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IMGT® (International ImmunoGenetics information system)
provides databases and tools based on the IMGT-ONTOLOGY for
in-depth exploration of the adaptive immune response.

Understanding the adaptive immune response by deciphering the
immunoglobulins (IG) and T cell receptor (TR) genes on the
genomic loci of jawed vertebrates.

Analysis and exploration of the expressed IG and TR repertoires
based on comparison with IMGT reference directories in normal
and pathological situations.

2D and 3D structure databases and tools for analysis of the
adaptive immune proteins and engineered antibodies and TR.

https://www.imgt.org/

Manso et al. Nucleic Acids Res. 2022 Jan 7;50(D1):D1262-D1272. 



IMGT® (International ImmunoGenetics information system)
provides databases and tools based on the IMGT-ONTOLOGY for
in-depth exploration of the adaptive immune response.

Understanding the adaptive immune response by deciphering the
immunoglobulins (IG) and T cell receptor (TR) genes on the
genomic loci of jawed vertebrates.

Analysis and exploration of the expressed IG and TR repertoires
based on comparison with IMGT reference directories in normal
and pathological situations.

2D and 3D structure databases and tools for analysis of the
adaptive immune proteins and engineered antibodies and TR.

https://www.imgt.org/

Manso et al. Nucleic Acids Res. 2022 Jan 7;50(D1):D1262-D1272. 



- PrincipaI investigator of the project: Pr. Christophe Benoist from Harvard Medical School (HMS)

- Collaboration with Dr. Liang Yang from HMS, and  Dr. Serge Candéias from the CEA.

- The project includes 90 participants from 31 labs

➢ Collaboration between IMGT® and immgenT project to study the expressed

T cell receptor (TR) repertoires of the adaptive immune response in mouse 

https://www.immgen.org/ImmGenT/

• Single cells RNAseq data from mouse (C57BL/6J strain) across various physiological and pathological 

conditions:       - Different tissues

- Different infections (virus, bacteria, fungus)

- Different ages

- Cancer

- ….
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IMGT analysis based on the IMGT standards

• Fasta files for each chain are analysed with IMGT/HighV-QUEST to get the 11 output files.

• Analyses and visualization of the data

Tool to analyse immunoglobulin and T cell receptor repertoires and V-(D)-J rearrangement

Giudicelli, V., Brochet, X., Lefranc, M.-P. Cold Spring Harb Protoc. 2011 Jun 1;2011(6). pii: pdb.prot5633. doi: 10.1101/pdb.prot5633.



Analyses of the V-(D)-J junction (IMGT/JunctionAnalysis)Identifies the germline V, D and J genes and alleles

Description of mutations Full annotation of the V-DOMAIN
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1. V and J genes abundance:
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3. Nucleotide trimmed, N-diversity and Palindrome:



1. V and J genes abundance: 2. Preference for V-J genes pairing in chain rearrangement

4. CDR3-IMGT length distribution TRA

- Outliers with short (< 7 AA) 

or long (>16 AA) CDR3

- Identification of unusual 

rearrangements

3. Nucleotide trimmed, N-diversity
and Palindrome:



➢ Identification of unusual rearrangements

TRDD in TRA

TRDD with TRDJ1 in TRA

TRBD1 + TRBD2 in TRB

Germline segments (RSS) in TRA and TRB

Two V-REGION in TRA and TRB

Two J-REGION in TRA and TRB

Capture of unrelated germline sequence in 
TRA and TRB

V-REGION J-REGION

TRDD1 and/or TRDD2

V-REGION TRDJ1

TRDD1 and/or TRDD2

TRAC or TRDC

V-REGION J-REGION

TRBD1 and TRBD2

V-REGION J-REGION

Germline segment (RSS)

V-REGION 2 J-REGIONV-REGION 1

V-REGION 1 J-REGION 1 J-REGION 2

V-REGION J-REGION

Germline sequence



➢ Conclusion

-> Collaboration IMGT and ImmgenT project: analysis of expressed TR repertoires in mouse 

with IMGT/HighV-QUEST tool and visualisation of data:

• Identification of V, D and J genes and alleles

• V-(D)-J junction analysis: nucleotide trimmed, N-diversity, palindrome and CDR3 

length

• Unusual rearrangements identified: two J or V genes, germline segments, TRDD gene 

in alpha, etc
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