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Objective

Assessment

COMPARE 
Allergen Dbase

Protein Toxins 
Evaluation

Research

Digestibility Study

Allergen Rebuild Study

Matrix Study

GARD Assay Study

Immunogenicity Study

Outreach and 
Training

Workshops, e.g. today
ÁÎÄ ȡ Ȱ.ÏÎ-IgE
mediated reactions to 
ÆÏÏÄÓȱ 7ÏÒËÓÈÏÐȢ 
2016. Rome, Italy.

Presentations at
international 
meetings

Publications 

üDevelop new scienceüEstablish weight-of-
evidence approach

üCommunicate scientific 
findings and best 
practices

Activity

HESI PATB Committee
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HESI COMPARE Database: 
www.comparedatabase.org

ɆComprehensiveand up to date 
collection of peer reviewed allergen 
protein sequences.

ɆCustom process development to 
identify new allergens initiated in 
2016.

ɆFirst release (Feb. 2017) -Ȱ#/-0!2% 
ΨΦΧέȱȡ ΧίέΦ ÁÌÌÅÒÇÅÎÓȢ
ü Includes the allergens listed in AOL v.16 

and 14 newallergens identified though 
bioinformatics approaches.

ɆCOMPARE 2018 (Feb. 2018):
ü Added68 allergens to COMPARE 2017 

(2038 allergens total).

ɆUpdated annually
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TRANSPARENT 

PROCESS

PUBLIC PRIVATE

COLLABORATION 

OPEN ACCESS TO 

DOCUMENTATION

EXPERT 

PEER 

REVIEW

u Automated bioinformatics sorting algorithm.

u Scientific information and publications 

related to individual identified sequences .

u Independent Peer Review Panel of 

recognized allergy experts, public sector .

u A quality control and documentation. 

u A public release & annual update. 

VPublicly accessible, transparent, 

rigorous and reliable resource.

About the Process
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There are already multiple allergen databases available, with 
ÄÉÆÆÅÒÅÎÔ ÆÅÁÔÕÒÅÓ ÁÎÄ ÐÕÒÐÏÓÅÓȣ 

E.g., Allergome, AllergenOnline(AOL), IUIS, AllFamȟ 3$!0ȣ

ȣ ÂÕÔ ÉÎ ÒÅÃÅÎÔ ÙÅÁÒÓthe widespread use of genomic sequencing 

technology ÂÒÏÕÇÈÔ ÎÅ× ÃÈÁÌÌÅÎÇÅÓȣȢ

Why a new allergen database?

Sircar et al. 2014. Allergendatabases. Methods Mol Biol.1184:165-81.
Radauer. 2017. Navigating through the Jungle ofAllergens: Features and Applications 
of AllergenDatabases. Int Arch Allergy Immunol.2017;173:1-11. 

https://www.ncbi.nlm.nih.gov/pubmed/25048124
https://www.ncbi.nlm.nih.gov/pubmed/28456806


6

Number of sequences to be filtered has grown exponentially. 

ü Most of them are Ȱpredictedȱ

Source: https://www.ebi.ac.uk/uniprot/TrEMBLstats

Protein existence (PE) Entries %

1: Evidence at protein level 144459 0.12%

2: Evidence at transcript level 1162753 0.93%

3: Inferred from homology 30704463 24.60% 

4: Predicted 92785433 74.35% 

5: Uncertain 0 0.00% 

NGS platforms 

enter market

The COMPARE process addresses this growth by implementing a 
cutting-edge and high-throughput bioinformatic pipeline to identify a 
meaningful subset of these millionssequences, for scientific review.

ü~ 125 Million sequence entries (UniProtKB/TrEMBL)

https://www.ebi.ac.uk/uniprot/TrEMBLstats


7

PTri-partite by design 

PStrategic partnerships: JIFSAN, Academia & Government

PHESI infrastructure support and network (independent non-profit, 

program coordination, IT, data management, science-focused 

finance, communications).

PLong-term stability for all of the above

COMPARE: Bringing together the required 
strategic, technical and logistical considerations
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RATIONALE FOR ALLERGEN DATABASE at HESI
(1) Novel components due to HESI public-private partnership.

V Multiple stakeholders engagement.

V Rigorous process for data 

management and tracking (custom 

information management tool).

V Literature procurementÁ Scientific program management

Á Budget and contracts management with 

external professional services.

V Decisions based on peer-review

V Independent coordinating body:  

Independent Peer Review 
Panel (PRP)

Allergy Science Expertise

HESI PATB 
COMPARE 

P-P Science 
Advisory Team

Bioinformatics 
services

V Custom algorithm development
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Bioinformatics automated 
filtering process

Targeted search strategy

Allergen 
Candidates 

List

GenBank, UniProt

IUIS, AOL

Literature Dbases

Add to existing 
database:

COMPARE update.

Goal: enhance confidence in the efficiency and quality of allergens identified.

RATIONALE FOR ALLERGEN DATABASE at HESI
(2) Modular process allows multiple sourcing of allergen candidates.

Peer 
Review

New 
allergens

V Literature procurement

V Data transfer to custom 

information management tool 

for Review Panel

V Rigorous process for data 

management and tracking.
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What has been done:

üCOMPARE overview brochure: at initiation of the project (Q1 

2016).

üDetailed process development described in the COMPARE 

website: within 6 months of the database public release 

(COMPAREô 2017). http://comparedatabase.org/process-

development/

üOpen dialogue w/ stakeholders 

(http://comparedatabase.org/contact-us/) 

In preparation:

üPeer-review publication

RATIONALE FOR ALLERGEN DATABASE at HESI
(3) Transparency & detailed documentation.

http://comparedatabase.org/process-development/
http://comparedatabase.org/contact-us/
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Overall program and components designed to 
enable long term, stable support.

Advisory Team

Å20 Public/Private 
stakeholders.

ÅGeneral program 
oversight, QC, user 
feedback.

ÅExpert knowledge

ÅNo influence on 
decisions regarding 
sequence inclusion 
or exclusion. 

Bioinformatics 

and Data 
Communication

ÅBioinformatics 
partner: sequences
screening; 
deduplication,  
metadata retrieval 
and QC.

ÅUniversity of 
Maryland / JIFSAN:

ÅLiterature search 
and procurement.

ÅData sharing.

ÅReview Tool 
development and 
maintenance.

Program 
Coordination

ÅOverall program 
management.

ÅCoordination 
between partners, 
PRP assembly and 
management.

ÅDatabase óhomeô 
and maintenance.

Expert Peer 
Review Panel

ÅInvited public sector 
allergy experts.

ÅDefine inclusion 
/exclusion criteria.

ÅReview of 
sequences and 
references / 
publications.

ÅProvide final 
decisions on new 
sequences to include 
in database

Participating 
Organizations

Public Sector:

ÅUniversity of 
Amsterdam 

ÅUniversity of 
Maryland / JIFSAN

ÅU.S. EPA

ÅU.S. FDA

Private Sector:

ÅBASF

ÅBayer CropScience

ÅDowDuPont Pioneer

ÅKWS

ÅSyngenta

ÅVilmorin & Cie

JIFSAN: Joint Institute for Food Safety And Nutrition (UMD/FDA) 



Import candidates 
sequences & 
metadata to 
Review Tool

Pass on to 
experts 

(Peer Review)

KEEP ςNewand 
Similar to known 
allergen1 (not just 
putative allergen2)

1 Known allergen = 
protein sequence 
with published 
clinical allergy data

2 Putative allergen = 
protein sequence 
with homology to 
known allergen, but 
lacks direct 
published clinical 
allergy data

Associate existing 
citation in NCBI with 
allergen to provide to 
PRP

Literature 
procurement

Pass sequences and 
meta data to JIFSAN 

PRP: Review and 
voting Process

Bioinformatic 
Search

Final Dbase
update build: 

add old to new, 
formatted.

Cƛƴŀƭ άŀǇǇǊƻǾŜŘέ 
sequence list passed 
back to Bioinformatics 
partner

Literature 
Search

Peer-review 
Panel (PRP)

Bioinformatics 
Partner



AOL v16:
1956 known allergens

COMPARE 2017

PRP
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Ȱ#/-0!2% ΨΦΧήȱ ÎÕÍÂÅÒÓ ÁÎÄ ÃÕÒÒÅÎÔ ÃÁÎÄÉÄÁÔÅÓ 
numbers

COMPARE 2018 Reviewed 

Allergens

Reviewed 

Articles

Approved 

Allergens

Bioinformatics 

screenings (NCBI) 93 186 27

Literature Search - 37 29

AOL 17 22 35 12

TOTAL 115 258 68

COMPARE 2019 - preview

TOTAL 181 137
? 

(on going)



Overview of
www.comparedatabase.org


