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Peptide Sequence Matching
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* Set of all proteins 
expressed by an 
organism
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Common Tools for Peptide Sequence Matching
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MMseqs2



2022 IEDB Workshop

Use Cases for Peptide Matching
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Reference 
Paper

Sourced 
from a 
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Use Cases for Peptide Matching
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Use Cases for Peptide Matching
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Neoepitope Similarity For Cancer Vaccine Candidates

Schumacher TN, et al. 
Science. (2015)

Overwijk, W., et al. Nat Med (2015)
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Use Cases for Peptide Matching
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Conservation Analyses

● Milk allergens → do conserved peptides in human 
proteome drive stronger reactions?

● Fungus allergens → does conservation across 
allergen species determine immunogenicity?

● COVID-19 vaccination → does the spike protein 
encoded by the mRNA vaccines have similar 
enough homology that could lead to autoimmune 
myocarditis?

Westernberg, Luise et al. Journal 
of Allergy and Clinical 
Immunology (2016)
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PEPMatch: Tool Overview

Preprocess (with given k)
k-mer →
protein index

Query
Epitope

Matches (exact or 
with substitutions)

Database of k-mer mappings

+ PEPMatch 
Matching Code

+     Substitution Threshold
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PEPMatch: Exact Match Search
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PEPMatch: Searching with Substitutions (Mismatches)

10



2022 IEDB Workshop

PEPMatch: Best Match Search
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Benchmarking: Exact Matching Search
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Task: Find 1,000 9-mers in the human proteome.

PEPMatch outperformed BLAST and other string 
searching algorithms.

* excluded DIAMOND and MMseqs2 due 
to low accuracy
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Benchmarking: Searching with Substitutions (Mismatches)
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Task: Find 628 peptides of various lengths (8-15) in all 
betacoronavirus proteomes with 2 substitutions or less. 

PEPMatch and NmerMatch outperformed BLAST in speed and 
accuracy. They outperformed DIAMOND and MMseqs2 in 
accuracy by a lot. NmerMatch takes longer to preprocess.
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Benchmarking: Best Match Search

14

Task: Find the best match of 111 15-mers in the human 
proteome. Some matches may have 7-8 mismatches.

PEPMatch outperformed NmerMatch in speed and BLAST, 
DIAMOND and MMseqs2 in accuracy.
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Benchmarking Framework
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Datasets

MMseqs2

Expected output, time 
logging and accuracy.

Your Tool
(any language)

https://github.com/IEDB/PEPMatch
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Using PEPMatch
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Command Line

Python Module

Soon to be on 
the IEDB!
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Thank you 
for listening!
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