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Adaptive Immune Receptors

T cell receptor (TCR) B cell receptor (BCR)

β* chain α* chain
light chain

heavy chain

* or γ and δ chains
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Adaptive Immune Receptors
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Adaptive Immune Receptors

Complementarity determining regions (CDRs), especially 
CDR3β/heavy, are most important for antigen binding
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Receptor Data Currently in the IEDB
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189,978 TCRs 
(+915 negative)

4,790 BCRs
(+77 negative)
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Receptor Data Currently in the IEDB
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3,300 
references

189,978 TCRs 
(+915 negative)

4,790 BCRs
(+77 negative)

8

Receptor Data Currently in the IEDB
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Receptor Data Currently in the IEDB
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Receptor group: these 
receptors share the 
same CDR3s
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Receptor Data Currently in the IEDB
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IEDB Receptor Data Updates

Web Interface Updates Data Standardization Collaborative Projects

• Home page
• Receptor results tab
• AIRR-format data export

• New standardization 
pipeline

• Old vs new receptor data
• Re-curation

• IMMREP2025
• AIRR Knowledge 

Commons
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Web Interface Updates: Receptor Search Panel

new!
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Web Interface Updates: Receptor Search Panel

Detailed receptor search side panel:
already available on CEDAR & IEDB
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Web Interface Updates: Epitope Column

Soon on 
IEDB & 
CEDAR
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Web Interface Updates: Epitope Column

Note: multiple 
rows per 

“Receptor group”
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The AIRR Data Standard for Immune Receptors

• We are adding AIRR export format to IEDB/CEDAR

• The Adaptive Immune Receptor Repertoire (AIRR) Community has 
developed a standard for immune receptor and repertoire data

More Info: docs.airr-community.org
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https://docs.airr-community.org/en/stable/
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Web Interface Updates: AIRR Export
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Web Interface Updates: AIRR Export
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new!
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Web Interface Updates: AIRR Export
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Web Interface Updates: AIRR Export
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AIRR format download:
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Web Interface Updates: AIRR Export
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Curated versus Calculated IEDB Receptor Data

IEDB
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Curated versus Calculated IEDB Receptor Data

IEDB

 

• Curated fields are heterogeneous, reported as published
• Calculated fields provide data in standardized, computer-readable format
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Curated versus Calculated IEDB Receptor Data

IEDB

 

• Curated fields are heterogeneous, reported as published
• Calculated fields provide data in standardized, computer-readable format

We are revising the data to ensure all calculated fields are complete and 
ready-to-use 

24



2025 IEDB User Workshop

Available Curated Data for all Receptors in the IEDB

TCR BCR

Total receptors (receptor 
groups expanded) 225,983 8,639

Chain 1 has full nt 97 87

Chain 2 has full nt 717 89

Chain 1 has full aa 1,557 6,208

Chain 2 has full aa 1,661 5,300

Chain 1 has curated CDR3 
and/or V/J (no full nt/aa) 62,894 2,291

Chain 2 has curated CDR3 
and/or V/J (no full nt/aa) 192,326 1,366
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Available Curated Data for all Receptors in the IEDB

mostly full aa 
sequence 

(often from PDB 
3D structure)
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TCR BCR

Total receptors (receptor 
groups expanded) 225,983 8,639

Chain 1 has full nt 97 87

Chain 2 has full nt 717 89

Chain 1 has full aa 1,557 6,208

Chain 2 has full aa 1,661 5,300

Chain 1 has curated CDR3 
and/or V/J (no full nt/aa) 62,894 2,291

Chain 2 has curated CDR3 
and/or V/J (no full nt/aa) 192,326 1,366
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Available Curated Data for all Receptors in the IEDB

mostly CDR3 
+ gene names
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TCR BCR

Total receptors (receptor 
groups expanded) 225,983 8,639

Chain 1 has full nt 97 87

Chain 2 has full nt 717 89

Chain 1 has full aa 1,557 6,208

Chain 2 has full aa 1,661 5,300

Chain 1 has curated CDR3 
and/or V/J (no full nt/aa) 62,894 2,291

Chain 2 has curated CDR3 
and/or V/J (no full nt/aa) 192,326 1,366
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Updated Calculated Data Standardization Pipeline

Flag for re-curation

Curated data Standardization pipeline

Standardized and validated:
- receptor/chain type
- V/D/J genes
- CDRs + junction

Receptor/chain type, 
species +
- full nt sequence or
- full aa sequence or
- V/D/J genes, CDRs

IgBLAST nt

IgBLAST aa +
 ANARCII

tidytcells

custom scripts

Calculated data

Anomalies
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V/D/J Gene Name Standardization Examples

Full sequence data → recalculate (IgBLAST nt/aa)

Automated standardization (tidytcells*):
TCRAV1-2 → TRAV1-2
TCRAJ52-01*01 → TRAJ52*01
TRAV29-01 → TRAV29/DV5

Unable to standardize, human re-curation:
1-1 → TRAV1-1
TRVB12 → TRBV12
05-07*01 → TRBV5-7*01
nonexistent gene name/wrong species

*Support for BCR genes was 
added as part of this project, see
github.com/yutanagano/tidytcells
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https://github.com/yutanagano/tidytcells
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TCR Gene Updates Per Chain

TCRV TCRD TCRJ

1,247

554

*human data only
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BCRV BCRD BCRJ
48

97

*human data only
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BCR Gene Updates Per Chain
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CDR3/Junction Standardization Examples

→ AVLNTGGFKTI

Calculated junction* Calculated CDR3Curated CDR3
    CAVLNTGGFKTIF → CAVLNTGGFKTIF

     AVLNTGGFKTI → CAVLNTGGFKTIF

     AVLNTGG    → CAVLNTGGFKTIF

ASYLCAVLNTGGFKTIFG → CAVLNTGGFKTIF

    SAVLNTGGFKTIF → CAVLNTGGFKTIF

       DASTGA → re-curate/omit

*V/J gene names inform junction standardization, soon available in tidytcells v3

Full sequence data → recalculate (IgBLAST nt / ANARCII)
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CDR3/Junction Updates per Chain
TCR BCR

2,9431,2907,262 119

*human data only
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Anomalous Receptors Flagged for Re-Curation

 8 (8)

Number of receptors (number of studies)

TCR BCR
Total: 1,195 (170) Total: 275 (89)

Receptor re-curation 
by Dr. Laura Zarebski
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IMMREP25: TCR Specificity Prediction Challenge

Training data provided 
by IEDB and VDJdb

IEDB data preprocessing 
by Dr. Eve Richardson
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Integration into the AIRR Knowledge Commons (AKC)

more info: airr-knowledge.org

Component repositories:

Publication:
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https://airr-knowledge.org
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