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Abstract 

The advent of next-generation sequencing technologies enables determining 
antigen receptor sequences of millions of lymphocytes in a high-throughput 
fashion and in-depth studying the immune repertoire of a particular sample. 
However, the huge amount of sequencing data poses big challenges to 
immunologists including data storage, data analysis and data presentation. To 
address these challenges, we developed the IRSA web service to help 
researchers cross the bridge. The IRSA web service includes storing and 
managing sequencing data, removing sequencing artifacts, mapping reference 
sequences, identifying CDR3 junctions and generating various distributions plots 
such as domain usage, nucleotide nibbling and addition at the junction sites, 
CDR3 length. The backend of the IRSA web service is several high-end 
computers including a computer cluster with more than 100 CPU cores, a 
powerful database server and a web server. Through the web portal, 
researchers can work on their data interactively without the need of high-end 
computers. Most of plots through web portal are of publication quality. Various 
summary data tables can be downloaded from the web pages. The web service 
was designed from the researchers’ point of view. Best of all, the web service is 
free-of-charge.  
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https://irweb.irepertoire.com/ir/ 
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Results cont. 

Diversity plots. Top left, D50 plot for a even-distributed repertoire A; bottom left, 
tree map for repertoire A; top right, D50 plot for a biased (clonal expanded) 
repertoire B, bottom right, tree map for repertoire B. Each rectangle of the same 
color in the tree map represents one distinct CDR3. V domains are demarcated 
with black edges and J domains are demarcated with blue edges. The area size of 
each rectangle represents the relative frequency of that particular CDR3. 

V-J combination distribution plots. Top panel shows the 3D plot of IGH chain, 
lower panel shows the 2D plot. X-axis lists the V domains and Y-axis lists the J 
domain. The height of bar in 3D plot shows the frequency of V-J combination, 
which is indicated by color in 2D plot, where black cells indicate missing, blue cells 
indicate low-frequency V-J combination and red cells indicate high-frequency V-J 
combination. 

Reference sequence mapping (top panel) and CDR3 list (lower panel). For each 
alignment, the firs line show the read id, copy number, V [V nibbling], D, J[J 
nibbling], C domain and CDR3 fragment. In each alignment, translated amino 
acids sequence, position indicators, sequencing read and the best-matched 
reference sequence are show from top to bottom. Mismatches are highlighted with 
red color. CDRs are indicated by underlines. The CDR3 table lists CDR3 
fragment, V domain and J domain and the frequency of that particular CDR3.    

The distribution of number of nucleotides randomly inserted into the V-J junction. 
The right panel shows the normalized version of the left panel. The normalization 
procedure counts each distinct CDR3 only once. 

Results cont. 

V, J nibbling plots of one same sample. Top left panel shows distribution of V 
nibbling, bottom left panel shows the distribution of J nibbling. The corresponding 
normalized plots are shown in the right side. The normalization procedure counts 
each distinct CDR3 only once. 

CDR3 length distribution of one same sample. The right panel shows the 
normalized CDR3 length distribution The normalization procedure counts each 
distinct CDR3 only once. 

V, J domain usage plots of one same sample. Top left panel shows the usage of 
human TRAV domain, bottom left panel shows the usage of human TRAJ domain. 
Top right panel shows the normalized usage of human TRAV domain and the 
bottom right panel shows the normalized usage of human TRAJ domain. The 
normalization procedure counts each distinct CDR3 only once. 

This service is available at https://irweb.irepertoire.com/ir/. Contact 
Jian Han jhan@hudsonalpha.com for an account.  


