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Supplementary Table 1 summarizes major tools for AIRR-sequencing data pre-processing , germline 

gene annotation and novel gene/allele inference and discovery. 

 

Sr. 

No 

Tools/softwares Summary Conceived 

for bulk or 

single-cell 

(sc) analysis 

Pre-processing of sequencing data 

1. VDJServer1 A scalable web-based resource for immune repertoire pre-

processing (based on pRESTO and IgBlast), basic repertoire 

analysis and data sharing. 

bulk 

2. immuneDB2 
A Python package and web-based user interface for storing 

and analyzing large quantities of AIRR-seq data. 

Interoperable with multiple tools and format, with tools for 

sequence pre-processing. 

bulk 

3. Change-O3 & 

pRESTO4 

(Immcantation 

suite) 

Python packages for AIRR-seq data processing, including 

quality control, UMI correction, alignment, and clonal 

assignment. Offers tools for both pre- and post-processing 

functionalities. 

bulk/sc 

4. MiXCR5 A Java package for AIRR-seq data processing, UMI correction, 

alignment, and clonal assignment. Also supports scAIRR-seq 

processing and reconstruction of AIR sequences from RNA-

seq data. 

bulk/sc 

5. Cell Ranger6 A command line tool to pre-process 10X Genomics single-cell 

sequencing data. Contains all the functions for sequence 

alignment, demultiplexing, integration with scRNA-seq data, 

and supports cell surface feature barcoding. 

sc 

6. Vidjil7 An open-source web application for automated preprocessing 

of AIRR-seq. Specialized in repertoire analysis in hemopathies, 

integrated with patient databases. 

bulk 

7. LymAnalyzer8 A Java package for pre-processing of AIRR-seq data. Performs 

gene alignment, PCR error correction, novel allele inference, 

bulk 

https://docs.google.com/document/d/1QfHt9KOGPCLdg6iPiq0KkXO-IGNyp2Pj-4882I0DLWc/edit#table_tools
https://vdjserver.org/
https://paperpile.com/c/ARDJxp/Y5O2
https://immunedb.readthedocs.io/en/latest/index.html
https://paperpile.com/c/ARDJxp/GaL8
https://presto.readthedocs.io/en/stable/
https://paperpile.com/c/ARDJxp/Vta4
https://changeo.readthedocs.io/en/stable/
https://paperpile.com/c/ARDJxp/OSWk
https://github.com/milaboratory/mixcr/releases/
https://paperpile.com/c/ARDJxp/xiaP
https://support.10xgenomics.com/single-cell-gene-expression/software/pipelines/latest/what-is-cell-ranger
https://paperpile.com/c/ARDJxp/bEfm
https://www.vidjil.org/
https://paperpile.com/c/ARDJxp/opia0
https://sourceforge.net/projects/lymanalyzer/
https://paperpile.com/c/ARDJxp/o3jYx
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SHM analysis, but no UMI correction or clonotyping. 

8. Abalign9 A Python package with graphical user interface containing a 

sequence alignment algorithm built specifically for BCRs. 

Takes input from sequencing fasta files, but does not support 

UMI correction. 

bulk 

9. dandelion10 A Python package to preprocess 10X scAIRR-seq data. Main 

functionality includes re-annotation of Cell Ranger output, 

reorganizing non-productive sequences, and improved 

annotation of γδTCR. 

sc 

10. sciReptor11 A Perl & R package to pre-process single-cell BCR 

sequencing data. Takes input from fastq files and performs 

quality controls, consensus building, gene annotations, and 

with the option to integrate flow cytometry data. 

sc 

11. IMperm12 An immune paired-end reads merger for sequencing data 

written in C, capable of handling all types of paired-end reads, 

eliminating adapter contamination and merging low-quality 

and minor/non-overlapping reads. 

bulk 

12. 
IMonitor13 A Perl and R package for pre-processing of AIRR-seq data. 

Performs multiple round of alignment to ensure accurate allele 

identification, and possesses functionalities for PCR error 

correction and bias minimization. 

bulk 

13. iROAR14 
A Python package to correct for over amplification bias in 

multiplex-based AIRR-seq library. Accepts clonotype tables 

in VDJTools format as input, calculates Over Amplification 

Rate, and output adjusted clonal count and frequency. 

bulk 

Germline gene annotation 

14. TRUST415 A C package for the extraction, alignment, and annotation of 

AIR sequences from RNA-seq libraries. Output reconstructed 

contigs with annotations. Also supports single-cell libraries 

with cell barcodes. 

bulk/sc 

15. SONAR16 A Python package for ontogenic analysis of the antibody 

repertoire. Specialized in longitudinal tracking of antibody 

sequences. 

bulk 

http://cao.labshare.cn/abalign/
https://paperpile.com/c/ARDJxp/1nyLu
https://sc-dandelion.readthedocs.io/en/latest/index.html
https://paperpile.com/c/ARDJxp/CvxmZ
https://codebase.helmholtz.cloud/scireptor/pipeline
https://paperpile.com/c/ARDJxp/h980J
https://github.com/zhangwei2015/IMperm
https://paperpile.com/c/ARDJxp/M8X2g
https://github.com/zhangwei2015/IMonitor
https://paperpile.com/c/ARDJxp/2AbXV
https://github.com/smiranast/iROAR
https://paperpile.com/c/ARDJxp/AjnT
https://github.com/liulab-dfci/TRUST4
https://paperpile.com/c/ARDJxp/1AseR
https://github.com/scharch/SONAR
https://paperpile.com/c/ARDJxp/TujQR
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16. IMGT17,18 A web-based interface for gene annotation of AIR sequences 

using V-QUEST (high throughput annotation using high V-

QUEST). 

bulk 

17. IMSEQ19 A software in C++ for germline gene assignment from AIRR-

seq fastq files. Also supports UMI error correction. 

bulk 

18. IgBLAST20 A web-based tool for alignment of TCR and BCR sequences. 

Simple to use, supports a variety of germline databases and 

custom options. 

bulk 

19. TraCeR21

 & 

BraCer22  

Extracts and reconstructs rearranged TCRs and BCRs from 

short read RNA-seq data. Lacks support for AIRR data 

representation. 

sc 

20.   ANARCI23 
A web-based tool to annotate amino acid sequences of BCRs 

and TCRs. Supports a wide variety of numbering schemes, 

but cannot take nucleotide sequences as input, and lacks 

clonal assignment functionalities. 

bulk 

Novel gene/allele inference and discovery 

21. Partis24–27 A Hidden Markov Model-based framework for BCR and TCR 

sequence annotation, simulation, clonal family and germline 

inference, and affinity prediction. Does not support UMI 

correction and clonotyping. 

bulk/sc 

22. TIgGER28 

(Immcantation 

suite) 

An R package for novel allele inference from AIRR-seq 

sequences using a predefined germline sequence database. 

bulk 

23. IgDiscover29 A Python package for annotating and discovering new V,D,J 

genes from AIRR-seq sequencing data using an existing VDJ 

database as a starting point. Output candidate novel V genes. 

bulk 

24. IgDetective30 A Python package to predict V,D,J genes from genome 

assembly. Takes input from a genome assembly, detect the RSS 

motif, then predict the novel genes either based on similarity 

with existing genes (Iterative), or without any assumptions 

(Blind). Outputs a table of predicted genes. 

bulk 

https://www.imgt.org/
https://paperpile.com/c/ARDJxp/wCAIW+5fxf2
http://www.imtools.org/
https://paperpile.com/c/ARDJxp/RHBHF
https://www.ncbi.nlm.nih.gov/igblast/
https://paperpile.com/c/ARDJxp/B6DYb
https://github.com/Teichlab/tracer/
https://paperpile.com/c/ARDJxp/ZnmQN+LUhv7
https://paperpile.com/c/ARDJxp/ZnmQN+LUhv7
https://github.com/Teichlab/bracer
https://paperpile.com/c/ARDJxp/ZnmQN+LUhv7
https://opig.stats.ox.ac.uk/webapps/newsabdab/sabpred/anarci/
https://paperpile.com/c/ARDJxp/RNgtj
https://github.com/psathyrella/partis
https://paperpile.com/c/ARDJxp/3eq3C+hhFxL+obHkR+OjN9b
https://tigger.readthedocs.io/en/stable/
https://paperpile.com/c/ARDJxp/ZtWpA
https://docs.igdiscover.se/en/stable/
https://paperpile.com/c/ARDJxp/USx4J
https://github.com/Immunotools/IgDetective
https://paperpile.com/c/ARDJxp/5KoVm
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25. IMPre31 A Perl and C package for predicting V/J germline gene from 

AIRR-seq data. Takes input as fasta files for AIR sequences 

and outputs a list of inferred germline genes and annotations. 

bulk 

26. SEARCH-D32 A Python package for de novo identification of IGHD genes in 

humans. Takes input from a fasta file containing the IGHD 

locus in the genome assembly, and outputs de novo predicted 

IGHD genes. 

bulk 

27. RAbHIT33 An R package for inference of haplotypes and detection of 

chromosomal deletions from AIRR-seq data. Takes input from 

clonotype tables in AIRR format, and outputs a table of 

possible haplotypes/deletions. 

bulk 

 

Supplementary Table 2 summarizes major tools for repertoire analysis by category: summary 

repertoire statistics, single-cell analysis, repertoire similarity analysis, clonal network analysis, SHM 

and phylogenetic analysis, clustering methods, simulation tools, and machine learning methods. Nota 

bene, the list of software is non-exhaustive. 

Sr. 

No. 

Tools/softwares Summary Compatibility 

Summary repertoire statistics 

1. Alakazam3,34 

(Immcantation 

suite) 

An R package to calculate summary repertoire metrics from 

outputs of pRESTO, Change-O, and AIRR-format data. 

Optimized to work with other Immcantation packages. 

BCR/TCR 

2. Immunarch35 An R package to analyze annotated clonotype data from 

both bulk and single-cell AIRR-seq. Supports reading 

clonotype output directly from other pre-processing 

packages (MiXCR, Cell Ranger, vdjil, imseq, AIRR 

format).  

BCR/TCR 

3. VDJtools36 A Java package to analyze AIRR-seq data. One of the 

earlier packages that bundles multiple repertoire analysis 

functions in one package. Input needs to be converted to 

VDJTools format before use. 

BCR/TCR 

4. Vegan37 An R package with multiple analysis tools for ecology, in 

which diversity and dissimilarity analyses are the most 

relevant to AIRR-seq. 

BCR/TCR 

5. Sumrep34 An R package for the assessment and comparison of general 

repertoire properties.  

BCR/TCR 

6. Abalign9 A Python with graphical user interface to calculate summary BCR 

https://github.com/zhangwei2015/IMPre
https://paperpile.com/c/ARDJxp/5sIWQ
https://github.com/Immunotools/SEARCH-D
https://paperpile.com/c/ARDJxp/dCzM7
https://yaarilab.bitbucket.io/RAbHIT/
https://paperpile.com/c/ARDJxp/Wm3jY
https://docs.google.com/document/d/1QfHt9KOGPCLdg6iPiq0KkXO-IGNyp2Pj-4882I0DLWc/edit#table_tools
https://alakazam.readthedocs.io/en/stable/
https://paperpile.com/c/ARDJxp/sFfdG+Vta4
https://immunarch.com/
https://paperpile.com/c/ARDJxp/Y0w2R
https://vdjtools-doc.readthedocs.io/en/master
https://paperpile.com/c/ARDJxp/Xszc1
https://github.com/vegandevs/vegan
https://paperpile.com/c/ARDJxp/8nTwd
https://github.com/matsengrp/sumrep
https://paperpile.com/c/ARDJxp/sFfdG
http://cao.labshare.cn/abalign/
https://paperpile.com/c/ARDJxp/1nyLu
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repertoire statistics, SHM profiling, B-cell lineage tree 

construction, and humanness assessment by aligning with 

BCR sequences from the Observed Antibody Space 

database. 

7. Recon38 A Python package to estimate the true diversity of the 

repertoire from sequencing data. Takes input from a table of 

clonotype ID and observed size of each clonotype, and 

outputs a table of Hill numbers for the distribution. 

BCR/TCR 

8. AIRRscape39 An R Shiny web application for interactive exploration of 

AIRR-seq data. Takes AIRR-format data as input, and 

output visualizations of gene usage, CDR3 length 

distribution, and sequence motifs comparison. 

BCR/TCR 

9. TCR_nextflow40 A Nextflow pipeline for pre- and post-processing of TCR 

repertoire data recovered from bulk RNA-seq data. Performs 

automated sequence alignment, clonotyping with MiXCR, 

and summary repertoire statistics with Immunarch. 

TCR 

Single-cell analysis 

10. CoNGa41 A Python package to detect correlation between gene 

expression and AIR sequences in scAIRR-seq/scRNA-seq 

data using graph-versus-graph analysis. Takes input from 

the output gene expression and AIR contigs tables from 10X 

Genomics Cell Ranger. 

BCR/TCR 

11. Tessa42 & 

Benisse43 

A Python and R package to integrate TCR (Tessa) or BCR 

(Benisse) sequences with its scRNA-seq data to investigate 

the functional landscape of these sequences. Takes the AIR 

sequence matrix and its RNA-seq count matrix as inputs, 

and outputs a numerical embedding of the AIR sequences 

for further analysis. 

BCR/TCR 

12. Scirpy44 A Python package to analyze scAIRR-seq data. Directly 

integrates with the Scanpy package (scRNA-seq) and output 

from many established pipelines (TraCer & BraCer, Cell 

Ranger, BDRhapsody, AIRR format). 

BCR/TCR 

13. scRepertoire45 An R package to process 10X scAIRR-seq data, with built-

in integration support with the Seurat package (scRNA-seq) 

and AIRR-seq sequence autoencoding (Trex and Ibex). 

Performs clonotyping from contigs and support flexible 

clonotype definitions. 

BCR/TCR 

14. dandelion10 A Python package for 10X scAIRR-seq repertoire analysis. 

Provides functions for spectratyping, calculating gene usage, 

diversity, mutations, clonal overlap, and network analysis. 

BCR/TCR 

15. Platypus & 

ePlatypus46,47 

An R package for the data analysis of scAIRR-seq data. 

Functionalities include summary repertoire statistics, 

sequence similarity networks, integration with gene 

expression data, sequence encoding and feature extraction of 

BCR/TCR 

https://github.com/ArnaoutLab/Recon
https://paperpile.com/c/ARDJxp/yssLH
https://github.com/czbiohub/AIRRscape
https://paperpile.com/c/ARDJxp/kuxAy
https://github.com/ConesaLab/TCR_nextflow
https://paperpile.com/c/ARDJxp/UPc2v
https://github.com/phbradley/conga
https://paperpile.com/c/ARDJxp/dQ98n
https://github.com/jcao89757/tessa
https://paperpile.com/c/ARDJxp/1qPpz+pEtJP
https://github.com/wooyongc/Benisse
https://paperpile.com/c/ARDJxp/1qPpz+pEtJP
https://scverse.org/scirpy/latest/
https://paperpile.com/c/ARDJxp/OZHOI
https://github.com/ncborcherding/scRepertoire
https://paperpile.com/c/ARDJxp/wLsak
https://sc-dandelion.readthedocs.io/en/latest/index.html
https://paperpile.com/c/ARDJxp/CvxmZ
https://alexyermanos.github.io/Platypus/index.html
https://alexyermanos.github.io/Platypus/index.html
https://paperpile.com/c/ARDJxp/zclvC+6rQxZ
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machine learning tasks. Takes input from the output of 10X 

Genomics Cell Ranger software. ePlatypus is an expansion 

of Platypus with a database component to store and access 

AIRR-seq data. 

16. sciReptor11 An R & Python package for the data analysis of scBCR-seq 

data. In addition to summary repertoire statistics, the 

package also supports the integration of non-sequencing 

data such as flow cytometry surface marker expression. 

BCR 

Repertoire similarity analysis 

17. immuneREF48 An R package for calculating a similarity score between 

repertoires based on multiple features such as diversity, 

germline gene usage, overlap, network architecture. Takes 

input from AIRR-format clonotype tables, and outputs a set 

of similarity score for each feature and a global similarity 

score between repertoires.  

BCR/TCR 

18. Repertoire 

Dissimilarity 

Index (RDI)49 

(Immcantation 

suite) 

An R package to calculate the Repertoire Dissimilarity 

Index, a non-parametric method to quantify differences in 

germline V,D,J gene usage with adjustment for sampling 

depth and simulated data for calibration of the RDI index 

calculation. 

BCR/TCR 

19. CompAIRR50 A command line tool to compare repertoires and compute 

their overlap at ultra-high throughput. 

BCR/TCR 

Clonal network analysis 

20. igraph51 A collection of network analysis tools available in R, 

python, C/C++ and mathematica. 

BCR/TCR 

21. imNET52 A Python software package for generation and analysis of 

large-scale immunological and biological sequence 

networks. 

BCR/TCR 

22. cytoscape53 A generalized open source software platform for visualizing 

complex networks and integrating these with any type of 

attribute data. Not suitable for large networks. 

BCR/TCR 

23. Gephi54 A generalized visualization and exploration software for all 

kinds of graphs and networks. 

BCR/TCR 

24. networkx  A Python package for the creation, manipulation, and study 

of the structure, dynamics, and functions of complex 

networks. 

BCR/TCR 

25. ALICE55 An R package for the detection of TCRs involved in 

immune response from AIRR-seq data based on 

recombination frequency and sequence similarity. 

TCR 

26. TraCeR21 & 

BraCer22 

A sub-command to create network graph of reconstructed 

BCR/TCR clonotypes from RNA-seq data. 

BCR/TCR 

https://codebase.helmholtz.cloud/scireptor/pipeline
https://paperpile.com/c/ARDJxp/h980J
https://immuneref.readthedocs.io/en/latest/
https://paperpile.com/c/ARDJxp/qdMMG
https://rdi.readthedocs.io/en/1.0.0/
https://rdi.readthedocs.io/en/1.0.0/
https://rdi.readthedocs.io/en/1.0.0/
https://paperpile.com/c/ARDJxp/EEAlu
https://github.com/uio-bmi/compairr
https://paperpile.com/c/ARDJxp/4at0
https://igraph.org/
https://paperpile.com/c/ARDJxp/naoV9
https://github.com/rokroskar/imnet
https://paperpile.com/c/ARDJxp/Xw0GP
https://cytoscape.org/
https://paperpile.com/c/ARDJxp/Mue5y
https://gephi.org/
https://paperpile.com/c/ARDJxp/jBP9Y
https://networkx.org/
https://github.com/pogorely/ALICE
https://paperpile.com/c/ARDJxp/1y7l4
https://github.com/Teichlab/tracer/
https://paperpile.com/c/ARDJxp/ZnmQN+LUhv7
https://github.com/Teichlab/bracer
https://paperpile.com/c/ARDJxp/ZnmQN+LUhv7
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SHM and phylogenetic analysis (BCRs) 

27. MiXCR5 (export 

command) 

A sub-command of MiXCR to construct clonal lineage from 

MiXCR-defined clonotypes. 

BCR 

28. SHazaM3 & 

dowser56 

(Immcantation 

suite) 

R packages for analysis of SHM and lineage reconstruction 

in BCR repertoire data. 

BCR 

29. IgIDivA57 An R Shiny application for analysis of SHM. Takes input 

from annotated BCR sequences by IMGT/HighV-QUEST 

and clonotyping by tripr. 

BCR 

30. ClonalTree58 A Python package to construct BCR lineage trees using 

maximum parsimony. Take raw BCR fasta sequences as 

input, and output lineage trees. 

BCR 

31. BraCeR22 A sub-command of BraCeR to infer clonal lineage from 

constructed BCR sequences based on PHYLIP. 

BCR 

32. Ape59 An R package for reading, constructing, plotting, and 

manipulating phylogenetic trees. 

BCR 

33. IgPhyML60,61 A python tool for building phylogenetic trees from BCRs 

and for testing the evolutionary hypotheses of B cell affinity 

maturation (integrated with the Immcantation framework). 

BCR 

34. gctree62 A command line utility and Python package for using 

sequence abundance information in phylogenetic inference. 

BCR 

35. PHYLIP63 A collection of programs for inferring phylogenies 

(evolutionary trees). 

BCR 

36. AncesTree64 A Java package graphical interface to visualize phylogenetic 

trees. Takes input from the output of IgPhyML and 

PHYLIP. 

BCR 

37. ViCloD65 A Python package (and web interface) for visualization of 

clonal lineage. Takes input from AIRR-format clonotype 

table. 

BCR 

Clustering methods 

38. SCOPer66 

(Immcantation 

suite) 

An R package to cluster clonotypes based on predefined 

threshold of sequence similarity. Also supports cell 

barcodes to cluster on single-cell level.  

BCR/TCR 

39. ClusTCR67 A Python package for efficient clustering of large sets of 

TCR sequences, independent of antigen specificity. 

TCR 

40. GIANA68 A Python package for TCR sequence clustering. TCR 

41. TCRdist69 A Python package for clustering of TCR sequences by TCR 

https://mixcr.com/mixcr/reference/mixcr-findShmTrees/
https://paperpile.com/c/ARDJxp/xiaP
https://shazam.readthedocs.io/en/stable/
https://paperpile.com/c/ARDJxp/Vta4+tDREn
https://dowser.readthedocs.io/en/latest/
https://paperpile.com/c/ARDJxp/Vta4+tDREn
https://github.com/laurazara/IgIDivA
https://paperpile.com/c/ARDJxp/OUSSd
https://github.com/julibinho/ClonalTree
https://paperpile.com/c/ARDJxp/YjuRh
https://github.com/Teichlab/bracer
https://paperpile.com/c/ARDJxp/ZnmQN+LUhv7
http://ape-package.ird.fr/
https://paperpile.com/c/ARDJxp/xXIpb
https://igphyml.readthedocs.io/en/stable/
https://paperpile.com/c/ARDJxp/hpH9b+tDCm5
https://matsengrp.github.io/gctree/
https://paperpile.com/c/ARDJxp/RUoUZ
https://evolution.genetics.washington.edu/phylip.html
https://paperpile.com/c/ARDJxp/DGIIG
https://github.com/MathildeFogPerez/ancestree
https://paperpile.com/c/ARDJxp/ON99k
http://www.lcqb.upmc.fr/viclod/
https://paperpile.com/c/ARDJxp/MDcJm
https://scoper.readthedocs.io/en/stable/
https://paperpile.com/c/ARDJxp/OqFmC
https://svalkiers.github.io/clusTCR/
https://paperpile.com/c/ARDJxp/mml2T
https://github.com/s175573/GIANA
https://paperpile.com/c/ARDJxp/cHteI
https://github.com/phbradley/tcr-dist
https://paperpile.com/c/ARDJxp/vODxN
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distance. Takes input from a table containing the TCRɑ/β 

nucleotide sequences and the corresponding epitope, and 

output the TCR sequence clusters. 

42. GLIPH70 A command line tool for grouping TCR sequences by their 

CDR3 motifs. Take inputs from a table of TCRs containing 

CDR3 amino acid sequences, V and J genes, count and 

metadata. Output a list of motifs, TCR convergence groups, 

and predicted HLA binding. 

TCR 

43. TCRanno71 A Python package to predict and quantify antigen specificity 

from TCR sequences based on databases of experimentally 

validated TCR-epitope amino acid sequence pairs. 

TCR 

44. TCRMatch72 A Python package to predict antigen specificity based on 

sequence similarity to validated antigen-specific sequences. 

TCR 

Simulation tools 

45. immuneSIM73 An R package to generate human and mouse AIR sequences 

with many user-defined properties, including: germline gene 

usage, clone count distribution, insertion and deletion 

likelihood, SHM likelihood, and motif implantation. 

BCR/TCR 

46. IGoR74 A C++ software to infer V(D)J recombination from 

sequencing data. Functionalities include calculating 

generation probability of a sequence, hypermutation models, 

generating sequences following a recombination model. 

BCR/TCR 

46. OLGA75 A Python software to calculate the generation probability of 

CDR3 sequences from a recombination model. Can also 

generate sequences from a recombination model. 

BCR/TCR 

47. SoNNia76 A Python software to infer selection pressure on the 

generation of V(D)J sequences. Supports paired-chain 

sequences. 

BCR/TCR 

48. Absolut!77 A C++ package to generate synthetic antibody-antigen 

binding pairs at a large scale. Take inputs from: an antigen 

PDB entry and discretize the structure into a 3D lattice, an 

antibody CDR3 amino acid sequence and compute their 

binding to the lattice antigen. Outputs antibody-antigen 

binding features to be used for machine learning tasks. 

BCR 

49. Echidna78 An R package to simulate scAIRR-seq and RNA-seq data 

with the ability to define repertoire features such as 

germline gene usage, SHM, gene expression levels and also 

spatial locations. Compatible with the package Platypus. 

BCR/TCR 

50. DIMSIM79 A C++ tool for the simulation of B cell clonal lineage 

evolution in order to benchmark clonal lineage 

reconstruction methods.  

BCR 

51. IMPlAntS80 A Python package to simulate BCR heavy chain sequences 

for benchmarking of repertoire analysis tools. Simulated 

BCR 

https://github.com/immunoengineer/gliph
https://paperpile.com/c/ARDJxp/AJ03b
https://github.com/deepomicslab/TCRanno
https://paperpile.com/c/ARDJxp/3ia1y
https://github.com/IEDB/TCRMatch
https://paperpile.com/c/ARDJxp/xQrgF
https://immunesim.readthedocs.io/en/latest/
https://paperpile.com/c/ARDJxp/lSO9n
https://qmarcou.github.io/IGoR/
https://paperpile.com/c/ARDJxp/2pcbb
https://github.com/statbiophys/OLGA
https://paperpile.com/c/ARDJxp/P4m12
https://github.com/statbiophys/soNNia
https://paperpile.com/c/ARDJxp/KbNei
https://github.com/csi-greifflab/Absolut/
https://paperpile.com/c/ARDJxp/U7sY1
https://github.com/alexyermanos/echidna
https://paperpile.com/c/ARDJxp/c031o
https://github.com/chaoszhang/immunosimulator
https://paperpile.com/c/ARDJxp/fhq4e
https://github.com/Xiujia-Yang/IMPlAntS
https://paperpile.com/c/ARDJxp/PSQaq
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data can have specific characteristics defined including 

germline gene usage, junctional indels, SHM by position 

and frequency, and also structure of NGS sequencing data. 

Machine learning methods 

52. immuneML81 A Python platform for machine learning-based analysis and 

classification of AIRRs. Provides broad support for a variety 

of AIRR-seq data format, training models, tools for 

benchmarking ML methods, and simulated data for model 

evaluation. 

BCR/TCR 

53. Immune2vec82 A Python package based on Natural Language Processing 

for repertoire classification. The model uses the word2vec 

model for embedding the cdr3 AA sequences into vectors 

with fixed size.  

BCR/TCR 

54. TCRex83 A web tool for the prediction of epitope binding based on 

the human TCRβ CDR3 sequence. The model was trained 

based on manually curated data on McPAS-TCR, VDJdb, 

and ImmuneCODETM. 

TCR 

55. DeepTCR84 A Python package containing various deep learning methods 

applicable to TCR data. Functionalities include classifying 

antigen-specific TCRs, identifying antigen-specific TCRs 

from scRNA-seq data, and TCR repertoire classification. 

TCR 

56. NetTCR85 A web tool to predict the probability of binding between 

TCR CDR sequences and MHC-I peptides. 

TCR 

57. NoisET86 A Python package for learning experimental noise related to 

sequence depth from sequencing data replicates in order to 

discover true clonal expansion following stimulus. Takes 

input from clonotype tables and outputs a list of clonotypes 

responding to a stimulus based on the inferred noise model.  

TCR 

58. AIRIVA87 A generative model that learns a low-dimensional, 

interpretable, and compositional representation of TCR 

repertoires devoid of population genetics and sequencing 

depth effects. It can learn from unlabeled samples; generate 

in silico TCR repertoires by intervening on the latent 

factors, and identify disease-associated TCRs. 

TCR 

59. DeepRC88 A Python package utilizing deep learning for the 

classification of immune repertoires. Takes input from either 

experimental or simulated AIRR-seq data. 

BCR/TCR 

60. MAL-ID89 An interpretive machine learning framework that can screen 

for multiple illnesses simultaneously. It learns decision rules 

based on repertoire composition, CDR3 clustering, and 

language embedding. 

BCR/TCR 

 

 

https://docs.immuneml.uio.no/latest/index.html
https://paperpile.com/c/ARDJxp/7aKQp
https://bitbucket.org/yaarilab/immune2vec_model/src/master/
https://paperpile.com/c/ARDJxp/ZtLoT
https://www.tcrex.biodatamining.be/
https://paperpile.com/c/ARDJxp/wtFPw
https://github.com/sidhomj/DeepTCR
https://paperpile.com/c/ARDJxp/3SgNs
https://services.healthtech.dtu.dk/services/NetTCR-2.1/
https://paperpile.com/c/ARDJxp/UtssW
https://github.com/statbiophys/NoisET
https://paperpile.com/c/ARDJxp/CLAgc
https://paperpile.com/c/ARDJxp/5lAi3
https://github.com/ml-jku/DeepRC
https://paperpile.com/c/ARDJxp/K6hii
https://paperpile.com/c/ARDJxp/fWYU
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Supplementary Table 3: AIRR-seq sequence databases 

Tools/softwares Summary Compatibility 

iReceptor90 A web-based user interface for the discovery, analysis and 

download of data from the AIRR Data Commons. 

bulk/sc 

VDJServer 

Community Data 

Portal1 

A web portal to access community sequencing data stored on 

VDJServer and to data in other repositories in the AIRR Data 

Commons. 

bulk/sc 

McPAS-TCR91 A manually curated web database of TCR sequences that are 

associated with pathology in human and mice.  

bulk/sc 

VDJdb92 A web portal for a curated database of TCR sequences with 

known antigen specificities in specific MHC contexts. 

bulk/sc 

CoV-AbDab93 A web database of coronavirus binding antibody sequences with 

associated protein structures. 

bulk/sc 

OGRDB94 A web database of germline AIR sequences for human and 

mouse. Specialized in curating novel alleles and germline gene 

sets specific for each mouse strains. 

bulk/sc 

VDJbase95 A web database of published human and mouse AIR sequences 

with accompanied genotype and haplotype data inferred across 

populations. 

bulk/sc 
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