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Cancer Epitopes are derived  from Cancer 
Antigens
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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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Motivation for the CEDAR Project (II)

We developed The Cancer Epitope Database and Analysis Resource to fill these gaps

IMPORTANCE
• Cancer epitopes play a key role in cancer immunology and 

immunotherapy 
• They are important in understanding the biological mechanisms 

associated with treatment efficacy and developing more effective 
therapeutic approaches 

1

COMMUNITY NEED
• Several resources attempted to catalog cancer epitopes (e.g. TANTIGEN, 

CAPED, NEPdb, dbPepNEO, etc.)
o Existing resources do not capture all epitope data in a granular fashion linked 

to the biological, immunological, and clinical contexts
o All resources only provide limited computational prediction and analysis 

tools
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Building on IEDB’s Success
(Immune Epitope Database, www.iedb.org)

1 19 years of experience and learnings

2 Tried and tested IT and curation 
processes

3 Engaged user base with 
continuous growth over the 
years
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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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Specific Aims of the CEDAR Project

1) Establish the CEDAR database, ontology, and query and 
reporting functionality

2)  Curate literature epitope data, relevant to cancer immunology

3)  Provide a validated set of cancer epitope prediction and analysis 
tools

4) Implement a multifaceted outreach program to engage the
cancer research community
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Establish the CEDAR database, ontology, 
and query and reporting functionality
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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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The CEDAR database base is available at cedar.iedb.org
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Cancer-specific search parameters
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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
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Query can be refined further on the ‘Results’ page via our ‘Filter Options’
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Curate literature epitope data, relevant to 
cancer immunology
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Curation of cancer-related epitope data2

Breakdown of Classified and Curatable References

3,543
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Year & Quarter

Curated Cancer References by Quarter

PubMed / PDB
• Complex 

query
• Bi-weekly

240K retrieved 

Classifier
• Content based 

categories
• Retrained annually

151K epitope related

Abstract Review
• Manual scan
• Confirmation of 

classification

44K likely curatable

Manual Curation
• Assigned to 

curators
• Peer review

23K curated

3,543 papers identified as cancer relevant

• Internal queue for curation: started with 
neoepitopes and prostate antigens 
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Prostate Cancer Curation
• 209 references finalized (as at October 24)

• ~97% complete with this category

• Category maintenance with 7 references in progress
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Neoepitope Category:
• In progress – 74% completion 
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Provide a validated set of cancer epitope 
prediction and analysis tools
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• Provide prediction tools tailored to the needs of cancer 
immunologists

• what neoepitopes are generated by a given mutation?

• side-by-side predictions for mutant and wild-type peptides

• Develop novel prediction tools for 
cancer epitopes 

• combined assessment of 
expression and binding

• include additional features 
when predicting epitopes

18

Overarching Analysis Resource Goals3



2022 IEDB User Workshop

Overarching Analysis Resource Goals

• 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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Implement a multifaceted outreach 
program to engage the cancer research 

community
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2 Conference Booths Held
Community Outreach4

2 CEDAR-Specific Manuscripts Published To-Date

1

# Presentation Title Presenter Event Date

1 Talk: The Cancer Epitope Database & Analysis 
Resource Sette & Peters NCI Cancer Moonshot IOTN WG 

Meeting July 15, 2021 

2 Talk: The Cancer Epitope Database & Analysis 
Resource Sette & Peters Bioinformatics and Computational 

Biology WG July 23, 2021 

3 Talk: The Cancer Epitope Database & Analysis 
Resource Sette & Peters ITCR Annual Conference September 21, 2021 

4 Talk: The Cancer Epitope Database & Analysis 
Resource

Kosaloglu-
Yalcin 2021 IEDB Virtual User Workshop October 28, 2021 

5 Talk: Recent Progress Within Immunopeptidome 
Prediction Nielsen 5th Neoantigen Summit Europe April 28, 2022

6 Poster: The Cancer Epitope Database & Analysis 
Resource

Kosaloglu-
Yalcin RECOMB-CCB 2022 May 20, 2022

7 Talk: The Cancer Epitope Database & Analysis 
Resource

Kosaloglu-
Yalcin Dynamics of Immune Repertoires July 14, 2022

8 Poster: The Cancer Epitope Database & Analysis 
Resource

Kosaloglu-
Yalcin

SIXTH CRI-ENCI-AACR 
INTERNATIONAL CANCER 
IMMUNOTHERAPY CONFERENCE

September 28-
October 1, 2022

9 Talk: The Cancer Epitope Database & Analysis 
Resource

Kosaloglu-
Yalcin 2022 ITCR Investigators Meeting September 12-14

9 Presentations or Posters Completed To-Date
1. AACR Annual Meeting: 

April 8-13, 2022

2. FOCIS 2022: June 21-24, 
2022
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cedar.iedb.org is a working prototype cancer epitope database

Literature curation is moving rapidly, with prostate cancer category completed and neoepitope 
category 74% complete 

Exiting 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 increase as we have more to show
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Summary
CEDAR is an extension of the IEDB, containing cancer-related epitope data and tools
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Looking forward…
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Improved style and functionality!
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