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IMGT®, the international ImMunoGeneTics information system® is the international reference in immunogenetics and immunoinformatics [1] . IMGT® provides a high quality integrated knowledge 
resource, specialized in immunoglobulins (IG), T cell receptors (TR), major histocompatibility complex (MHC) of human and other vertebrates, and related proteins of the immune system (RPI), which 
belong to the immunoglobulin superfamily (IgSF) and to the MHC superfamily (MhcSF). IMGT® includes six databases, Web resources which consist of more than 10,000 HTML pages, and fifteen 
interactive tools. The accuracy and the consistency of the IMGT® data are based on IMGT-ONTOLOGY, the first ontology for immunogenetics and immunoinformatics. IMGT® components are of a 
particular interest in cancer research as they provide international standards, for example in the analysis of IG and TR in lymphomas and leukemias, and standardized criteria for antibody humanization 
and engineering of therapeutical recombinant monoclonal antibodies. 
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Breast cancer 
adjuvant Phase III    
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4 - "Synthesis view"

3'UTR

DONOR-
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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.

Humanized antibodies used in oncology [12]
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25               17                38                11            91

26               17                36                10            89
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IMGT gene name and definition
IMGT gene name :	 Homo sapiens IGHV3-21
IMGT gene definition :	 Immunoglobulin heavy variable 3-21

Chromosomal localization
Locus name : 	 Homo sapiens IGH locus
Chromosome : 	 14
Chromosomal localization : 	 14q32.33 

Number of alleles: 	 2

IMGT reference alleles

IMGT/GENE-DB reference sequences (in FASTA format) for the allele(s): IGHV3-21*01, IGHV3-21*02
                  Nucleotide sequences with gaps according        	 Amino acid sequences with gaps according  	
                    to the IMGT unique numbering 	 	 to  the IMGT unique numbering
                    Nucleotide sequences without gaps	 	 Amino acid sequences without gaps

Other sequences from the literature (compiled in IMGT Gene tables, IMGT Repertoire)

IMGT Repertoire links 

Known IMGT/LIGM-DB cDNA sequences for Homo sapiens IGHV3-21
D83686 L02258 L02260 L04329 L26905 L28051 L29155 U00508 U00572 U06787 U21270 U43754 U64497 U77372 U81383 U95238 X61023 X61235 X79168 
X97554 X98932 X98933 X98934 X98935 X98936 X98937 X98938 X98939 X98944 X98945 X98946 X98947 X98948 X98950 X98951 X98952 X98954 X99354 
X99992 Y14934  ...

External links
HGNC Genew: 5586     NCBI Entrez Gene: 28444     GDB: GDB:9931690     GenAtlas: 26448      GeneCards: IGHV3-21              

IMGT/GENE-DB entry 
for Homo sapiens IGHV3-21
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FR1-IMGT
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CDR1-IMGT

Summary table

V-REGION protein display with colored AA according to the AA IMGT Classes

V-REGION most frequently occurring AA per 
position and per FR-IMGT and CDR-IMGT for sequences aligned with IGHV3-21 

	 Gene a nd a l l e l e 	 S pec i es 	 Doma i n	 S mi t h- Wa t er ma n	 I dent i t y  per c ent a ge	 Ov er l a p
	 I GHV4- 59* 01	 Homo s a pi ens 	 1	 494	 73. 0	 100

	          FR1- I MGT           CDR1- I MGT       FR2- I MGT      CDR2- I MGT                 FR3- I MGT
	           ( 1- 26)              ( 27- 38)          ( 39- 55)        ( 56- 65)                   ( 66- 104)
	 __________________________ ____________ _________________ __________ _______________________________________ ____
	 1        10        20         30         40        50         60         70        80        90        100           
	 | . . . . . . . . | . . . . . . . . . | . . . . . .  . . . | . . . . . . . .  . | . . . . . . . . . | . . . . .  . . . . | . . . . .  . . . . | . . . . . . . . . | . . . . . . . . . | . . . . . . . . . | . . . .  . . . .
al emt uz umab_VH	 QVQLQESGP. GLVRPSQTLSLTCTVS GFTF. . . . TDFY MNWVRQPPGRGLEWI GF I RDKAKGYTT EYNPSVK. GRVTMLVDTSKNQFSLRLSSVTAADTAVYYC ARE
I GHV4- 59* 01	 QVQLQESGP. GLVKPSETLSLTCTVS GGSI . . . . SSYY WSWI RQPPGKGLEWI GY I YYS. . . GST NYNPSLK. SRVTI SVDTSKNQFSLKLSSVTAADTAVYYC AR.
( Homo s a pi ens ) 	              R  Q           FTF    TDF  MN V     R      F  RDK   YT  E    V  G   ML          R                 

	 Gene a nd a l l e l e 	 S pec i es 	 Doma i n	 S mi t h- Wa t er ma n	 I dent i t y  per c ent a ge	 Ov er l a p
	 I GHG1* 01 or  * 02	 Homo s a pi ens 	 1	 634	 100	 98
	 I GHG1* 01 or  * 02 or  * 03	 Homo s a pi ens 	 2	 742	 100	 110
	 I GHG1* 01 or  * 02	 Homo s a pi ens 	 3	 738	 100	 107

	                A       AB      B          BC        C      CD     D           DE           E     EF   F           FG          G   
	             ( 1- 15)           ( 16- 26)     ( 27- 38)    ( 39- 45)        ( 77- 84)                   ( 86- 96)     ( 97- 104)     ( 105- 118)   ( 119- 125)
	         _______________   ___________ __________ _______       ________               ___________  ________ _____________ ________
	         1        10           20         30       40              80                      90          100        110        120
	 87654321| . . . . . . . . | . . . . . 123. . . . | . . . . . .  . . . | . . . . . .  . | . . . . . 1234567. . . | . . . . 12345677654321. . . . . | . . . . . . 12. . . | . . . .  . . . . . | . . . . . . .  . . | . . . . .
al emt uz umab_CH1	 . . . . ASTKGPSVFPLAPSSKSTS. . . GGTAALGCLVK DYFP. . EPVT VSWNSGALTS. . . . GVHTFPAVLQSS. . . . . . GLYSLSSVVTVPSSSL. . . GTQTYI C NVNHKP. . SNTKV DKKV
I GHG1* 01	 . . . . ASTKGPSVFPLAPSSKSTS. . . GGTAALGCLVK DYFP. . EPVT VSWNSGALTS. . . . GVHTFPAVLQSS. . . . . . GLYSLSSVVTVPSSSL. . . GTQTYI C NVNHKP. . SNTKV DKKV
( Homo s a pi ens )  

al emt uz umab_CH2	 . . APELLGGPSVFLFPPKPKDTLMI . SRTPEVTCVVV DVSHEDPEVK FNWYVDGVEVH. . . NAKTKPREEQYN. . . . . . STYRVVSVLTVLHQDW. . LNGKEYKC KVSNKA. . LPAPI  EKTI SKAK
I GHG1* 01	 . . APELLGGPSVFLFPPKPKDTLMI . SRTPEVTCVVV DVSHEDPEVK FNWYVDGVEVH. . . NAKTKPREEQYN. . . . . . STYRVVSVLTVLHQDW. . LNGKEYKC KVSNKA. . LPAPI  EKTI SKAK
( Homo s a pi ens )  

[1] Lefranc, Leukemia 175: 260,266 (2003)
[2] Giudicelli et al., Nucl Acids Res 33: D256-D261 (2005).
[3] Lefranc. WHO-IUIS report. Dev Comp Immunol (in press)
[4] Duroux et al., Biochimie Sep 11; [Epub ahead of print] (2007)

[9] Kaas, Lefranc Current Bioinformatics 2:21-30 (2007) 
[10] Lefranc et al., Dev Comp Immunol 27:55-77 (2003)
[11] Lefranc et al., Dev Comp Immunol 29:185-203 (2005)
[12] Magdelaine-Neuzelin et al. Crit Rev Oncol Hematol 64:210-225 (2007)

[5] Giudicelli et al. Nucl Acids Res 32:W435-W440 (2004) V quest
[6] Yousfi Monod et al. Bioinformatics 20:i379-i385 (2004) 
[7] Ghia et al. Leukemia 21:1-3 (2007)
[8] Pommié et al. J Mol Recognit 17:17-32 (2004)

References

3 - Results of IMGT/JunctionAnalysis

Translation  of the JUNCTIONAnalysis  of the JUNCTION

IMGT/JunctionAnalysis analyses accurately the IG and TR junctions: it identifies the IGHD genes and alleles, 
describes the N- and P-REGION, “gc” content, amino acid physicochemical properties, and calculates the pI.    

The "Synthesis view" provides an overview of sequences which express the same V-GENE and allele. 6 CLL sequences 
are aligned with IGHV1-69*01 (and are "unmutated" sequences) and IGHV3-21*01 (and are "mutated" sequences).

T
)

V-REGION translation for sequences aligned with IGHV3-21

                               <---------------------------------------------  FR1 - IMGT  ------------------------------
                               1               5                   10                  15                  20            
                                E   V   Q   L   V   E   S   G   G       G   L   V   K   P   G   G   S   L   R   L   S   C
AB019439 IGHV3-21*01           gag gtg cag ctg gtg gag tct ggg gga ... ggc ctg gtc aag cct ggg ggg tcc ctg aga ctc tcc tg 
                                        H                                           T                                    
AF087419                       --- --- --c t-- --- --- --- --- --c ... --- --- --- -cc --g --- --- --- --- --- --- --- --
                                                                                                                         
AJ389178                       --- --- --- --- --- --- --- --- --- ... --- --- --- --- --- --- --- --- --- --- --- --- --
                                                                                                                         
AY553643                       --- --- --- --- --- --- --- --- --- ... --- --- --- --- --- --- --- --- --- --- --- --- --

V-REGION mutation table

V-REGION mutation statistics for nucleotides

V-REGION mutation statistics for amino acids

1 - "Detailed view" : Identification of the closest genes and alleles

2 - "Detailed view" : Characterization of the mutationsIMGT/V-QUEST identifies the sequences with the closest gene and allele by comparison with the 
IMGT reference directory. It displays nucleotide and protein alignments according to the IMGT 
unique numbering and evaluates the mutational status. The mutational status of IGHV sequences is 
one of the most important prognostic factor to stratify patients with CLL* [7].  For instance, the 
AF087419 sequence (from CLL patient), with 93,06% identity with Homo sapiens IGHV3-21*01 
(268/288 nucleotides), belongs to the CLL "mutated" sequences by opposition with CLL "unmutated" 
sequences (>98% identity with the closest gene and allele).

IMGT/V-QUEST characterizes the mutations: position, silent or not silent, amino acid changes, 
number of nucleotide transitions and transversions, IMGT amino acid class [8] changes per FR-IMGT 
and CDR-IMGT.

Sequence compared with the human IG set from the IMGT reference directory

>AF087419 
gaggtgcacttggtggagtctgggggcggcctggtcaccccgggggggtccctgagactc
tcctgtgcagcctctggattcagcttcagttcctctagcatgaactgggtccgccaggcc
ccagggaaggggctggagtggctctcatccattagcggtagtagtagtgtcaaattctac
gcagactcagtgaagggccgattcaccatctccagagacaacgccaagaactcactgtat
ctgcaaatgaacaacctgagagccgaggacacggctgtgtactactgtgcgagagatcgg
acgtaccctgatgcctactttgacttctggggacagggaaccctggtcaccgtctcctca
ggta

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
AB019439 IGHV3-21*01           1255        93,06% (268/288 nt)
M99658 IGHV3-21*02             1255        93,06% (268/288 nt)
M99675 IGHV3-48*01             1192        90,62% (261/288 nt)
AB019438 IGHV3-48*02           1183        90,28% (260/288 nt)
AJ879484 IGHV3-h*01(P)         1177        90,53% (258/285 nt)

Alignment with FR-IMGT and CDR-IMGT delimitations

                               <---------------------------------- FR1-IMGT -------------------------------->____________
AF087419                       gaggtgcacttggtggagtctgggggc...ggcctggtcaccccgggggggtccctgagactctcctgtgcagcctctggattcagcttc
AB019439 IGHV3-21*01           --------gc----------------a...----------ag--t----------------------------------------c----
M99658 IGHV3-21*02             --------ac----------------a...----------ag--t----------------------------------------c----
M99675 IGHV3-48*01             --------gc----------------a...---t----acag--t----------------------------------------c----
AB019438 IGHV3-48*02           --------gc----------------a...---t----acag--t----------------------------------------c----
AJ879484 IGHV3-h*01(P)         --------gc----------------a...---t----a-ag--t----------------------------------------c----

Sequence number  1:  AF 087419  

 

* Chronic lymphocytic leukemia

Clone names Accession numbers Molecule type

IGHV3-21*01 F + + + - AB019439 gDNA

IGHV3-21*02 F V3-21 M99658 gDNA

IGHV3-21 
allele names

IMGT/LIGM-DB reference sequencesGene 
functionality R T Pr

Clone names Accession numbers Molecule type

WHG16 X62127 gDNA
HHG4 X62129 gDNA

DP-77 Z14073 gDNA
+

IGHV3-21 
allele names

IGHV3-21*01 F + +

Gene 
functionality R T Pr

IMGT/LIGM-DB sequences from the literature

An  IMGT/GENE-DB entry provides a full characterization of a gene and of its alleles with expertly annotated data 
(definition, localization, reference sequences, functionality...) and external links to HGNC Genenew, Entrez Gene, 
GDB, GenAtlas, GeneCards , and OMIM.

1  IMGT/GENE-DB database 

provides an easy and common access to the variable (V), diversity (D), joining (J) and constant (C) 
IG and TR genes and alleles [2].  Human IMGT gene names were approved in 1999 by the HUGO 
nomenclature committee (HGNC) and by the World Health Organization-International Union of 
Immunological Societies (WHO-IUIS) [3]. The IMGT gene nomenclature is based on the 
CLASSIFICATION axiom and concepts of IMGT-ONTOLOGY [4]. 

  IMGT/V-QUEST and IMGT/JunctionAnalysis tools 

perform an accurate analysis of the IG and TR rearranged nucleotide sequences [5,6]. 
2

 IMGT/Collier-de-Perles tool

can display the V-DOMAIN [9] according to the IMGT unique numbering [10] on one or two 
layers, colored with the VH or VL coloring of the CDR-IMGT, and  with the IMGT amino acid 
physicochemical classes [8] for the FR-IMGT.

3

IMGT/DomainGapAlign tool 

analyses IG and TR amino acid sequences. It 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. IMGT/DomainGapAlign displays the 
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 [10],  and for 
‘C’, with delimitation of the strands and loops, according to the IMGT unique numbering for C-DOMAIN [11], based on the NUMEROTATION axiom and concepts of 
IMGT-ONTOLOGY. For instance, V-REGION of alemtuzumab V-DOMAIN is identified as having 73% identitiy with Homo sapiens IGHV4-59*01.

4

 The IMGT unique numbering 

allows the standardized comparison of V domain sequences for antibody humanization [12].
5

IMGT Repertoire 

provides tables for monoclonal antibodies with clinical indications (murine, chimeric, humanized and fully human antibodies, and immunoadhesins) which summarize their 
main characteristics (name, specificity, clinical indication, etc.).

6
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