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Cancer Epitopes are Derived  from Cancer 
Antigens

Coulie et al, Nat Rev Cancer. 2014 Feb
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Motivation for the CEDAR Project

• IEDB hosts epitope data for
 Allergy
 Infectious diseases
 Autoimmune diseases
 Transplantation / Alloantigens
 But NOT Cancer

We received funding from the National Cancer Institute to 
develop a resource for cancer epitopes
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Cancer Epitope Database and Analysis 
Resource (CEDAR)

Database

Comprehensively cataloging all 
cancer epitope-related data linked 
to the biological, immunological, 

and clinical contexts

Analysis Resource

Computational epitope prediction 
and analysis tools providing 

researchers access to predictive 
strategies and objective 

evaluations of their performance
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• Reached Out to Experts: Interviewed 
cancer experts to identify important 
search fields for cancer research

• Prototyped User Interfaces: Designed 
database query interface wireframes

• Introduced Cancer Curation Rules, for 
example:

i. Captured cancer types in more 
detail

ii. Distinguished vaccination types 
(prophylactic / therapeutic)

iii. Distinguished between allo- and 
xeno-adoptive transfer.

CEDAR Database Design Process
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Curation of Cancer-related Epitope Data

3,543

6

Breakdown of Classified and Curatable References

3,543

Utilizing the IEDB curation process: 

Cancer Curated Category % Complete No. of Papers
Prostate Cancer 99% 235

Neoepitope category 96% 450
Published papers in 2023 85% 57

Published papers in 2022 97% 110
Published papers in 2021 97% 83
Published papers in 2020 95% 109
Published papers in 2019 83% 92
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cedar.iedb.org
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Data in CEDAR

• 77,557 T cell Assays

• 37,056 unique epitopes from 10,941 antigens

• 46,321 B Cell Assays

• 19,815 unique epitopes from 862 antigens

• 705,286 Ligand Elution Assays

• 214,905 unique epitopes from 3,651 antigens
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T Cell Data in CEDAR

Disease Type # epitopes
melanoma 8,172
healthy 7,084
colorectal cancer 6,577
lung non-small cell carcinoma 2,445
hepatocellular carcinoma 1,071
bile duct cancer 876
skin melanoma 788
pancreatic ductal adenocarcinoma 668
glioblastoma 611
pancreatic cancer 431

Antigen # epitopes
MAGEA10 173
TP53 149
KRAS 70
MLANA 65
GRPR 60
NRAS 53
TTN 53
EGFR 45
MUC16 31
PIK3CA 23

Most epitopes are from common cancer types
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Neoantigens in CEDAR

• 21,610 neoantigens with T cell assays currently in 
CEDAR

• 3,397 neoantigens with positive T cell assay 
outcomes

meta-analysis of these neoantigens ongoing
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Example Query: Neoantigens in Lung Cancer
Positive data for Neoantigen T cell assay outcomes with MHC Class I restriction in human host
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Example Results: Neoantigens in Lung Cancer
Positive data for Neoantigen T cell assay outcomes with MHC Class I restriction in human host
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Example Query: Prostate-specific Antigen
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Example Query: Prostate-specific Antigen
Positive and negative data for T cell assay outcomes with MHC Class I restriction in human host
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Example Results: Prostate-specific Antigen
Positive and negative data for T cell assays outcomes with MHC Class I restriction in human host

Query can be refined further on the ‘Results’ page via our ‘Filter Options’
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Example Results: Prostate-specific Antigen
Epitope details page summarizes all assays and results for epitope
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Additional Features Under Development (I)

Enable search for neoantigens derived from a specific 
amino acid mutation
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Additional Features Under Development (II)

Provide information about the mutation underlying the 
neoantigen 

• Collaboration with external tools:
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UCSC TransVar for mapping peptides to the genome (amino 
acid mutation vs DNA mutation)

OpenCRAVAT for retrieving information about the DNA mutation
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Additional Features Under Development (II)

Provide information about the mutation underlying the 
neoantigen 

19



2023 IEDB User Workshop

Analysis Resource

Computational epitope prediction 
and analysis tools providing 

researchers access to predictive 
strategies and objective 

evaluations of their performance
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1. Provide prediction tools tailored to the needs of cancer 
immunologists

2. Develop novel prediction tools for cancer epitopes 

3. Provide web-implementations for published but hard to access 
cancer-epitope related tools in CEDAR

4. Use curated cancer epitope datasets to benchmark epitope 
prediction tools 

Overarching Analysis Resource Goals
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Develop Novel Prediction Tools for Cancer Epitopes 

• 2 tools published recently

• Axel-F: combined assessment of 
antigen expression and MHC binding

• pepX: provides an estimate for the 
abundance level of the peptide based 
on RNA-Seq data from selected public 
databases such as TCGA, CCLE, etc

• Future tool development

• include additional features when 
predicting epitopes
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Provide prediction tools tailored to the needs of cancer 
immunologists (I)

• What neoepitopes are generated by a given DNA mutation?
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DNA
Mutation

Protein
Mutation

Mutated Peptides
DNA Mutations in VCF format



2023 IEDB User Workshop

Provide prediction tools tailored to the needs of cancer 
immunologists (II)

• Side-by-side predictions for mutant and wild-type peptides
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WT Peptide MT Peptide WT IC50 MTIC50 Δ IC50
IPDRAVGWTRNSCPAG IPDRAPGWTRNSCPAG 30.63 278.54 247.91

KIPDRAVGWTRNSC KIPDRAPGWTRNSC 4569.09 20.45 4548.64

RVKIPDRAVGWTR RVKIPDRAPGWTR 789.43 3450.56 2661.13

PDRAVGWTRNS PDRAPGWTRNS 7689.34 9870.23 2180.89
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CEDAR & the Next-Generation Tools
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Planned Releases

• 2.0 - Target March 2024 - Cancer-focused functionality

• Peptide expression estimator (PepX)

• Mutated peptide generation

• Paired wild-type and mutant peptide predictions

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

https://nextgen-tools.iedb.org/
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Provide web-implementations for published but hard to 
access cancer-epitope related tools in CEDAR

• Prioritize tools to implement in CEDAR based on cost-benefit 
analysis
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Use curated cancer epitope datasets to 
benchmark epitope prediction tools 

• Assemble comprehensive sets of cancer epitope data 

• Make available in simple format for bioinformaticians for tool 
training and testing

• Conduct benchmarks of prediction tools on cancer epitope 
datasets

 Manual compile and run benchmarks (initially)

 Automated benchmarks of all tools implemented in CEDAR, using newly 
curated data

Examples of benchmark targets for prediction tools
• What peptides in a tumor sample are processed and presented on MHC
• What neo-epitopes are recognized by T cells from a cancer patient? 
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CEDAR at AACR 2024 – Booth 3753

Visit our booth!
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Citing CEDAR in Research
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cedar.iedb.org is a working cancer epitope database

Literature curation is moving rapidly

Existing tools will be adapted to the needs of cancer researchers and novel cancer-specific 
tools will be developed. Cancer benchmark datasets are being assembled. 

Community engagement has been initiated and will continually increase
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Summary
CEDAR is an extension of the IEDB, containing cancer-related epitope data and tools
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