235-236(FR3)|aa,250-251(FR3)|aa,253-254(FR3)|aa,274-275(FR3)|ta,304-305(FR3)|ta,307-308(FR3)|aa,315-316(CDR3)|ta,5-6(FR1)|tt,114-115(CDR1)|tt,149-150(FR2)|ta,169-170(CDR2)|ta,172-173(CDR2)|ta,190-191(CDR2)|ta,192-193(CDR2)|tt,198-199(FR3)|ta,206-207(FR3)|ta,227-228(FR3)|tt,259-260(FR3)|ta,304-305(FR3)|tt,306-307(FR3)|ggta,3-6(FR1)|agct,8-11(FR1)|agca,14-17(FR1)|agca,100-103(CDR1)|ggca,128-131(FR2)|ggct,155-158(FR2)|ggta,188-191(CDR2)|agta,204-207(FR3)|agtt,257-260(FR3)|agct,269-272(FR3)|ggct,297-300(FR3)|agct,8-11(FR1)|agcc,41-44(FR1)|tgcc,69-72(FR1)|tgct,108-111(CDR1)|aact,118-121(FR2)|tact,169-172(CDR2)|aacc,228-231(FR3)|aacc,235-238(FR3)|aacc,253-256(FR3)|agct,269-272(FR3)|aact,274-277(FR3)|tact,307-310(FR3)|
33 X94075 productive IGHV5-a*03 aa,2-3(FR1)|aa,37-38(FR1)|aa,39-40(FR1)|ta,69-70(FR1)|ta,82-83(CDR1)|ta,109-110(CDR1)|aa,142-143(FR2)|ta,174-175(CDR2)|ta,190-191(CDR2)|ta,192-193(CDR2)|aa,196-197(FR3)|ta,199-200(FR3)|aa,215-216(FR3)|aa,244-245(FR3)|ta,262-263(FR3)|aa,283-284(FR3)|ta,304-305(FR3)|ta,307-308(FR3)|ta,69-70(FR1)|tt,75-76(FR1)|ta,82-83(CDR1)|tt,88-89(CDR1)|ta,109-110(CDR1)|tt,167-168(CDR2)|ta,174-175(CDR2)|tt,189-190(CDR2)|ta,192-193(CDR2)|ta,199-200(FR3)|tt,211-212(FR3)|ta,262-263(FR3)|ta,304-305(FR3)|tt,306-307(FR3)|agct,8-11(FR1)|agca,24-27(FR1)|ggtt,73-76(FR1)|agct,85-88(CDR1)|agct,106-109(CDR1)|agct,118-121(FR2)|agct,237-240(FR3)|agca,253-256(FR3)|agca,274-277(FR3)|agct,8-11(FR1)|agcc,41-44(FR1)|agct,85-88(CDR1)|agct,106-109(CDR1)|agct,118-121(FR2)|tgcc,134-137(FR2)|tacc,192-195(CDR2)|aact,196-199(FR3)|agcc,202-205(FR3)|agct,237-240(FR3)|tgcc,258-261(FR3)|tacc,262-265(FR3)|agcc,277-280(FR3)|tact,307-310(FR3)|
34 Z80499 productive IGHV3-23*01, or IGHV3-23*04ta,38-39(FR1)|ta,109-110(CDR1)|aa,142-143(FR2)|ta,165-166(FR2-CDR2)|ta,168-169(CDR2)|ta,174-175(CDR2)|ta,189-190(CDR2)|ta,196-197(FR3)|ta,199-200(FR3)|aa,214-215(FR3)|aa,244-245(FR3)|aa,250-251(FR3)|aa,253-254(FR3)|ta,262-263(FR3)|aa,269-270(FR3)|aa,274-275(FR3)|ta,302-303(FR3)|ta,304-305(FR3)|ta,307-308(FR3)|aa,316-317(CDR3)|tt,13-14(FR1)|tt,34-35(FR1)|ta,38-39(FR1)|tt,82-83(CDR1)|tt,88-89(CDR1)|ta,109-110(CDR1)|ta,165-166(FR2-CDR2)|tt,167-168(CDR2)|ta,174-175(CDR2)|ta,189-190(CDR2)|ta,196-197(FR3)|ta,199-200(FR3)|tt,226-227(FR3)|tt,246-247(FR3)|ta,262-263(FR3)|ta,302-303(FR3)|ta,304-305(FR3)|tt,306-307(FR3)|agct,8-11(FR1)|ggct,31-34(FR1)|ggta,36-39(FR1)|agca,103-106(CDR1)|agct,118-121(FR2)|ggct,132-135(FR2)|ggct,146-149(FR2)|agct,162-165(FR2)|ggta,172-175(CDR2)|ggta,187-190(CDR2)|ggtt,224-227(FR3)|agct,8-11(FR1)|agcc,41-44(FR1)|agcc,72-75(FR1)|agct,106-109(CDR1)|tgcc,111-114(CDR1)|agct,118-121(FR2)|agct,162-165(FR2)|tact,196-199(FR3)|agcc,277-280(FR3)|agcc,285-288(FR3)|tact,307-310(FR3)|
35 AF013615 unknown IGHV6-1*01 ta,5-6(FR1)|aa,40-41(FR1)|aa,103-104(CDR1)|aa,118-119(FR2)|aa,162-163(FR2)|ta,169-170(CDR2)|ta,172-173(CDR2)|aa,184-185(CDR2)|ta,190-191(CDR2)|ta,192-193(CDR2)|ta,199-200(FR3)|ta,206-207(FR3)|aa,214-215(FR3)|aa,225-226(FR3)|ta,227-228(FR3)|aa,235-236(FR3)|aa,250-251(FR3)|aa,253-254(FR3)|aa,274-275(FR3)|ta,304-305(FR3)|ta,307-308(FR3)|aa,315-316(CDR3)|ta,5-6(FR1)|tt,114-115(CDR1)|tt,149-150(FR2)|ta,169-170(CDR2)|ta,172-173(CDR2)|ta,190-191(CDR2)|ta,192-193(CDR2)|tt,198-199(FR3)|ta,206-207(FR3)|ta,227-228(FR3)|tt,259-260(FR3)|ta,304-305(FR3)|tt,306-307(FR3)|ggta,3-6(FR1)|agct,8-11(FR1)|agca,14-17(FR1)|agca,100-103(CDR1)|ggca,128-131(FR2)|ggct,155-158(FR2)|ggta,188-191(CDR2)|agta,204-207(FR3)|agtt,257-260(FR3)|agct,269-272(FR3)|ggct,297-300(FR3)|agct,8-11(FR1)|agcc,41-44(FR1)|tgcc,69-72(FR1)|tgct,108-111(CDR1)|aact,118-121(FR2)|tact,169-172(CDR2)|aacc,228-231(FR3)|aacc,235-238(FR3)|aacc,253-256(FR3)|agct,269-272(FR3)|aact,274-277(FR3)|tact,307-310(FR3)|
36 AF013616 productive IGHV4-31*03, or IGHV4-31*04aa,40-41(FR1)|ta,109-110(CDR1)|ta,112-113(CDR1)|aa,142-143(FR2)|ta,163-164(FR2)|ta,169-170(CDR2)|ta,172-173(CDR2)|ta,196-197(FR3)|ta,199-200(FR3)|aa,202-203(FR3)|aa,214-215(FR3)|ta,228-229(FR3)|ta,233-234(FR3)|ta,239-240(FR3)|ta,249-250(FR3)|aa,253-254(FR3)|aa,268-269(FR3)|ta,304-305(FR3)|ta,307-308(FR3)|tt,45-46(FR1)|tt,108-109(CDR1)|ta,112-113(CDR1)|tt,158-159(FR2)|ta,163-164(FR2)|ta,169-170(CDR2)|tt,171-172(CDR2)|ta,196-197(FR3)|ta,199-200(FR3)|tt,227-228(FR3)|ta,233-234(FR3)|ta,239-240(FR3)|ta,249-250(FR3)|tt,259-260(FR3)|ta,304-305(FR3)|tt,306-307(FR3)|agct,8-11(FR1)|ggct,82-85(CDR1)|ggtt,106-109(CDR1)|agct,118-121(FR2)|agca,131-134(FR2)|ggta,161-164(FR2)|agca,190-193(CDR2)|agtt,225-228(FR3)|agta,237-240(FR3)|agtt,257-260(FR3)|agct,269-272(FR3)|agct,274-277(FR3)|agct,8-11(FR1)|agcc,41-44(FR1)|tact,109-112(CDR1)|agct,118-121(FR2)|tact,196-199(FR3)|aacc,202-205(FR3)|tacc,228-231(FR3)|aacc,253-256(FR3)|agct,269-272(FR3)|agct,274-277(FR3)|tgcc,285-288(FR3)|tact,307-310(FR3)|
37 AF013619 productive IGHV4-39*01 aa,40-41(FR1)|ta,102-103(CDR1)|ta,105-106(CDR1)|ta,109-110(CDR1)|ta,112-113(CDR1)|aa,142-143(FR2)|ta,165-166(FR2-CDR2)|ta,169-170(CDR2)|ta,172-173(CDR2)|ta,174-175(CDR2)|ta,196-197(FR3)|ta,199-200(FR3)|aa,202-203(FR3)|aa,214-215(FR3)|ta,233-234(FR3)|ta,239-240(FR3)|aa,250-251(FR3)|aa,253-254(FR3)|aa,268-269(FR3)|ta,304-305(FR3)|ta,307-308(FR3)|tt,45-46(FR1)|ta,102-103(CDR1)|ta,105-106(CDR1)|tt,108-109(CDR1)|ta,112-113(CDR1)|tt,158-159(FR2)|ta,165-166(FR2-CDR2)|ta,169-170(CDR2)|tt,171-172(CDR2)|ta,174-175(CDR2)|ta,196-197(FR3)|ta,199-200(FR3)|ta,233-234(FR3)|ta,239-240(FR3)|tt,259-260(FR3)|ta,304-305(FR3)|tt,306-307(FR3)|agct,2-5(FR1)|agct,8-11(FR1)|ggct,82-85(CDR1)|agta,100-103(CDR1)|agtt,106-109(CDR1)|ggct,118-121(FR2)|ggct,146-149(FR2)|agta,163-166(FR2-CDR2)|agca,190-193(CDR2)|agtt,257-260(FR3)|agct,269-272(FR3)|agct,274-277(FR3)|ggct,297-300(FR3)|agct,2-5(FR1)|agct,8-11(FR1)|agcc,41-44(FR1)|tact,109-112(CDR1)|agcc,131-134(FR2)|tact,196-199(FR3)|aacc,202-205(FR3)|aacc,253-256(FR3)|agct,269-272(FR3)|agct,274-277(FR3)|tact,307-310(FR3)|
38 M67502 productive IGHV1-46*01, or IGHV1-46*02 or IGHV1-46*03aa,37-38(FR1)|aa,40-41(FR1)|aa,58-59(FR1)|aa,70-71(FR1)|ta,82-83(CDR1)|ta,109-110(CDR1)|ta,112-113(CDR1)|ta,114-115(CDR1)|aa,143-144(FR2)|aa,162-163(FR2)|ta,164-165(FR2)|aa,169-170(CDR2)|ta,174-175(CDR2)|ta,189-190(CDR2)|aa,195-196(CDR2)|ta,199-200(FR3)|aa,208-209(FR3)|ta,262-263(FR3)|ta,304-305(FR3)|ta,307-308(FR3)|tt,62-63(FR1)|ta,82-83(CDR1)|tt,88-89(CDR1)|ta,109-110(CDR1)|ta,112-113(CDR1)|ta,114-115(CDR1)|tt,149-150(FR2)|ta,164-165(FR2)|ta,174-175(CDR2)|ta,189-190(CDR2)|ta,199-200(FR3)|tt,211-212(FR3)|ta,262-263(FR3)|ta,304-305(FR3)|tt,306-307(FR3)|agct,8-11(FR1)|ggct,24-27(FR1)|ggtt,60-63(FR1)|ggca,72-75(FR1)|agct,106-109(CDR1)|ggct,146-149(FR2)|ggta,187-190(CDR2)|agct,196-199(FR3)|agtt,209-212(FR3)|ggca,220-223(FR3)|agca,253-256(FR3)|agct,269-272(FR3)|agca,274-277(FR3)|agct,8-11(FR1)|agcc,41-44(FR1)|agct,106-109(CDR1)|aacc,169-172(CDR2)|agct,196-199(FR3)|agct,269-272(FR3)|agcc,277-280(FR3)|tact,307-310(FR3)|

10_V-REGION-mutation-hotspots

Sequence number Sequence ID Functionality V-GENE and allele V-REGION Nb of positions including IMGT gaps (AA) V-REGION Nb of AA V-REGION Nb of identical AA V-REGION Nb of AA changes V-REGION +++ V-REGION ++- V-REGION +-+
31 L26531 productive IGHV5-51*01 105 (106) 97 (98) 82 15 (16) 0 0 4
32 L21957 productive IGHV6-1*01 106 101 98 3 0 1 2
33 X94075 productive IGHV5-a*03 106 98 90 8 0 0 0
34 Z80499 productive IGHV3-23*01, or IGHV3-23*04 106 98 80 8 1 1 1
35 AF013615 unknown IGHV6-1*01 106 101 99 2 1 1 0
36 AF013616 productive IGHV4-31*03, or IGHV4-31*04 106 99 81 18 1 2 4
37 AF013619 productive IGHV4-39*01 106 99 88 11 1 1 3
38 M67502 productive IGHV1-46*01, or IGHV1-46*02 or IGHV1-46*03 106 98 80 17 1 0 7

9_V-REGION-AA-change-statistics

Sequence number Sequence ID Functionality V-GENE and allele V-REGION Nb of positions including IMGT gaps (nt) V-REGION Nb of nucleotides V-REGION Nb of identical nucleotides V-REGION Nb of mutations V-REGION Nb of silent mutations
31 L26531 productive IGHV5-51*01 316 (320) 292 (296) 266 (267) 26 (29) 5 (6)
32 L21957 productive IGHV6-1*01 319 (320) 304 (305) 300 4 (5) 1 (2)
33 X94075 productive IGHV5-a*03 318 294 280 14 5
34 Z80499 productive IGHV3-23*01, or IGHV3-23*04 320 296 284 12 3
35 AF013615 unknown IGHV6-1*01 320 305 301 4 1
36 AF013616 productive IGHV4-31*03, or IGHV4-31*04318 (320) 297 (299) 273 24 (26) 3 (5)
37 AF013619 productive IGHV4-39*01 320 299 284 15 4
38 M67502 productive IGHV1-46*01, or IGHV1-46*02 or IGHV1-46*03319 (320) 295 (296) 267 28 (29) 8 (9)

8_V-REGION-nt-mutation-statistics

Sequence number Sequence ID Functionality V-GENE and allele V-REGION FR1-IMGT CDR1-IMGT FR2-IMGT CDR2-IMGT FR3-IMGT CDR3-IMGT
31 L26531 productive IGHV5-51*01 c7>a,Q3>K(+ - -)|c10>g,L4>V(+ - +)|a58>c,K20>H(- - +)|g60>c,K20>H(- - +)|a70>c,K24>Q(+ - -)|g73>a,G25>I(- - -)|g74>t,G25>I(- - -)|t82>g,Y28>D(- - -)|a85>g,S29>D(- - -)|g86>a,S29>D(- - -)|g107>c,S36>T(+ - +)|c108>t,S36>T(+ - +)|t109>c,Y37>L(- - -)|a110>t,Y37>L(- - -)|c147>g|a170>g,Y57>W(- + -)|t171>g,Y57>W(- + -)|g197>c,R66>T(- - -)|c204>t|g225>c,Q75>H(- + -)|a229>t,T77>S(+ - +)|c234>t|t251>c,I84>T(- - -)|c255>t|g267>t|a295>t,T99>S(+ - +)|c7>a,Q3>K(+ - -)|c10>g,L4>V(+ - +)|a58>c,K20>H(- - +)|g60>c,K20>H(- - +)|a70>c,K24>Q(+ - -)|g73>a,G25>I(- - -)|g74>t,G25>I(- - -)|t82>g,Y28>D(- - -)|a85>g,S29>D(- - -)|g86>a,S29>D(- - -)|g107>c,S36>T(+ - +)|c108>t,S36>T(+ - +)|t109>c,Y37>L(- - -)|a110>t,Y37>L(- - -)|c147>g| a170>g,Y57>W(- + -)|t171>g,Y57>W(- + -)|g197>c,R66>T(- - -)|c204>t|g225>c,Q75>H(- + -)|a229>t,T77>S(+ - +)|c234>t|t251>c,I84>T(- - -)|c255>t|g267>t|a295>t,T99>S(+ - +)|g317>c,R106>T(- - -)|a318>c,R106>T(- - -)|c319>a|
32 L21957 productive IGHV6-1*01 a106>g,S36>G(+ + -)|c110>t,A37>V(+ - +)|a124>g,I42>V(+ - +)|g291>a|a106>g,S36>G(+ + -)|c110>t,A37>V(+ - +)|a124>g,I42>V(+ - +)| g291>a| a320>g|
33 X94075 productive IGHV5-a*03 a3>g|c45>t|g74>c,G25>A(- + -)|g86>t,S29>I(- - -)|g119>a,S40>N(- - -)|c194>a,T65>N(- + -)|g203>a,S68>N(- - -)|t240>c|c255>a,S85>R(- - -)|a256>g,T86>A(- - -)|t258>c,T86>A(- - -)|c264>t|a283>g,K95>E(+ - -)|g291>a|a3>g|c45>t|g74>c,G25>A(- + -)|g86>t,S29>I(- - -)| g119>a,S40>N(- - -)| c194>a,T65>N(- + -)| g203>a,S68>N(- - -)|t240>c|c255>a,S85>R(- - -)|a256>g,T86>A(- - -)|t258>c,T86>A(- - -)|c264>t|a283>g,K95>E(+ - -)|g291>a|
34 Z80499 productive IGHV3-23*01, or IGHV3-23*04c87>t|g119>a,S40>N(- - -)|c164>t,A55>V(+ - +)|a175>g,S59>G(+ + -)|g187>t,G63>Y(+ - -)|g188>a,G63>Y(+ - -)|t196>a,Y66>N(- - -)|t226>c,F76>L(+ - -)|a250>c,K84>Q(+ - -)|g261>a|c279>t|a317>g,K106>R(+ + +)|c87>t| g119>a,S40>N(- - -)|c164>t,A55>V(+ - +)|a175>g,S59>G(+ + -)|g187>t,G63>Y(+ - -)|g188>a,G63>Y(+ - -)|t196>a,Y66>N(- - -)|t226>c,F76>L(+ - -)|a250>c,K84>Q(+ - -)|g261>a|c279>t|a317>g,K106>R(+ + +)|
35 AF013615 unknown IGHV6-1*01 a215>g,K72>R(+ + +)|g273>t|a274>g,N92>D(+ + -)|c276>t,N92>D(+ + -)| a215>g,K72>R(+ + +)|g273>t|a274>g,N92>D(+ + -)|c276>t,N92>D(+ + -)|
36 AF013616 productive IGHV4-31*03, or IGHV4-31*04a2>g,Q1>R(+ - -)|a8>c,Q3>P(- - -)|t45>c|g83>a,G28>D(- - -)|a88>t,I30>F(+ - -)|a113>t,Y38>F(- + -)|a124>c,I42>L(+ + +)|a134>t,H45>L(- - -)|t163>c,Y55>H(+ - -)|t169>g,Y57>D(- - -)|a190>g,S64>G(+ + -)|t196>g,Y66>D(- - -)|g226>c,V76>L(+ - +)|a234>g,I78>M(+ + -)|t235>a,S79>T(+ - +)|a237>g,S79>T(+ - +)|g238>a,V80>I(+ - +)|a240>t,V80>I(+ - +)|g246>c|a257>t,Q86>L(- - -)|a274>g,S92>A(- + -)|g275>c,S92>A(- + -)|g280>c,V94>L(+ - +)|t306>c|a2>g,Q1>R(+ - -)|a8>c,Q3>P(- - -)|t45>c|g83>a,G28>D(- - -)|a88>t,I30>F(+ - -)|a113>t,Y38>F(- + -)|a124>c,I42>L(+ + +)|a134>t,H45>L(- - -)|t163>c,Y55>H(+ - -)|t169>g,Y57>D(- - -)|a190>g,S64>G(+ + -)|t196>g,Y66>D(- - -)|g226>c,V76>L(+ - +)|a234>g,I78>M(+ + -)|t235>a,S79>T(+ - +)|a237>g,S79>T(+ - +)|g238>a,V80>I(+ - +)|a240>t,V80>I(+ - +)|g246>c|a257>t,Q86>L(- - -)|a274>g,S92>A(- + -)|g275>c,S92>A(- + -)|g280>c,V94>L(+ - +)|t306>c|g319>t|a320>c|
37 AF013619 productive IGHV4-39*01 c13>a,Q5>K(+ - -)|g31>a,G11>R(- - -)|c43>g,P15>A(- - -)|t74>c,V25>A(+ - +)|c87>a|c93>t|a124>g,I42>V(+ - +)|a166>g,I56>V(+ - +)|a175>g,S59>G(+ + -)|a193>g,T65>A(- - -)|c249>g|a269>g,K90>R(+ + +)|c271>t|g275>a,S92>N(- - -)|a305>t,Y102>F(- + -)|c13>a,Q5>K(+ - -)|g31>a,G11>R(- - -)|c43>g,P15>A(- - -)|t74>c,V25>A(+ - +)|c87>a|c93>t| a124>g,I42>V(+ - +)| a166>g,I56>V(+ - +)|a175>g,S59>G(+ + -)|a193>g,T65>A(- - -)|c249>g|a269>g,K90>R(+ + +)|c271>t|g275>a,S92>N(- - -)|a305>t,Y102>F(- + -)|
38 M67502 productive IGHV1-46*01, or IGHV1-46*02 or IGHV1-46*03g13>c,V5>L(+ - +)|a38>g,K13>R(+ + +)|g60>a|g61>a,V21>I(+ - +)|g73>c,A25>P(- - -)|a81>c|a83>t,Y28>F(- + -)|a85>t,T29>S(+ - +)|c104>t,T35>I(- - -)|g107>c,S36>T(+ - +)|a115>t,M39>F(+ - -)|g117>t,M39>F(+ - -)|t138>c|a144>g|a163>g,I55>V(+ - +)|t189>c|g197>c,S66>T(+ - +)|g202>t,A68>S(- + -)|a229>g,T77>A(- - -)|a256>g,T86>A(- - -)|c261>g|c271>t|a290>t,E97>V(- + -)|g291>a,E97>V(- + -)|g301>a,V101>I(+ - +)|g303>a,V101>I(+ - +)|g315>t|a316>g,R106>G(- - -)|g13>c,V5>L(+ - +)|a38>g,K13>R(+ + +)|g60>a|g61>a,V21>I(+ - +)|g73>c,A25>P(- - -)|a81>c|a83>t,Y28>F(- + -)|a85>t,T29>S(+ - +)|c104>t,T35>I(- - -)|g107>c,S36>T(+ - +)|a115>t,M39>F(+ - -)|g117>t,M39>F(+ - -)|t138>c|a144>g|a163>g,I55>V(+ - +)|t189>c| g197>c,S66>T(+ - +)|g202>t,A68>S(- + -)|a229>g,T77>A(- - -)|a256>g,T86>A(- - -)|c261>g|c271>t|a290>t,E97>V(- + -)|g291>a,E97>V(- + -)|g301>a,V101>I(+ - +)|g303>a,V101>I(+ - +)|g315>t|a316>g,R106>G(- - -)|a320>t|

7_V-REGION-mutation-and-AA-change-table

Sequence number Sequence ID Functionality V-GENE and allele J-GENE and allele D-GENE and allele JUNCTION frame JUNCTION JUNCTION (with frameshift) 3'V-REGION P3'V N-REGION N1-REGION P5'D D-REGION P3'D P5'D1
31 L26531 productive IGHV5-51*01 IGHJ4*02 IGHD3-22*01 in-frame tgtgcgaccaacagtggttattaccccggggatggctttgattactgg tgtgcga ccaac agtggttattac
32 L21957 productive IGHV6-1*01 IGHJ3*01, or IGHJ3*02 IGHD3-16*02 in-frame tgtgcaagaggccgttggaccgcttttgatttctgg tgtgcaagag gc cgttggacc
33 X94075 productive IGHV5-a*03 IGHJ4*02 IGHD2-8*01 in-frame tgtgcgagacatgggactactagtgcctggtcaagatttgactactggtgtgcgaga c atgggactactagtg
34 Z80499 productive IGHV3-23*01, or IGHV3-23*04IGHJ3*02 IGHD3-3*01 in-frame tgtgcgagagagccttctgggggcggttcttttgatatctgg tgtgcgagaga gcc ttctgggggcggtt
35 AF013615 No results
36 AF013616 productive IGHV4-31*03, or IGHV4-31*04IGHJ3*02 IGHD3-3*01 in-frame tgtgcgagatcccctcattggcggggttattatgcgaaagtacatgatgcttttgatatctggtgtgcgaga tcccctca ttggcggggttattat
37 AF013619 productive IGHV4-39*01 IGHJ4*02 IGHD6-13*01 in-frame tgtgcgagacatggcagttttgccagcacctggtctttatattttgactcttggtgtgcgagaca tg gcagttttgc cagcacctggt
38 M67502 productive IGHV1-46*01, or IGHV1-46*02 or IGHV1-46*03IGHJ4*02 IGHD3-10*01 in-frame tgtgctggagttcagggggtggcccggcctttaggggactgg tgtgctggag ttcagggggt

6_Junction

Sequence number Sequence ID Functionality V-GENE and allele J-GENE and allele D-GENE and allele V-D-J-REGIONV-J-REGION V-REGION FR1-IMGT CDR1-IMGT FR2-IMGT CDR2-IMGT FR3-IMGT CDR3-IMGT JUNCTION J-REGION FR4-IMGT
31 L26531 productive IGHV5-51*01 IGHJ4*02 IGHD3-22*01 EVKVVQSGAEVKKPGESLHISCQISGDDFTTLWIGWVRQMPGKGLEWMGIIWPGDSDTTYSPSFQGHVSISADKSTSTAYLQWSSLKASDSAMYYCATNSGYYPGDGFDYWGQGTLIIVSSEVKVVQSGAEVKKPGESLHISCQISGDDFTTLWIGWVRQMPGKGLEWMGIIWPGDSDTTYSPSFQGHVSISADKSTSTAYLQWSSLKASDSAMYYCAEVKVVQSGAEVKKPGESLHISCQISGDDFTTLW IGWVRQMPGKGLEWMGIIWPGDSDT TYSPSFQGHVSISADKSTSTAYLQWSSLKASDSAMYYCATNSGYYPGDGFDYCATNSGYYPGDGFDYWFDYWGQGTLIIVSSWGQGTLIIVSS
32 L21957 productive IGHV6-1*01 IGHJ3*01, or IGHJ3*02 IGHD3-16*02 QVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNGVAWNWVRQSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCARGRWTAFDFWGQGTMVTVSSQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNGVAWNWVRQSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCARQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNGVAWNWVRQSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCARGRWTAFDFCARGRWTAFDFWAFDFWGQGTMVTVSSWGQGTMVTVSS
33 X94075 productive IGHV5-a*03 IGHJ4*02 IGHD2-8*01 EVQLVQSGAEVKKPGESLRISCKASGYIFTSYWINWVRQMPGKGLEWMGRIDPSDSYNNYNPSFQGHVTISADKSIRAAYLQWSSLEASDTAMYYCARHGTTSAWSRFDYWGEGSLVIVSSEVQLVQSGAEVKKPGESLRISCKASGYIFTSYWINWVRQMPGKGLEWMGRIDPSDSYNNYNPSFQGHVTISADKSIRAAYLQWSSLEASDTAMYYCAREVQLVQSGAEVKKPGESLRISCKASGYIFTSYW INWVRQMPGKGLEWMGRIDPSDSYN NYNPSFQGHVTISADKSIRAAYLQWSSLEASDTAMYYCARHGTTSAWSRFDYCARHGTTSAWSRFDYWFDYWGEGSLVIVSSWGEGSLVIVSS
34 Z80499 productive IGHV3-23*01, or IGHV3-23*04IGHJ3*02 IGHD3-3*01 LVQPGGSLRLSCAASGFTFSSYAMNWVRQAPGKGLEWVSVISGGGYSTNYADSVKGRLTISRDNSQNTLYLQMNSLRAEDTAVYYCAREPSGGGSFDIWGLVQPGGSLRLSCAASGFTFSSYAMNWVRQAPGKGLEWVSVISGGGYSTNYADSVKGRLTISRDNSQNTLYLQMNSLRAEDTAVYYCARLVQPGGSLRLSCAASGFTFSSYA MNWVRQAPGKGLEWVSVISGGGYST NYADSVKGRLTISRDNSQNTLYLQMNSLRAEDTAVYYCAREPSGGGSFDICAREPSGGGSFDIWFDIWG WG
35 AF013615 unknown IGHV6-1*01 QVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEWLGRTYYRSKWYNDYAVSVRSRITINPDTSKNQFSLQLDSVTPEDTAVYYCARQVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEWLGRTYYRSKWYNDYAVSVRSRITINPDTSKNQFSLQLDSVTPEDTAVYYCAR
36 AF013616 productive IGHV4-31*03, or IGHV4-31*04IGHJ3*02 IGHD3-3*01 RVPLQESGPGLVKPSQTLSLTCTVSGDSFSSGGYFWSWLRQLPGKGLEWIGHIDYSGGTDYNPSLKSRLTMTIDTSKNLFSLKLASLTAADTAVYYCARSPHWRGYYAKVHDAFDIWGQGRMVTVSSRVPLQESGPGLVKPSQTLSLTCTVSGDSFSSGGYFWSWLRQLPGKGLEWIGHIDYSGGTDYNPSLKSRLTMTIDTSKNLFSLKLASLTAADTAVYYCARRVPLQESGPGLVKPSQTLSLTCTVSGDSFSSGGYFWSWLRQLPGKGLEWIGHIDYSGGT DYNPSLKSRLTMTIDTSKNLFSLKLASLTAADTAVYYCARSPHWRGYYAKVHDAFDICARSPHWRGYYAKVHDAFDIWDAFDIWGQGRMVTVSSWGQGRMVTVSS
37 AF013619 productive IGHV4-39*01 IGHJ4*02 IGHD6-13*01 QLQLKESGPRLVKASETLSLTCTASGGSISSSSYYWGWVRQPPGKGLEWIGSVYYGGSAYYNPSLKSRVTISVDTSKNQFSLRLNSVTAADTAVFYCARHGSFASTWSLYFDSWGQGTPVTVSSQLQLKESGPRLVKASETLSLTCTASGGSISSSSYYWGWVRQPPGKGLEWIGSVYYGGSAYYNPSLKSRVTISVDTSKNQFSLRLNSVTAADTAVFYCARQLQLKESGPRLVKASETLSLTCTASGGSISSSSYYWGWVRQPPGKGLEWIGSVYYGGSA YYNPSLKSRVTISVDTSKNQFSLRLNSVTAADTAVFYCARHGSFASTWSLYFDSCARHGSFASTWSLYFDSWFDSWGQGTPVTVSSWGQGTPVTVSS
38 M67502 productive IGHV1-46*01, or IGHV1-46*02 or IGHV1-46*03IGHJ4*02 IGHD3-10*01 QVQLLQSGAEVRKPGASVKISCKPSGFSFITYYFHWVRQAPGQGLEWMGVINPSGGTTYSQKFQGRVAMTRDTSTSAVYMELSSLRSVDTAIYYCAGVQGVARPLGDWGQGSLVTVSSQVQLLQSGAEVRKPGASVKISCKPSGFSFITYYFHWVRQAPGQGLEWMGVINPSGGTTYSQKFQGRVAMTRDTSTSAVYMELSSLRSVDTAIYYCAGQVQLLQSGAEVRKPGASVKISCKPSGFSFITYY FHWVRQAPGQGLEWMGVINPSGGT TYSQKFQGRVAMTRDTSTSAVYMELSSLRSVDTAIYYCAGVQGVARPLGDCAGVQGVARPLGDWWGQGSLVTVSSWGQGSLVTVSS

5_AA-sequences

Sequence number Sequence ID Functionality V-GENE and allele J-GENE and allele D-GENE and allele V-D-J-REGION V-J-REGION V-REGION FR1-IMGT CDR1-IMGT FR2-IMGT CDR2-IMGT FR3-IMGT CDR3-IMGT JUNCTION J-REGION FR4-IMGT
31 L26531 productive IGHV5-51*01 IGHJ4*02 IGHD3-22*01 EVKVVQSGA.EVKKPGESLHISCQISGDDF....TTLWIGWVRQMPGKGLEWMGIIWPG..DSDTTYSPSFQ.GHVSISADKSTSTAYLQWSSLKASDSAMYYCATNSGYYPGDGFDYWGQGTLIIVSSEVKVVQSGA.EVKKPGESLHISCQISGDDF....TTLWIGWVRQMPGKGLEWMGIIWPG..DSDTTYSPSFQ.GHVSISADKSTSTAYLQWSSLKASDSAMYYCAEVKVVQSGA.EVKKPGESLHISCQISGDDF....TTLWIGWVRQMPGKGLEWMGIIWPG..DSDT TYSPSFQ.GHVSISADKSTSTAYLQWSSLKASDSAMYYCATNSGYYPGDGFDYCATNSGYYPGDGFDYWFDYWGQGTLIIVSSWGQGTLIIVSS
32 L21957 productive IGHV6-1*01 IGHJ3*01, or IGHJ3*02 IGHD3-16*02 QVQLQQSGP.GLVKPSQTLSLTCAISGDSVS..SNGVAWNWVRQSPSRGLEWLGRTYYRS.KWYNDYAVSVK.SRITINPDTSKNQFSLQLNSVTPEDTAVYYCARGRWTAFDFWGQGTMVTVSSQVQLQQSGP.GLVKPSQTLSLTCAISGDSVS..SNGVAWNWVRQSPSRGLEWLGRTYYRS.KWYNDYAVSVK.SRITINPDTSKNQFSLQLNSVTPEDTAVYYCARQVQLQQSGP.GLVKPSQTLSLTCAISGDSVS..SNGVAWNWVRQSPSRGLEWLGRTYYRS.KWYNDYAVSVK.SRITINPDTSKNQFSLQLNSVTPEDTAVYYCARGRWTAFDFCARGRWTAFDFWAFDFWGQGTMVTVSSWGQGTMVTVSS
33 X94075 productive IGHV5-a*03 IGHJ4*02 IGHD2-8*01 EVQLVQSGA.EVKKPGESLRISCKASGYIF....TSYWINWVRQMPGKGLEWMGRIDPS..DSYNNYNPSFQ.GHVTISADKSIRAAYLQWSSLEASDTAMYYCARHGTTSAWSRFDYWGEGSLVIVSSEVQLVQSGA.EVKKPGESLRISCKASGYIF....TSYWINWVRQMPGKGLEWMGRIDPS..DSYNNYNPSFQ.GHVTISADKSIRAAYLQWSSLEASDTAMYYCAREVQLVQSGA.EVKKPGESLRISCKASGYIF....TSYWINWVRQMPGKGLEWMGRIDPS..DSYN NYNPSFQ.GHVTISADKSIRAAYLQWSSLEASDTAMYYCARHGTTSAWSRFDYCARHGTTSAWSRFDYWFDYWGEGSLVIVSSWGEGSLVIVSS
34 Z80499 productive IGHV3-23*01, or IGHV3-23*04IGHJ3*02 IGHD3-3*01 ...........LVQPGGSLRLSCAASGFTF....SSYAMNWVRQAPGKGLEWVSVISGG..GYSTNYADSVK.GRLTISRDNSQNTLYLQMNSLRAEDTAVYYCAREPSGGGSFDIWG...........LVQPGGSLRLSCAASGFTF....SSYAMNWVRQAPGKGLEWVSVISGG..GYSTNYADSVK.GRLTISRDNSQNTLYLQMNSLRAEDTAVYYCAR...........LVQPGGSLRLSCAASGFTF....SSYAMNWVRQAPGKGLEWVSVISGG..GYST NYADSVK.GRLTISRDNSQNTLYLQMNSLRAEDTAVYYCAREPSGGGSFDICAREPSGGGSFDIWFDIWG WG
35 AF013615 unknown IGHV6-1*01 QVQLQQSGP.GLVKPSQTLSLTCAISGDSVS..SNSAAWNWIRQSPSRGLEWLGRTYYRS.KWYNDYAVSVR.SRITINPDTSKNQFSLQLDSVTPEDTAVYYCARQVQLQQSGP.GLVKPSQTLSLTCAISGDSVS..SNSAAWNWIRQSPSRGLEWLGRTYYRS.KWYNDYAVSVR.SRITINPDTSKNQFSLQLDSVTPEDTAVYYCAR
36 AF013616 productive IGHV4-31*03, or IGHV4-31*04IGHJ3*02 IGHD3-3*01 RVPLQESGP.GLVKPSQTLSLTCTVSGDSFS..SGGYFWSWLRQLPGKGLEWIGHIDYS...GGTDYNPSLK.SRLTMTIDTSKNLFSLKLASLTAADTAVYYCARSPHWRGYYAKVHDAFDIWGQGRMVTVSSRVPLQESGP.GLVKPSQTLSLTCTVSGDSFS..SGGYFWSWLRQLPGKGLEWIGHIDYS...GGTDYNPSLK.SRLTMTIDTSKNLFSLKLASLTAADTAVYYCARRVPLQESGP.GLVKPSQTLSLTCTVSGDSFS..SGGYFWSWLRQLPGKGLEWIGHIDYS...GGT DYNPSLK.SRLTMTIDTSKNLFSLKLASLTAADTAVYYCARSPHWRGYYAKVHDAFDICARSPHWRGYYAKVHDAFDIWDAFDIWGQGRMVTVSSWGQGRMVTVSS
37 AF013619 productive IGHV4-39*01 IGHJ4*02 IGHD6-13*01 QLQLKESGP.RLVKASETLSLTCTASGGSIS..SSSYYWGWVRQPPGKGLEWIGSVYYG...GSAYYNPSLK.SRVTISVDTSKNQFSLRLNSVTAADTAVFYCARHGSFASTWSLYFDSWGQGTPVTVSSQLQLKESGP.RLVKASETLSLTCTASGGSIS..SSSYYWGWVRQPPGKGLEWIGSVYYG...GSAYYNPSLK.SRVTISVDTSKNQFSLRLNSVTAADTAVFYCARQLQLKESGP.RLVKASETLSLTCTASGGSIS..SSSYYWGWVRQPPGKGLEWIGSVYYG...GSA YYNPSLK.SRVTISVDTSKNQFSLRLNSVTAADTAVFYCARHGSFASTWSLYFDSCARHGSFASTWSLYFDSWFDSWGQGTPVTVSSWGQGTPVTVSS
38 M67502 productive IGHV1-46*01, or IGHV1-46*02 or IGHV1-46*03IGHJ4*02 IGHD3-10*01 QVQLLQSGA.EVRKPGASVKISCKPSGFSF....ITYYFHWVRQAPGQGLEWMGVINPS..GG.TTYSQKFQ.GRVAMTRDTSTSAVYMELSSLRSVDTAIYYCAGVQGVARPLGDWGQGSLVTVSSQVQLLQSGA.EVRKPGASVKISCKPSGFSF....ITYYFHWVRQAPGQGLEWMGVINPS..GG.TTYSQKFQ.GRVAMTRDTSTSAVYMELSSLRSVDTAIYYCAGQVQLLQSGA.EVRKPGASVKISCKPSGFSF....ITYY FHWVRQAPGQGLEWMGVINPS..GG.T TYSQKFQ.GRVAMTRDTSTSAVYMELSSLRSVDTAIYYCAGVQGVARPLGDCAGVQGVARPLGDWWGQGSLVTVSSWGQGSLVTVSS

4_IMGT-gapped-AA-sequences

Sequence number Sequence ID Functionality V-GENE and allele J-GENE and allele D-GENE and allele V-D-J-REGION V-J-REGION V-REGION FR1-IMGT CDR1-IMGT FR2-IMGT CDR2-IMGT FR3-IMGT CDR3-IMGT JUNCTION 3'V-REGION
31 L26531 productive IGHV5-51*01 IGHJ4*02 IGHD3-22*01 gaggtgaaggtggtgcagtctggagcagaggtgaaaaagcccggggagtctctgcacatctcctgtcagatttctggagacgactttaccactctctggatcggctgggtgcgccagatgcccgggaaagggctggagtggatggggatcatctggcctggtgactctgataccacatacagtccgtccttccaaggccacgtctccatttcagccgacaagtccaccagtaccgcctaccttcagtggagcagcctgaaggcctcggactccgccatgtattactgtgcgaccaacagtggttattaccccggggatggctttgattactggggccagggaaccctgatcattgtctcctcagaggtgaaggtggtgcagtctggagcagaggtgaaaaagcccggggagtctctgcacatctcctgtcagatttctggagacgactttaccactctctggatcggctgggtgcgccagatgcccgggaaagggctggagtggatggggatcatctggcctggtgactctgataccacatacagtccgtccttccaaggccacgtctccatttcagccgacaagtccaccagtaccgcctaccttcagtggagcagcctgaaggcctcggactccgccatgtattactgtgcgagaggtgaaggtggtgcagtctggagcagaggtgaaaaagcccggggagtctctgcacatctcctgtcagatttctggagacgactttaccactctctggatcggctgggtgcgccagatgcccgggaaagggctggagtggatggggatcatctggcctggtgactctgataccacatacagtccgtccttccaaggccacgtctccatttcagccgacaagtccaccagtaccgcctaccttcagtggagcagcctgaaggcctcggactccgccatgtattactgtgcgaccaacagtggttattaccccggggatggctttgattactgtgcgaccaacagtggttattaccccggggatggctttgattactggtgtgcga
32 L21957 productive IGHV6-1*01 IGHJ3*01, or IGHJ3*02IGHD3-16*02 caggtacagctgcagcagtcaggtccaggactggtgaagccctcgcagaccctctcactcacctgtgccatctccggggacagtgtctctagcaacggtgttgcttggaactgggtcaggcagtccccatcgagaggccttgagtggctgggaaggacatactacaggtccaagtggtataatgattatgcagtatctgtgaaaagtcgaataaccatcaacccagacacatccaagaaccagttctccctgcagctgaactctgtgactcccgaagacacggctgtgtattactgtgcaagaggccgttggaccgcttttgatttctggggccaagggacaatggtcaccgtctcttcccaggtacagctgcagcagtcaggtccaggactggtgaagccctcgcagaccctctcactcacctgtgccatctccggggacagtgtctctagcaacggtgttgcttggaactgggtcaggcagtccccatcgagaggccttgagtggctgggaaggacatactacaggtccaagtggtataatgattatgcagtatctgtgaaaagtcgaataaccatcaacccagacacatccaagaaccagttctccctgcagctgaactctgtgactcccgaagacacggctgtgtattactgtgcaagagcaggtacagctgcagcagtcaggtccaggactggtgaagccctcgcagaccctctcactcacctgtgccatctccggggacagtgtctctagcaacggtgttgcttggaactgggtcaggcagtccccatcgagaggccttgagtggctgggaaggacatactacaggtccaagtggtataatgattatgcagtatctgtgaaaagtcgaataaccatcaacccagacacatccaagaaccagttctccctgcagctgaactctgtgactcccgaagacacggctgtgtattactgtgcaagaggccgttggaccgcttttgatttctgtgcaagaggccgttggaccgcttttgatttctggtgtgcaagag
33 X94075 productive IGHV5-a*03 IGHJ4*02 IGHD2-8*01 gaggtgcagctggtgcagtccggagcagaggtgaaaaagcctggggagtctctgaggatctcctgtaaggcttctggatacatctttaccagctactggatcaactgggtgcgccagatgcccgggaaaggcctggagtggatggggaggattgatcctagtgactcttataacaactacaacccgtccttccaaggccacgtcaccatctcagccgacaagtccatcagagccgcctatctgcagtggagcagcctggaggcctcagacaccgccatgtattactgtgcgagacatgggactactagtgcctggtcaagatttgactactggggcgagggaagcctggtcatcgtctcctcagaggtgcagctggtgcagtccggagcagaggtgaaaaagcctggggagtctctgaggatctcctgtaaggcttctggatacatctttaccagctactggatcaactgggtgcgccagatgcccgggaaaggcctggagtggatggggaggattgatcctagtgactcttataacaactacaacccgtccttccaaggccacgtcaccatctcagccgacaagtccatcagagccgcctatctgcagtggagcagcctggaggcctcagacaccgccatgtattactgtgcgagagaggtgcagctggtgcagtccggagcagaggtgaaaaagcctggggagtctctgaggatctcctgtaaggcttctggatacatctttaccagctactggatcaactgggtgcgccagatgcccgggaaaggcctggagtggatggggaggattgatcctagtgactcttataacaactacaacccgtccttccaaggccacgtcaccatctcagccgacaagtccatcagagccgcctatctgcagtggagcagcctggaggcctcagacaccgccatgtattactgtgcgagacatgggactactagtgcctggtcaagatttgactactgtgcgagacatgggactactagtgcctggtcaagatttgactactggtgtgcgaga
34 Z80499 productive IGHV3-23*01, or IGHV3-23*04IGHJ3*02 IGHD3-3*01 ttggtacagcctggggggtccctgagactctcctgtgcagcctctggattcacttttagcagctatgccatgaactgggtccgccaggctccagggaaggggctggagtgggtctcagttattagtggtggtggttatagcacaaactacgcagactccgtgaagggccggctcaccatctccagagacaattcccagaacacgctatatctgcaaatgaacagtctgagagccgaggacacggccgtatattactgtgcgagagagccttctgggggcggttcttttgatatctggggcttggtacagcctggggggtccctgagactctcctgtgcagcctctggattcacttttagcagctatgccatgaactgggtccgccaggctccagggaaggggctggagtgggtctcagttattagtggtggtggttatagcacaaactacgcagactccgtgaagggccggctcaccatctccagagacaattcccagaacacgctatatctgcaaatgaacagtctgagagccgaggacacggccgtatattactgtgcgagagattggtacagcctggggggtccctgagactctcctgtgcagcctctggattcacttttagcagctatgccatgaactgggtccgccaggctccagggaaggggctggagtgggtctcagttattagtggtggtggttatagcacaaactacgcagactccgtgaagggccggctcaccatctccagagacaattcccagaacacgctatatctgcaaatgaacagtctgagagccgaggacacggccgtatattactgtgcgagagagccttctgggggcggttcttttgatatctgtgcgagagagccttctgggggcggttcttttgatatctggtgtgcgagaga
35 AF013615 unknown IGHV6-1*01 caggtacagctgcagcagtcaggtccaggactggtgaagccctcgcagaccctctcactcacctgtgccatctccggggacagtgtctctagcaacagtgctgcttggaactggatcaggcagtccccatcgagaggccttgagtggctgggaaggacatactacaggtccaagtggtataatgattatgcagtatctgtgagaagtcgaataaccatcaacccagacacatccaagaaccagttctccctgcagcttgattctgtgactcccgaggacacggctgtgtattactgtgcaagagacaggtacagctgcagcagtcaggtccaggactggtgaagccctcgcagaccctctcactcacctgtgccatctccggggacagtgtctctagcaacagtgctgcttggaactggatcaggcagtccccatcgagaggccttgagtggctgggaaggacatactacaggtccaagtggtataatgattatgcagtatctgtgagaagtcgaataaccatcaacccagacacatccaagaaccagttctccctgcagcttgattctgtgactcccgaggacacggctgtgtattactgtgcaagaga tgtgcaagaga
36 AF013616 productive IGHV4-31*03, or IGHV4-31*04IGHJ3*02 IGHD3-3*01 cgggtgccgctgcaggagtcgggcccaggactggtgaagccctcacagaccctgtccctcacctgcactgtctctggtgactccttcagcagtggtggttacttctggagctggctccgccagctcccagggaagggcctggagtggattgggcacatcgattacagtgggggcaccgactacaacccgtccctcaagagtcgacttaccatgacgattgacacctctaagaacctgttctccctgaagctggcctctctgactgccgcggacacggccgtgtactactgtgcgagatcccctcattggcggggttattatgcgaaagtacatgatgcttttgatatctggggccaagggagaatggtcaccgtctcctcagcgggtgccgctgcaggagtcgggcccaggactggtgaagccctcacagaccctgtccctcacctgcactgtctctggtgactccttcagcagtggtggttacttctggagctggctccgccagctcccagggaagggcctggagtggattgggcacatcgattacagtgggggcaccgactacaacccgtccctcaagagtcgacttaccatgacgattgacacctctaagaacctgttctccctgaagctggcctctctgactgccgcggacacggccgtgtactactgtgcgagacgggtgccgctgcaggagtcgggcccaggactggtgaagccctcacagaccctgtccctcacctgcactgtctctggtgactccttcagcagtggtggttacttctggagctggctccgccagctcccagggaagggcctggagtggattgggcacatcgattacagtgggggcaccgactacaacccgtccctcaagagtcgacttaccatgacgattgacacctctaagaacctgttctccctgaagctggcctctctgactgccgcggacacggccgtgtactactgtgcgagatcccctcattggcggggttattatgcgaaagtacatgatgcttttgatatctgtgcgagatcccctcattggcggggttattatgcgaaagtacatgatgcttttgatatctggtgtgcgaga
37 AF013619 productive IGHV4-39*01 IGHJ4*02 IGHD6-13*01 cagctgcagctgaaggagtcgggcccaagactggtgaaggcttcggagaccctgtccctcacctgcactgcctctggtggctcaatcagtagtagtagttactactggggctgggtccgccagcccccagggaaggggctggagtggattgggagtgtctattatggtgggagcgcctactacaacccgtccctcaagagtcgagtcaccatatccgtagacacgtcgaagaaccagttctccctgaggttgaactctgtgaccgccgcagacacggctgtgttttactgtgcgagacatggcagttttgccagcacctggtctttatattttgactcttggggccagggaaccccggtcaccgtctcctcagcagctgcagctgaaggagtcgggcccaagactggtgaaggcttcggagaccctgtccctcacctgcactgcctctggtggctcaatcagtagtagtagttactactggggctgggtccgccagcccccagggaaggggctggagtggattgggagtgtctattatggtgggagcgcctactacaacccgtccctcaagagtcgagtcaccatatccgtagacacgtcgaagaaccagttctccctgaggttgaactctgtgaccgccgcagacacggctgtgttttactgtgcgagacacagctgcagctgaaggagtcgggcccaagactggtgaaggcttcggagaccctgtccctcacctgcactgcctctggtggctcaatcagtagtagtagttactactggggctgggtccgccagcccccagggaaggggctggagtggattgggagtgtctattatggtgggagcgcctactacaacccgtccctcaagagtcgagtcaccatatccgtagacacgtcgaagaaccagttctccctgaggttgaactctgtgaccgccgcagacacggctgtgttttactgtgcgagacatggcagttttgccagcacctggtctttatattttgactcttgtgcgagacatggcagttttgccagcacctggtctttatattttgactcttggtgtgcgagaca
38 M67502 productive IGHV1-46*01, or IGHV1-46*02 or IGHV1-46*03IGHJ4*02 IGHD3-10*01 caggtgcagctgctgcagtctggggctgaggtgaggaagcctggggcctcagtgaaaatttcctgcaagccatctggcttctccttcatcacctactattttcactgggtgcgacaggcccccggacaggggcttgagtggatgggagtaatcaaccctagtggtggcacaacctactcacagaagttccagggcagagtcgccatgaccagggacacgtccacgagcgcagtgtacatggagttgagcagcctgagatctgtagacacggccatatattactgtgctggagttcagggggtggcccggcctttaggggactggggccagggatccctggtcaccgtctcctcacaggtgcagctgctgcagtctggggctgaggtgaggaagcctggggcctcagtgaaaatttcctgcaagccatctggcttctccttcatcacctactattttcactgggtgcgacaggcccccggacaggggcttgagtggatgggagtaatcaaccctagtggtggcacaacctactcacagaagttccagggcagagtcgccatgaccagggacacgtccacgagcgcagtgtacatggagttgagcagcctgagatctgtagacacggccatatattactgtgctggagcaggtgcagctgctgcagtctggggctgaggtgaggaagcctggggcctcagtgaaaatttcctgcaagccatctggcttctccttcatcacctactattttcactgggtgcgacaggcccccggacaggggcttgagtggatgggagtaatcaaccctagtggtggcacaacctactcacagaagttccagggcagagtcgccatgaccagggacacgtccacgagcgcagtgtacatggagttgagcagcctgagatctgtagacacggccatatattactgtgctggagttcagggggtggcccggcctttaggggactgtgctggagttcagggggtggcccggcctttaggggactggtgtgctggag

3_Nt-sequences

Sequence number Sequence ID Functionality V-GENE and allele J-GENE and allele D-GENE and allele V-D-J-REGION V-J-REGION V-REGION FR1-IMGT CDR1-IMGT FR2-IMGT CDR2-IMGT FR3-IMGT CDR3-IMGT JUNCTION J-REGION
31 L26531 productive IGHV5-51*01 IGHJ4*02 IGHD3-22*01 gaggtgaaggtggtgcagtctggagca...gaggtgaaaaagcccggggagtctctgcacatctcctgtcagatttctggagacgacttt............accactctctggatcggctgggtgcgccagatgcccgggaaagggctggagtggatggggatcatctggcctggt......gactctgataccacatacagtccgtccttccaa...ggccacgtctccatttcagccgacaagtccaccagtaccgcctaccttcagtggagcagcctgaaggcctcggactccgccatgtattactgtgcgaccaacagtggttattaccccggggatggctttgattactggggccagggaaccctgatcattgtctcctcagaggtgaaggtggtgcagtctggagca...gaggtgaaaaagcccggggagtctctgcacatctcctgtcagatttctggagacgacttt............accactctctggatcggctgggtgcgccagatgcccgggaaagggctggagtggatggggatcatctggcctggt......gactctgataccacatacagtccgtccttccaa...ggccacgtctccatttcagccgacaagtccaccagtaccgcctaccttcagtggagcagcctgaaggcctcggactccgccatgtattactgtgcgagaggtgaaggtggtgcagtctggagca...gaggtgaaaaagcccggggagtctctgcacatctcctgtcagatttctggagacgacttt............accactctctggatcggctgggtgcgccagatgcccgggaaagggctggagtggatggggatcatctggcctggt......gactctgataccacatacagtccgtccttccaa...ggccacgtctccatttcagccgacaagtccaccagtaccgcctaccttcagtggagcagcctgaaggcctcggactccgccatgtattactgtgcgaccaacagtggttattaccccggggatggctttgattactgtgcgaccaacagtggttattaccccggggatggctttgattactggctttgattactggggccagggaaccctgatcattgtctcctca
32 L21957 productive IGHV6-1*01 IGHJ3*01, or IGHJ3*02IGHD3-16*02 caggtacagctgcagcagtcaggtcca...ggactggtgaagccctcgcagaccctctcactcacctgtgccatctccggggacagtgtctct......agcaacggtgttgcttggaactgggtcaggcagtccccatcgagaggccttgagtggctgggaaggacatactacaggtcc...aagtggtataatgattatgcagtatctgtgaaa...agtcgaataaccatcaacccagacacatccaagaaccagttctccctgcagctgaactctgtgactcccgaagacacggctgtgtattactgtgcaagaggccgttggaccgcttttgatttctggggccaagggacaatggtcaccgtctcttcccaggtacagctgcagcagtcaggtcca...ggactggtgaagccctcgcagaccctctcactcacctgtgccatctccggggacagtgtctct......agcaacggtgttgcttggaactgggtcaggcagtccccatcgagaggccttgagtggctgggaaggacatactacaggtcc...aagtggtataatgattatgcagtatctgtgaaa...agtcgaataaccatcaacccagacacatccaagaaccagttctccctgcagctgaactctgtgactcccgaagacacggctgtgtattactgtgcaagagcaggtacagctgcagcagtcaggtcca...ggactggtgaagccctcgcagaccctctcactcacctgtgccatctccggggacagtgtctct......agcaacggtgttgcttggaactgggtcaggcagtccccatcgagaggccttgagtggctgggaaggacatactacaggtcc...aagtggtataatgattatgcagtatctgtgaaa...agtcgaataaccatcaacccagacacatccaagaaccagttctccctgcagctgaactctgtgactcccgaagacacggctgtgtattactgtgcaagaggccgttggaccgcttttgatttctgtgcaagaggccgttggaccgcttttgatttctgggcttttgatttctggggccaagggacaatggtcaccgtctcttcc
33 X94075 productive IGHV5-a*03 IGHJ4*02 IGHD2-8*01 gaggtgcagctggtgcagtccggagca...gaggtgaaaaagcctggggagtctctgaggatctcctgtaaggcttctggatacatcttt............accagctactggatcaactgggtgcgccagatgcccgggaaaggcctggagtggatggggaggattgatcctagt......gactcttataacaactacaacccgtccttccaa...ggccacgtcaccatctcagccgacaagtccatcagagccgcctatctgcagtggagcagcctggaggcctcagacaccgccatgtattactgtgcgagacatgggactactagtgcctggtcaagatttgactactggggcgagggaagcctggtcatcgtctcctcagaggtgcagctggtgcagtccggagca...gaggtgaaaaagcctggggagtctctgaggatctcctgtaaggcttctggatacatcttt............accagctactggatcaactgggtgcgccagatgcccgggaaaggcctggagtggatggggaggattgatcctagt......gactcttataacaactacaacccgtccttccaa...ggccacgtcaccatctcagccgacaagtccatcagagccgcctatctgcagtggagcagcctggaggcctcagacaccgccatgtattactgtgcgagagaggtgcagctggtgcagtccggagca...gaggtgaaaaagcctggggagtctctgaggatctcctgtaaggcttctggatacatcttt............accagctactggatcaactgggtgcgccagatgcccgggaaaggcctggagtggatggggaggattgatcctagt......gactcttataacaactacaacccgtccttccaa...ggccacgtcaccatctcagccgacaagtccatcagagccgcctatctgcagtggagcagcctggaggcctcagacaccgccatgtattactgtgcgagacatgggactactagtgcctggtcaagatttgactactgtgcgagacatgggactactagtgcctggtcaagatttgactactggtttgactactggggcgagggaagcctggtcatcgtctcctca
34 Z80499 productive IGHV3-23*01, or IGHV3-23*04IGHJ3*02 IGHD3-3*01 .................................ttggtacagcctggggggtccctgagactctcctgtgcagcctctggattcactttt............agcagctatgccatgaactgggtccgccaggctccagggaaggggctggagtgggtctcagttattagtggtggt......ggttatagcacaaactacgcagactccgtgaag...ggccggctcaccatctccagagacaattcccagaacacgctatatctgcaaatgaacagtctgagagccgaggacacggccgtatattactgtgcgagagagccttctgggggcggttcttttgatatctggggc.................................ttggtacagcctggggggtccctgagactctcctgtgcagcctctggattcactttt............agcagctatgccatgaactgggtccgccaggctccagggaaggggctggagtgggtctcagttattagtggtggt......ggttatagcacaaactacgcagactccgtgaag...ggccggctcaccatctccagagacaattcccagaacacgctatatctgcaaatgaacagtctgagagccgaggacacggccgtatattactgtgcgagaga.................................ttggtacagcctggggggtccctgagactctcctgtgcagcctctggattcactttt............agcagctatgccatgaactgggtccgccaggctccagggaaggggctggagtgggtctcagttattagtggtggt......ggttatagcacaaactacgcagactccgtgaag...ggccggctcaccatctccagagacaattcccagaacacgctatatctgcaaatgaacagtctgagagccgaggacacggccgtatattactgtgcgagagagccttctgggggcggttcttttgatatctgtgcgagagagccttctgggggcggttcttttgatatctggcttttgatatctggggc
35 AF013615 unknown IGHV6-1*01 caggtacagctgcagcagtcaggtcca...ggactggtgaagccctcgcagaccctctcactcacctgtgccatctccggggacagtgtctct......agcaacagtgctgcttggaactggatcaggcagtccccatcgagaggccttgagtggctgggaaggacatactacaggtcc...aagtggtataatgattatgcagtatctgtgaga...agtcgaataaccatcaacccagacacatccaagaaccagttctccctgcagcttgattctgtgactcccgaggacacggctgtgtattactgtgcaagagacaggtacagctgcagcagtcaggtcca...ggactggtgaagccctcgcagaccctctcactcacctgtgccatctccggggacagtgtctct......agcaacagtgctgcttggaactggatcaggcagtccccatcgagaggccttgagtggctgggaaggacatactacaggtcc...aagtggtataatgattatgcagtatctgtgaga...agtcgaataaccatcaacccagacacatccaagaaccagttctccctgcagcttgattctgtgactcccgaggacacggctgtgtattactgtgcaagaga
36 AF013616 productive IGHV4-31*03, or IGHV4-31*04IGHJ3*02 IGHD3-3*01 cgggtgccgctgcaggagtcgggccca...ggactggtgaagccctcacagaccctgtccctcacctgcactgtctctggtgactccttcagc......agtggtggttacttctggagctggctccgccagctcccagggaagggcctggagtggattgggcacatcgattacagt.........gggggcaccgactacaacccgtccctcaag...agtcgacttaccatgacgattgacacctctaagaacctgttctccctgaagctggcctctctgactgccgcggacacggccgtgtactactgtgcgagatcccctcattggcggggttattatgcgaaagtacatgatgcttttgatatctggggccaagggagaatggtcaccgtctcctcagcgggtgccgctgcaggagtcgggccca...ggactggtgaagccctcacagaccctgtccctcacctgcactgtctctggtgactccttcagc......agtggtggttacttctggagctggctccgccagctcccagggaagggcctggagtggattgggcacatcgattacagt.........gggggcaccgactacaacccgtccctcaag...agtcgacttaccatgacgattgacacctctaagaacctgttctccctgaagctggcctctctgactgccgcggacacggccgtgtactactgtgcgagacgggtgccgctgcaggagtcgggccca...ggactggtgaagccctcacagaccctgtccctcacctgcactgtctctggtgactccttcagc......agtggtggttacttctggagctggctccgccagctcccagggaagggcctggagtggattgggcacatcgattacagt.........gggggcaccgactacaacccgtccctcaag...agtcgacttaccatgacgattgacacctctaagaacctgttctccctgaagctggcctctctgactgccgcggacacggccgtgtactactgtgcgagatcccctcattggcggggttattatgcgaaagtacatgatgcttttgatatctgtgcgagatcccctcattggcggggttattatgcgaaagtacatgatgcttttgatatctggtgatgcttttgatatctggggccaagggagaatggtcaccgtctcctcag
37 AF013619 productive IGHV4-39*01 IGHJ4*02 IGHD6-13*01 cagctgcagctgaaggagtcgggccca...agactggtgaaggcttcggagaccctgtccctcacctgcactgcctctggtggctcaatcagt......agtagtagttactactggggctgggtccgccagcccccagggaaggggctggagtggattgggagtgtctattatggt.........gggagcgcctactacaacccgtccctcaag...agtcgagtcaccatatccgtagacacgtcgaagaaccagttctccctgaggttgaactctgtgaccgccgcagacacggctgtgttttactgtgcgagacatggcagttttgccagcacctggtctttatattttgactcttggggccagggaaccccggtcaccgtctcctcagcagctgcagctgaaggagtcgggccca...agactggtgaaggcttcggagaccctgtccctcacctgcactgcctctggtggctcaatcagt......agtagtagttactactggggctgggtccgccagcccccagggaaggggctggagtggattgggagtgtctattatggt.........gggagcgcctactacaacccgtccctcaag...agtcgagtcaccatatccgtagacacgtcgaagaaccagttctccctgaggttgaactctgtgaccgccgcagacacggctgtgttttactgtgcgagacacagctgcagctgaaggagtcgggccca...agactggtgaaggcttcggagaccctgtccctcacctgcactgcctctggtggctcaatcagt......agtagtagttactactggggctgggtccgccagcccccagggaaggggctggagtggattgggagtgtctattatggt.........gggagcgcctactacaacccgtccctcaag...agtcgagtcaccatatccgtagacacgtcgaagaaccagttctccctgaggttgaactctgtgaccgccgcagacacggctgtgttttactgtgcgagacatggcagttttgccagcacctggtctttatattttgactcttgtgcgagacatggcagttttgccagcacctggtctttatattttgactcttggtttgactcttggggccagggaaccccggtcaccgtctcctcag
38 M67502 productive IGHV1-46*01, or IGHV1-46*02 or IGHV1-46*03IGHJ4*02 IGHD3-10*01 caggtgcagctgctgcagtctggggct...gaggtgaggaagcctggggcctcagtgaaaatttcctgcaagccatctggcttctccttc............atcacctactattttcactgggtgcgacaggcccccggacaggggcttgagtggatgggagtaatcaaccctagt......ggtggc...acaacctactcacagaagttccag...ggcagagtcgccatgaccagggacacgtccacgagcgcagtgtacatggagttgagcagcctgagatctgtagacacggccatatattactgtgctggagttcagggggtggcccggcctttaggggactggggccagggatccctggtcaccgtctcctcacaggtgcagctgctgcagtctggggct...gaggtgaggaagcctggggcctcagtgaaaatttcctgcaagccatctggcttctccttc............atcacctactattttcactgggtgcgacaggcccccggacaggggcttgagtggatgggagtaatcaaccctagt......ggtggc...acaacctactcacagaagttccag...ggcagagtcgccatgaccagggacacgtccacgagcgcagtgtacatggagttgagcagcctgagatctgtagacacggccatatattactgtgctggagcaggtgcagctgctgcagtctggggct...gaggtgaggaagcctggggcctcagtgaaaatttcctgcaagccatctggcttctccttc............atcacctactattttcactgggtgcgacaggcccccggacaggggcttgagtggatgggagtaatcaaccctagt......ggtggc...acaacctactcacagaagttccag...ggcagagtcgccatgaccagggacacgtccacgagcgcagtgtacatggagttgagcagcctgagatctgtagacacggccatatattactgtgctggagttcagggggtggcccggcctttaggggactgtgctggagttcagggggtggcccggcctttaggggactggactggggccagggatccctggtcaccgtctcctca

2_IMGT-gapped-nt-sequences

Sequence number Sequence ID Functionality V-GENE and allele V-REGION score V-REGION identity % V-REGION identity nt V-REGION identity % (with ins/del events) V-REGION identity nt (with ins/del events) J-GENE and allele J-REGION score
31 L26531 productive (see comment) IGHV5-51*01 1201 90.97 262/288 nt 90.62 261/288 nt IGHJ4*02 172
32 L21957 productive (see comment) IGHV6-1*01 1444 98.65 293/297 nt 98.32 292/297 nt IGHJ3*01, or IGHJ3*02 191
33 X94075 productive (see comment) IGHV5-a*03 1309 95.14 274/288 nt 94.79 273/288 nt IGHJ4*02 163
34 Z80499 productive (see comment) IGHV3-23*01, or IGHV3-23*04 1186 95.74 247/258 nt 95.35 246/258 nt IGHJ3*02 83
35 AF013615 unknown (see comment) IGHV6-1*01 1444 98.65 293/297 nt 98.32 292/297 nt
36 AF013616 productive (see comment) IGHV4-31*03, or IGHV4-31*04 1234 91.75 267/291 nt 91.41 266/291 nt IGHJ3*02 232
37 AF013619 productive (see comment) IGHV4-39*01 1315 94.85 276/291 nt 94.5 275/291 nt IGHJ4*02 186
38 M67502 productive (see comment) IGHV1-46*01, or IGHV1-46*02 or IGHV1-46*031186 90.88 259/285 nt 90.53 258/285 nt IGHJ4*02 145
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Sequence number 1 : seq1
compared with the human IG set from the IMGT reference directory

>seq1
gaggtgcagctgttggagtctgggggaggcgtggtccagcctgggaggtccctgagactc
tcctgtatagcctctggattcaccttcagtagctatcctatgacctgggtccgccaggct
ccaggcaaggggctggagtgggtggcaagtatatcatatgacggaagttataaatataag
gtagactccatgaagggccgactcaccatctccagagacaattccaagaacacgctgtat
ttggaaatgaacagcctgacagctgaggacacggctgtgtattactgtgcgaggacagct
ttctttaacgcctatgacttctggggccagggaaccctggtcaccgtctcctcagcctcc
accaagggcccatcggtcttccccctggcaccctcctccaagagcacctctgggggcaca
gcggccctgggctgcctggtcaaggactacttccccgaaccggtgacggtgtcgtggaac
tcaggcgccctgaccagcggcgtgcacaccttcccggctgtcctacagtcctcaggactc
tactccctcagcagcgtggtgaccgtgccctccagcagcttgggcacccagacctacatc
tgcaacgtgaatcacaagcccagcaacaccaaggtggacaagaaagttgagcccaaatct
tgtgacaaaactcacaca

Result summary: ;
 Productive IGH rearranged sequence (no stop codon and in-frame junction);
V-GENE and allele;IGHV3-30*04; score = 1255; identity = 93,06% (268/288 nt);
J-GENE and allele;IGHJ4*02; score = 204; identity = 91,67% (44/48 nt);
D-GENE and allele by IMGT/JunctionAnalysis;IGHD5-5*01;D-REGION is in  reading frame 1;
FR-IMGT lengths, CDR-IMGT lengths and AA JUNCTION;[25.17.38.11];[8.8.11];CARTAFFNAYDFW;

Closest V-REGIONs (evaluated from the V-REGION first nucleotide to  the 2nd-CYS codon)
                                    Score       Identity
L06615 IGHV3-30*04                  1255        93,06% (268/288 nt)
M83134 IGHV3-30*01                  1246        92,71% (267/288 nt)
M77300 IGHV3-30*09                  1246        92,71% (267/288 nt)
M77324 IGHV3-30*14                  1246        92,71% (267/288 nt)
X92283 IGHV3-30-3*01                1246        92,71% (267/288 nt)

1. Alignment for V-GENE
                                    <---------------------------------- FR1-IMGT ---------
seq1                                gaggtgcagctgttggagtctggggga...ggcgtggtccagcctgggaggtccc
L06615 IGHV3-30*04                  c-----------g--------------...-------------------------
M83134 IGHV3-30*01                  c-----------g--------------...-------------------------
M77300 IGHV3-30*09                  c-----------g--------------...-------------------------
M77324 IGHV3-30*14                  c-----------g--------------...-------------------------
X92283 IGHV3-30-3*01                c-----------g--------------...-------------------------

3. Alignment for J-GENE
                                   Score       Identity
X86355 IGHJ4*02                     204         91,67% (44/48 nt)
J00256 IGHJ4*01                     195         89,58% (43/48 nt)
M25625 IGHJ4*03                     177         85,42% (41/48 nt)
J00256 IGHJ5*01                     174         82,35% (42/51 nt)
X86355 IGHJ5*02                     174         82,35% (42/51 nt)

seq1                                gacagctttctttaacgcctatgacttctggggccagggaaccctggtcaccgtc
X86355 IGHJ4*02                     ..............--ta--t-----a----------------------------
J00256 IGHJ4*01                     ..............--ta--t-----a---------a------------------
M25625 IGHJ4*03                     ..............g-ta--t-----a---------a--g---------------
J00256 IGHJ5*01                     ...........ac---tgg-tc----c---------a------------------
X86355 IGHJ5*02                     ...........ac---tgg-tc---cc----------------------------
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The outputs are archived in 
a single file in ZIP format 
which comprises:

      11 files in CSV format which 
recapitulate results for all 
sequences of the run.

      The 'Detailed view' for each 
analysed sequence that allows the 
visualization of the individual 
results.
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1

1

IMGT/HighV-QUEST has been developed by IMGT®, the international 
ImMunoGeneTics Information System® [14], to answer the problematic of the 
analysis of the antigen receptor data from Next-Generation Sequencing (NGS). The 
analysis of the expressed repertoires of antigen receptors - immunoglobulins (IG) or 
antibodies and T cell receptors (TR) - represents a crucial challenge for the study of 
the adaptive immune response in normal and disease-related situations. 
IMGT/HighV-QUEST, the high-throughput version of IMGT/V-QUEST, can analyse 
batches of 150,000 IG and TR rearranged sequences in one run. The tool provides 
an easy to use and highly cutomizable interface which is already familiar to 
IMGT/V-QUEST users. The standardized analysis is based on the 
IMGT-ONTOLOGY concepts [15,16] and the results are as detailed as in 
IMGT/V-QUEST, including the identification of the variable, diversity and joining 
genes and alleles, the detailed analysis of the junctions, the analysis of the 
mutations... The results are formatted in CSV and text in order to facilitate statistical 
processing.
 
IMGT/HighV-QUEST is available from the IMGT® Home page (http://www.imgt.org). ‘Analysis history’ 

lists all analyses 
launched by a user.

The submission time in CET 
(Central European Time) is 
indicated for each analysis 
plus the completion time 
evaluation for all running 
analyses.

The results are 
compressed as a single 
ZIP file to be downloaded.

When a user removes or cancels an 
analysis, or fifteen days after the 
date of completion, all sequences 
and results are fully deleted from 
the system to respect data 
confidentiality.

Users can follow the 
status of their 
analyses (completed, 
running..).

Actions N° of sequencesetaD noissimbuStluseR labolGresUeltiT

Eltaf ALAMYAR completed 2010-08-19 11:29:26 CET 108721 ( 441.47 MB , 108731 Files )     Remove

Mus musculus TR completed 2010-08-24 18:50:57 CET 150000 Download ( 588.06 MB , 150010 Files Remove

running 2010-08-26 13:39:07 CET
predicted completion time: 2010-08-27 at 20:22:08 CET 108721 Not completed     Cancel

running 2010-08-26 13:39:34 CET
predicted completion time: 2010-08-29 at 14:11:31 CET 150000 Not completed     Cancel

Note: this table is not dynamic, please click here to Refresh the table

Human IG

H. ig with ins/del

M. TR with ins/del

Eltaf ALAMYAR

Eltaf ALAMYAR

Eltaf ALAMYAR

Species

Mus_musculus

Receptor type

IG

TR

IGH

TRA

Homo_sapiens

Homo_sapiens

Mus_musculus

Download 

From IMGT-ONTOLOGY to INN definition

Antibodies represent a large number of the pharmaceutical substances submitted 
to the World Health Organization/International Nonproprietary Names 
(WHO/INN) Programme [9]. The INN definition of antibodies is based on the 
IMGT-ONTOLOGY concepts of classification (nomenclature), description (labels) 
and numerotation (IMGT unique numbering). It provides the closest V and J 
genes and alleles corresponding to the amino acid sequences with, for the 
humanized (-zumab INN suffix) and human (–umab INN suffix) antibodies, the 
percentage of identity of the V regions [10]. Amino acid changes of the constant 
region, by comparison with the reference alleles (and expected allotypes [11]), 
and those of the FR4-IMGT, by comparison with the closest germline J genes and 
alleles, are indicated based on the IMGT numbering per domain. This information 
is obtained with the IMGT/DomainGapAlign tool (http://www.imgt.org).

[9] World Health Organization. INN Working Document 09.251.Update 18/12/2009
[10] Jefferis R, Lefranc M-P. mAbs 1:332-338 (2009)
[11] Lefranc M-P. mAbs 3:1-2 (2011)

The IMGT/mAb-DB Query page allows requests on several 
fields. These  are organized in 5 sections: 

IMGT/mAb DB ID
INN and other names
characteristics  and structure
specificity (target name and target species)
clinical indication, development status and clinical domain.

IMGT/mAb-DB Query page

If one 3D structure is available (for example 1ce1 for alemtuzumab), it is 
possible to query IMGT/3Dstructure-DB [7,8]:

• to visualize hydrogen bounds in the IMGT Collier de Perles on two layers 

• to check the contact analysis table. The tables show that all hydrogen bond 
interactions of alemtuzumab with its ligand (CD52 mimotope) only involve 
amino acids from the CDR-IMGT.
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novel IMGT® contribution for antibody engineering and humanization
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IMGT®, the international ImMunoGeneTics information system® (http://www.imgt.org) provides a 
standardized way to compare immunoglobulin sequences and to delimit the FR-IMGT and CDR-IMGT in 
the process of antibody humanization and engineering, whatever the chain type (heavy and light), 
whatever the species (e.g. murine and human) [1-3]. IMGT® is based on the IMGT-ONTOLOGY concepts 
of classification (IMGT gene and allele nomenclature approved by HGNC and WHO-IUIS), of description 
(IMGT labels), and of numerotation (IMGT unique numbering). IMGT/HighV-QUEST analyses NGS data 
(150.000 sequences per batch). IMGT/DomainGapAlign analyses amino acid sequences per domain, 
provides the CDR-IMGT and FR-IMGT delimitation and the evaluation of the number of IMGT 
physicochemical classes changes. IMGT/mAb-DB provides links to IMGT/3Dstructure-DB (if 3D 
structures are known) and to IMGT/2Dstructure-DB and IMGT Colliers de Perles (if sequences are 
available in INN or in the literature). These new tools and database contribute to the invaluable help 
brought by IMGT® for the analysis of recombinant antibody sequences and further characterization of 
specificity or potential immunogenicity.
[1] Lefranc M.-P. Mol. Biotechnol. 40, 101-111 (2008)
[2] Lefranc M.-P. et al. Nucleic Acids Res 37, D1006-1012 (2009)
[3] Ehrenmann F. et al. Nucleic Acids Res 38, D301-307 (2010)

The IMGT unique numbering and the IMGT/HighV-QUEST and IMGT/DomainGapAlign tools provide the delimitations 
of the FR-IMGT and CDR-IMGT for the analysis of antibody paratope or loop grafting in antibody engineering.

The IMGT/mAb-DB with its links to the other IMGT® databases and tools, based on the IMGT-ONTOLOGY concepts, 
bridge the gap between sequences and 3D structures facilitating the analysis of antibody/antigen interactions. 


