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Population Coverage

• Calculates the fraction of 
individuals projected to bind 
and/or respond to a given set of 
epitopes with defined reactivity

• Based on 
• Epitope known HLA 

binding/restrictions
• HLA genotypic frequencies

• HLA genotypic frequencies vary 
in different ethnicities 

• http://allelefrequencies.net
• Focused more on worldwide 

migration patterns/based on 
ancestral studies
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Updated Population Coverage Tool
New Data Source (In Progress)
• National Marrow Donor Program 

(NMDP) Database

Gragert, L., Madbouly, A., Freeman, J., & Maiers, M. (2013). Six-locus high 
resolution HLA haplotype frequencies derived from mixed-resolution DNA 
typing for the entire US donor registry. Human Immunology, 74(10), 1313–
1320. http://dx.doi.org/10.1016/j.humimm.2013.06.025.

High Resolution HLA Alleles and Haplotypes in the 
US Population

• Newer data 

(includes DRB345)

• Uniform, high 

resolution HLA 

typing

• Better reflection 

of HLA allele 

diversity/linkage 

patterns

• Populations all 

screened within 

US
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Epitope Conservancy Analysis

• Calculates the degrees of conservancy of one or more epitopes, 
within a given set of protein sequences

• Adjustable sequence identity threshold
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http://tools.iedb.org/conservancy/

“Degree of 
conservation” = 
the fraction of 
protein 
sequences 
containing the 
epitope at a 
given identity 
level
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Epitope Cluster Analysis Tool

• Analyzes how many epitopes in a set have significant 
sequence homology

• 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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http://tools.iedb.org/cluster/



Epitope Cluster Analysis Tool
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http://tools.iedb.org/
cluster/

https://nextgen-
tools.iedb.org/clustering

Learn more about the new 
Cluster Tool tomorrow!

Thursday, November 2, 9am PT
Next Generation Tool Pipelines - Cluster & 

PepMatch
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Restrictor Analysis Tool for Epitopes (RATE)

• Automated method to infer HLA restriction of a given epitope 
set, from immune response data of HLA typed subjects

• Based on computing the frequency of alleles expressed in in 
donors who had an immune response to a given epitope 

• Compare those frequencies in donors that did not have a 
response
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http://tools.iedb.org/rate/



Deimmunization
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http://tools.iedb.org/deimmunization/



Deimmunization
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http://tools.iedb.org/deimmunization/

• Generate overlapping peptides from protein sequence
• Predict HLA class II binding binding regions 
• Suggest amino acid substitutions that are predicted to decrease binding

• Also consider the effect of substitutions on neighboring peptides
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Peptide Synthesis Score (PepSySco)

• Given a set of peptide sequences, PepSySco predicts the likelihood 
that they can be synthesized successfully.
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http://tools.iedb.org/pepsysco/
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Peptide Expression Annotation (PepX)

• PepX identifies from which proteins a list of peptides can be derived
• Returns an estimate of the expression level of those peptides from 

selected public databases
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http://tools.iedb.org/pepx/



Analysis Tools Recap
• Help to examine existing sets of epitopes and gain new knowledge 

across a broad array of applications
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Population Coverage

Conservancy

Cluster

RATE

Analyze T cell epitopes with known HLA restriction that are recognized 
in a population based on HLA frequencies

Investigate epitope conservancy across different protein sequences.

Cluster epitopes on the basis of homology

Infer HLA restrictions for epitopes of T cell response frequency in HLA 
typed subjects

Deimmunization Identify immunodominant regions in a given protein, and suggest amino-
acid substitutions that create non-immunogenic versions of the protein
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PepSySco

PepX

Predict the likelihood that a set of peptides can be synthesized successfully

Identify peptides that can be derived from which proteins, and estimate 
the expression level of those peptides from selected public databases
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