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Overview
Introduction
• IEDB Home page search
• Exploring the query results
• Finders
• Specialized Searches (all fields)
Break
• Immunome Browser
• Example queries & demos (live)
Lunch
• Exercises (live)
• Participant-derived queries
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How can the search interface be useful to me?

1. Finding epitopes (tested)
2. ‘Big picture’ analyses
3. Validation
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Helps defines ‘known universe’
What has and has not been done

Part of prediction or informatics pipeline

IEDB

Data Tools

 125,000 T cell
 319,000 Ab
 66,000 MHC binding
 350,000 eluted ligands
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IEDB ‘Jargon’

• Terms unique to the IEDB
A. Immunologic in nature

• Immunogen, antigen, assay, in vivo admin, in vitro admin, occurrence of, 
IV1, IV2, process type

B. Ontological (database interoperability)
• Relation, parent, child, sibling

C. Database necessity (explicit/constrained)
• Source antigen, Source organism, Non-peptidic v. peptidic, B cell/Ab

• Link to Field Descriptions and Curation Manual:
http://curationwiki.iedb.org/wiki/index.php/Main_Page
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Assay-centric nature of the data

Epitope
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IEDB Home Page
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Home Page Search Interface
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Search by:
• Epitope sequence
• Antigen
• Host
• MHC restriction
• Disease
• Assay type

Tailored to represent key elements of immune response - context and characteristics



Exploring the Results Page

Search feature recapitulated
Enables refinement of initial query
Allows for more complex search using Finders (e.g. specific assay)
Allows for Specialized Searches (e.g. mAb by name)
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Query results
Tab delineated summary
Columns (fields) and rows (data)



Exploring the Results Page
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• Current Filters track query parameters 
along the top

• Export of data per tab is available in Excel 
download



Epitope Sequence Search
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Default is ‘Any’ 
which gives all 
epitope types

Can type in sequence 
of choice

Use radio 
button to 
select specific 
type of 
structure

An search for 
exact or 
homologous
results



Antigen Search

Protein of interest (source of epitope)

Pathogen (virus, bacteria)
Mammals (self-Ag)
Allergen source (grass)

Click in field and start typing… auto-
complete feature helps process
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Receptor Data
• TCR and BCR

• α, β, H and L

• CDR1, 2 and 3
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Assay Search

Default setting (must de-select):
• ‘All’ assay types
• ‘Positive only’
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Select 
response 
type of 
interest at 
‘high level’ 
by checking 
box

Can type in assay of 
interest (auto-complete)

Click open Finder to 
access data tree if you 
cannot immediately find 
the one you want



MHC Restriction Search

Default searches all 
restrictions
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Specify class

Use text box to find allele with auto-
complete

Use Finder to explore 
specific alleles



Host Search
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Search for host of interest
• Human data
• Animal models

Can use text box or Finder to select 
certain unique species



Search by Disease
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Represents clinical status of a host:
• Patient history
• Known animal models of disease

Unique feature
• Allergy
• Autoimmunity
• Healthy controls

Can assess differential reactivity
• Animal model v. human



Reference Search

Search for paper of 
interest…. 
By Author, PMID, 
etc.
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Finders
• unique feature of IEDB
• provide standardization and hierarchical organization
• search enormous amount of data using collapsible ‘data trees’
• enables big picture or granularity

Data tree
• ontological or taxonomical-based data organizer 
• parent/child node relationships
• work ‘behinds the scenes’ and are accessible to the user
• used to organize:

Antigens (NCBI GenPept, SwissProt, PDB)
Non-proteins (ChEBI)
Organisms (NCBI taxonomy)
Alleles (MRO)
Assays (BAO)
Disease (Disease Ontology, DO ids)

Finders and Data Trees
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CHILD A

PARENT
NODE
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siblings



Mouse over 
pane to 
expand  

Accessing Finders Results Page
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Home Page



Non-Peptidic Epitope Finder
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Non-protein chemical entities
• metal allergens
• drugs
• lipids, glycolipids, etc.

Type name

Chemical Data Tree

Click ‘Finder’ to open (below)

Click to generate list of possible chemical entities



Organism Finder
Links to NCBI taxonomy
Used to search for:

• epitope source
• immunogen if organism
• assay antigen

Open tree to search by taxonomic group –
bacteria, viruses or eukaryotes

Type name

Click ‘Finder’ to open (below)

Click to generate list of possible organisms



Organism Finder

Click ‘highlight in tree’ to 
see breakdown of available 
genotypes
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Can click ‘Plus sign’ and then 
Apply to add criteria from 
Current Selection(s)



Example of Organism Data Tree
Click to open successive 
nodes to find specific strain 
or use high node to look at 
all available
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Antigen Finder
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Links to NCBI GenPept
Used to search for:

• epitope source
• immunogen if protein
• assay antigen source

Type protein and organism

Click ‘Finder’ to open (below)



Antigen Finder

Use top row to sort

Click Highlight in 
Tree to see what’s 
available
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Example of Antigen Tree
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Click high node ‘Hemagglutinin’ to 
retrieve all HA from all flu



Receptors search (no finder)
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18,292 total

16,948 TCRαβ
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Receptors results summary



Assay Finder
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Find specific assay within broader 
category
• Neutralization
• Cytolysis (BrdU v. 51Cr)
• IFNγ ELISPOT

Data Tree categories based on the type 
of activity defined in the assay



Allele Finder
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MHC restriction defined in assay
Alleles from 16 species
Search at level of:

• Species
• Class
• Serotype
• Allele



Host Finder
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Subject or animal model in 
which the immune response 
was defined 

Examples



Disease Finder
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• 4 Broad disease categories
• Specific disease types (RA, asthma)
• Includes animal models (e.g. EAE)
• Easy way to find data for non-infectious 

disease (AI)

Example



Specialized Searches

1.“Details” searches
–Search all database fields
–Formulate more specific queries

2.Identifier search
–Query using unique IDs

3. Browse by 3D Structure
–Structural data organized in a 
tree



Examples of Homepage vs. Details 
Search Capabilities

Query Homepage Details
Sequence ✔ ✔

Source antigen ✔ ✔

Source organism ✔ ✔

MHC class ✔ ✔

MHC allele ✔ ✔

Host strain ✔ ✔

Specific assay type ✔ ✔

Immunized vs. naturally infected ✔

Immunogen/Antigen ✔

Effector cell type/Antibody isotype ✔
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Specialized Search – Epitope Details

Epitope fields

Reference fields
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Search by epitope name, 
start/stop positions, etc.

Search for analogs or 
mimotopes



An Example Analog Epitope
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Sequence studied

Natural analog of the 
sequence studied
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Search by author(s), 
journal, etc.
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Specialized Search –Assay Details (T, B, MHC)

How did host acquire immune reactivity? 
Immunized, naturally infected, etc.

Specify immunogen (epitope, protein, organism, 
etc.)

Search by specific host disease

Search by specific assay type

Specify effector cells, mAb name, or antibody 
isotype(s)

Specify assay antigen (epitope, protein, organism, 
etc.)
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Assay Details – In Vivo Processes

Describes how the host acquired 
immune reactivity.
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Assay Details – In Vivo Process Types

“Administration group”

“Occurrence group”

“Exposure group”

Others:

• Transplant/transfusion
• No immunization
• Unknown

All process types are defined in the Curation Manual
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Assay Details – Immunogen-Epitope Relation

• What is the relationship 
between the epitope and the 
immunogen in the assay?

• Equivalent fields exist in the 
assay antigen fields, and 
wherever there are processes.



Identifier Search
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A quick way to retrieve data by using an “inventory number”

Unique identifiers created by IEDB

Unique identifiers from other resources



Identifier Search



Browse by 3D Structure
Branches of tree organized by organism that is 
source of antibody, T Cell, and MHC molecule, 
respectively.



Browse by 3D Structure



Browse by 3D Structure



3D Viewer



3D Viewer



Break
10:30-10:45am
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Immunome Browser (IB)
The IB is a unique analysis tool that is integrated into query interface

• What is it?
Maps the immunome – visualize the totality of immune reactivities

- individual proteins and polyproteins
• What is it for?

What are potentially ‘immunodominant’ epitopes?
What regions on an antigen are well-characterized?

• Where is it located?
IB icon found on the Antigen Tab of Results page

• How does it work?
For a given query, the IB plots the response frequency scores (RFscores) for epitopes along the length of 

antigen using a reference proteome (per residue).

Designed to visualize the entirety or an optimized subset of data
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Immunome Browser Example

Hepatitis C virus (HCV)
• Genomic polyprotein ~3,000 aa
• >4,000 epitopes captured in the IEDB
• Abundance reflects iterative coverage

• multiple labs, assays, hosts
• Can view overall coverage
• Can identify ‘choice trees’ within the ‘forest’
• Selection criteria can be broad or very stringent
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Immunome Browser –
How it works

A ‘HCV’ search from the Home page
• 4,645 epitopes 
• >13,700 assays from 598 papers
• Click Immunome Browser icon           to map
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Top graph:
Y-axis = RFscore
X-axis = epitope residue position
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Response Frequency Graph



Bottom graph:
Positive and Negative assay count
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Assay Counts Graph



IB Data Table
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Sequence
Position

RFscore+/- assay counts



IB - stand alone version
A tool to aggregate and visualize user supplied epitopes and antigen [PMID: 29878047]

58

Located under ‘Epitope Analysis Tools’ or at ‘tools.iedb.org/immunomebrowser’



Cancer

How would I find cancer epitopes?

On Main Page
• Search by antigen – e.g. Pmel
• Search by disease – ovarian cancer, breast cancer, melanoma, etc.

In Specialize Searches – Epitope Details
Under ‘Epitope Related Object’
• ‘Neo-epitope of’

Programmatically, cancer is not currently within the 
scope of the IEDB.

IEDB does contain data as part of in-scope papers: 
cancer from pathogens and ligand elution MS data
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Queries with vaccine development in mind
• Select for human data

• Natural infection
– Occurr of infect disease, immunogen = organism 

• Vaccination
– in vivo administration, immunogen = protein or organism

• In vitro assays that define ‘correlates of protection’
– Neutralization, CTL, IFNg, etc.

• In vivo challenge assays demonstrating protection
– Survival, decreased pathogen burden
– Treatment Assays (prophylactic/therapeutic)

• ‘Coverage’ and/or Immunoprominence
– Immunome Browser
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Specialized Search -
Process type

Assay specific 
Query

Results Page Antigen 
Tab



Example Queries
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Example query for the epitope sequence 
ASNENMETM (NP Flu A)

Elements highlighted
• Sequence search
• Homology search
• Filter and drill down
• Results table

Summary
Data details
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Results Page - summarized on tabs

• 5 structures, includes structures with modifications
• Source antigen = Nucleoprotein
• 401 assays
• 190 receptors (TCR)
• 145 references

Can then click through the tabs to review data
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Assay Tab

• 351 T cell assays
• 50 MHC Ligand assays
• Use columns to review high level
• Click on assay ID to see all details
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References tab

• Listed by most recent pub year
• Link to PubMed (blue PMID)
• Use columns to review high level
• Click on Ref ID to summary table
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Filtering feature
Click on ‘funnel’ to 
select an epitope of 
interest

Tabs will re-set data for only that epitope
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Looking for homologous peptides
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Refined query at 70% homology reveals variants as well as analogs the flu epitope

Filter on this 
epitope 

Identify analog 
of interest
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• Click on the assay ID to drill down into details of assay
• Click other assay tabs (MHC Ligand Assays) to review all relevant assays

4 assays reported for this analog – 2 T cell and 2 MHC ligand
Explore T cell first….
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Full details for 
this assay:
• Reference
• Epitope
• Host
• Immunization
• Assay type
• Antigen 
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Example B Cell Details Search

Find Ebola virus epitopes recognized by neutralizing 
human monoclonal antibodies.
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1. Select “B Cell 
Assay Details”
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2. Select epitope 
organism
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3. Select host 
organism



76

4. Filter for positive 
responses only



77

5. Select assay type
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6. Select antibody 
purification status 
= “Monoclonal”
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Live Demo (KV) - Dengue virus

Once I run a query, how can I best use the 
data?

a. Navigating the tabs
b. Understanding the summary pages
c. Downloading the results
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How would I search for epitopes defined for food 
allergens?

a. Disease Finder – data tree
b. Antigen Finder

e.g. parvalbumin (Gad m 1; Sal s 1)
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Live Demo (NS) - Allergy



How would I find data related to type 1 diabetes?
a. patients with diagnosed T1D
b. auto-antigens related to
c. compare mouse and human data

Live Demo (KV) – T1D
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How to determine known epitopes from a 
protein sequence of interest.
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Live Demo (NS) – Linear Epitope 
Search



Find Plasmodium falciparum T cell epitopes
tested specifically on CD8+ T cells and defined in
humans.

Live Demo (NS) - T Cell Details Search



Find Plasmodium falciparum T cell epitopes
tested specifically on CD8+ T cells and defined in
humans.

Have tetramers been made with any of these
epitopes and used to detect CD8+ T cells?

Live Demo (NS) - T Cell Details Search



Lunch
12:30-1:30pm
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Exercises continued…
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Participant Exercises

1. What antibody epitopes have been defined for dengue 
virus in humans? Any mAbs? Protective epitopes?

2. What epitopes have been defined for peanut (Arachis 
hypogaea)?

3. What tetramers have been used in the context of 
influenza A virus?
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Participant Exercise

Find HLA-A*02:01 epitopes tested in MHC 
binding assays, then find HLA-A*02:01 epitopes 
defined with MHC elution assays.

91



If time permits
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How would I identify epitopes TCR-MHC 
interactions?

a. how many? What diseases?
b. kinetic measurements
c. filtering data
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Live Demo (KV)– Receptor data 
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