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Population Coverage

• Calculates the fraction of individuals predicted to respond 
to a given set of epitopes with known MHC restrictions

• Based on HLA genotypic frequencies assuming non-
linkage disequilibrium between HLA loci

• HLA genotypic frequencies have been updated with more 
comprehensive dataset (http://allelefrequencies.net
rather than dbMHC)

3



4

Query: For a set of 11 MHC 
class II restricted epitopes 
with promiscuous HLA 
binding, what is the 
population coverage in 
different North African 
populations? 
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Summary of Results 
in Table; breakdown 
in individual graphs
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Epitope Conservancy Analysis

• Calculates the degree of conservancy of an epitope 
within a given protein sequence set at different 
degrees of sequence identity

• Degree of conservation is defined as the fraction of 
protein sequences containing the epitope at a given 
identity level.

• Example: How conserved are influenza A epitopes 
discovered prior to 2009 in the pandemic Swine flu? 
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Known epitopes

55 Pandemic flu strain sequences (2009)







Epitope Cluster Analysis 
• Groups epitopes into clusters based on having 

sequence identity greater than a specified 
threshold.

• Three different clustering approaches are 
implemented

• Enables diverse applications such as 
generating epitope pools, and understanding 
cross-reactivity
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Clustering tool: Data input



Sequence i Sequence j # Residue 
match

Alignment
length

Sequence 
identity (%)

MGYKA MGYKN 4 5 80

MGYKA MGYKL 4 5 80

MGYKA MGYAA 4 5 80

MGYKA MGYLA 4 5 80

MGYKN MGYKL 4 5 80

MGYKN MGYAA 3 5 60

MGYKN MGYLA 3 5 60

MGYKL MGYAA 3 5 60

MGYKL MGYLA 3 5 60

MGYAA MGYLA 4 5 80
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Graph based representation

Two possible grouping 
Cluster: All peptides connected through a path are grouped together
Clique: Only fully connected sets of peptides are grouped together. There 
will be two cliques in this example. 

Sequence identity matrix

Assessing pairwise sequence identity 
identifies groups

Sequence identity cutoff = 80%
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Example: Cross reactivity 

• Problem: We have a newly identified set of 23 
T cell epitopes derived from mouse proteins 
recognized by mouse allergic humans

• The IEDB lists 19 T cell epitopes defined from 
rat proteins that are homologous to the 
mouse protein studied. Are the recognized 
epitopes related? 
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Clustering tool reveals groups of overlapping 
mouse and rat derived epitopes
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Summary of the Allergen data 
from mouse and rat using cluster 

method
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• 19 peptide from Rat (Jeal et al. 2004)
• 23 peptide from Mouse (Schulten et al. 2018)
• Total clusters = 30 
• Singletons=22 (10 Rat, 12 Mouse). 
• Clusters with >=2 peptides = 8
• The mouse peptides that overlapped with Rat peptides 

were significantly more immunogenic than the 
singletons, suggesting that there might be a dominant 
immune response due to increased/repeated exposure. 



RATE
(Restrictor Analysis Tool for Epitopes)

http://iedb-rate.liai.org

Publications
Paul, S., Arlehamn, C. S. L., … Peters, B., & Sette, A. (2017). Experimental 
validation of the RATE tool for inferring HLA restrictions of T cell 
epitopes. BMC immunology, 18(1), 20.

Paul, S., Dillon, M.B., … Peters, B. and Sette, A., 2015. A population 
response analysis approach to assign class II HLA-epitope restrictions. 
The Journal of Immunology, p.1403074

http://iedb-rate.liai.org/


• Automated method to infer HLA restriction of given 
epitopes from immune response data of HLA typed 
subjects

• The method is based on comparing the frequency of 
donors who expressed (& not expressed) a particular 
allele and there was immune response (& no response) 
towards an epitope.
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RATE
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RATE – home page
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RATE – Input

• Two data files need to be provided - Allele data & response 
data 

• The input data need to be in specified format

• Tab separated format in plain text file
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RATE – Input: Allele data

• Sample data shown here – 12 class II alleles of 6 loci 
for each donor are listed in separate columns
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RATE – Input: Response data

• The response data (here SFC values) for each epitope 
in each of the donors are provided



• Restrictions are determined based on 

– Odds ratio and significance estimated using Fisher's exact 
test. 

– “Relative frequency”, a parameter estimated by the tool 
based on the frequency of alleles and donors responded
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RATE – how it works



26

RATE – results
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RATE – results
• Epitope-allele combinations with RF ≥ 1.3 and p-value < 

0.01 are considered significant.

• Significant results selected by RATE for the example files
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RATE – complete report
• Complete report  - all epitopes



EPIFILTER

• Generate a validated set of reference 
epitopes for B cell, MHC class I and Class II

• Available with IEDB query search results
• Different filters can be applied to epitopes 

and assays
• Recommended settings are set as default 

and can be changed in “advanced options”
• Results can be exported in csv file. 

Ref: Pro et. al. 2015, Journal of 
Immunology Research 



EPIFILTER – tool link



EPIFILTER – parameter selection page



EPIFILTER – advanced options 



EPIFILTER – result page



Questions? 
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