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HESI COMPARE Database:

CAOIM\PARE

Comprehensive Protein Allergen Resource

Z Comprehensiveand up to date
collection of peer reviewed allergen
protein sequences.

£ Custom process development to
iIdentify new allergens initiated in
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Compare Database

[Search Database | COMPARE 2017 FASTA sequences (PDF) | COMPARE 2017 FASTA sequences (Text)]
All sequence records originated from the National Center for Biotechnology Information (NCBI) database. As of 02 February 2017, all sequence records are valid.
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Timeline

FAQ
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About the Process

To] ' ' i EXPERT
Automated bioinformatics sorting algorithm. =
Scientific information and publications TRANSPARENT REVIEW
related to individual identified sequences . PROCESS

Independent Peer Review Panel of
recognized allergy experts, public sector

. : PUBLIC PRIVATE
A quality control and documentation. - Y. COLLABORATION

A public release & annual update.

Publicly accessible, transparent,
rigorous and reliable resource.

‘ OPEN ACCESS TO
DOCUMENTATION

Comprehensive Protein Allergen Resource




Why a new allergen database?

There are already multiple allergen databases available, with
AEEAEAOAT O EAAAOOOAO AT A DPOOPI OAO¢
E.g.,Allergome,AllergenOnline(AOL), IUISAlIFamh 3 $! 08

Sircar et al. 2014. AllergatatabasesMethods Mol Biol1184:16531.

Radauer 2017. Navigating through the JungleAdfergens: Features and Applications
of AllergenDatabasesint Arch Allergy Immunol2017;173:11.

8 AOO EI @h&widebpteaduidedigabmic sequencing
technologyA O1T OCEO 1T Ax AEAI T A1 CAO8S8



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

Number of sequences to be filtered has grown exponentially. 4

U ~125 Million sequence entrieguniProtkBTrEMBL) i Most of them are (predictedd
Number of entries in UniProtkKB/TrEMBL ) ) .
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womdl enter market 4: Predicted 92785433 74.35%
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Sourcehttps://www.ebi.ac.uk/uniprot/ TrEMBL stats

The COMPARE process addresses this growth by implementing a
cutting-edge and highhroughput bioinformatic pipeline to identify a
meaningful subsedf thesemillionssequences, for scientific review.



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

COMPARE: Bringing together the required

strategic, technical and logistical considerations

P Tri-partite by design
P Strategic partnerships: JIFSAN, Academia & Government

P HESI infrastructure support and network (independent anofit,
program coordination, IT, data management, scieAoeused

filnance, communications).

P Long-term stability for all of the above




RATIONALE FOR ALLERGEN DATABASE at HESI y

(1) Novel components due to HESI pubhprivate partnership.

'é%ﬂﬁﬁgg Independent Peer Review
Panel (PRP)

P-P Science Allergy Science Expertise

Advisory Team

HESI

V Multiple stakeholders engagement. V Decisions based on peer-review

Bioinformatics

services

V Rigorous process for data
management and tracking (custom
V Independent coordinating body: information management tool).
A Scientific program management V Literature procurement
A Budget and contracts management with
external professional services.

V Custom algorithm development




RATIONALE FOR ALLERGEN DATABASE at HESI V'

(2) Modular process allows multiple sourcing of allergen candidates.

CA®IM\PARE

G en B an k, U n I P rOt Comprehensive Protein Allergen Resource

O 00000
Bioinformatics automat'
filtering process

UIS, AOL Allergen % .
00000 Candidates . 00000 eer » Hew
List ( Review allergens

V Literature procurement
V Data transfer to custom
information management tool

¥

Literature Dbases ‘

. . . . . . for Review Panel
V  Rigorous process for data —
Targeted search strategy management and tracking. Add to existing
JIFSAN database:
P COMPARE update.

Goal:enhance confidence the efficiency and quality of allergens identifieo‘. 9




RATIONALE FOR ALLERGEN DATABASE at HESI

(3) Transparency & detailed documentation.

What has been done:

U COMPARE overview brochure: at initiation of the project (Q1

2016).

U Detailed process development described in the COMPARE

website: within 6 months of the database public release
( COMP ARE 0 http:OchnTparedatabase.org/process-

development/

U Open dialogue w/ stakeholders

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

In preparation:
U Peer-review publication

@JIFSAN R~ —

Joint Institute for Food
Safety and Applied Nutrition

OUR MISSION

HESI Comprehensive Protein Allergen Resource (COMPARE) database launched

6 SAN oot g amenat supont o e pregec

FSPCA Preventive Controls July 25-27, 2017
for Human Food Trainina
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COMPREHENSIVE PROTEIN ALLERGEN RESOURCE
Program Overview — February 2016
OVERVIEW

The COMPARE Database, to be made publicly available in January
2017, will be a transparent resource for identification of protein
sequences that are known or putative allergens. The COMPARE
database will meet needs for allergy safety assessment via an annual
updating process that 1) captures new listings of allergen sequences,
2) filters out non-allergen sequences, 3) identifies published literature
linked to the identified potential allergen sequences, and 4) verifies
that the newly identified sequences have clinical, published evidence
of allergenicity based on standardized criteria

PROGRAM STRUCTURE

The COMPARE database is a collaborative HESI program that
combines programmatic support from the Joint Institute for Food
Safety and Nutrition — www.jifsan.org at the University of Maryland -
with financial support from private sector partners. Additional
in-kind support from multiple academic and government partners is
engaged thronghout the process. A public-private HESI collaborative
team will publicly document all database design and search algorithm
decisions. An exclusively public-sector expert panel will review the
output from a high-throughput bioinformatic pipeline against peer-
reviewed publications. The expert panel will then select sequences for
inchusion in the database and document their rationale for inclusion.

TIMELINE

H E S I The COMPARE database will be released to the public by January,
2017. To enable this timing, a steering team will convene in early
2016 to ensure timelines, process, and resources are aligned.
Sequence searching will be conducted in second quarter 2016 and
peer-review in third quarter 2016 before final assembly and release.

10



http://comparedatabase.org/process-development/
http://comparedatabase.org/contact-us/

Overall program and components designed to

enable long term, stable support.

CR@IM PARE

Comprehensive Protein Allergen Resource

A20 Public/Private
stakeholders.

AGeneral program
oversight, QC, user
feedback.

AExpert knowledge

ANo influence on
decisions regarding
sequence inclusion
or exclusion.

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

AUniversity of

Maryland / JIESAN:

ALiterature search
and procurement.

AData sharing.

AReview Tool
development and
maintenance.

AOverall program
management.

ACoordination
between partners,
PRP assembly and
management.

ADat abase
and maintenance.

Alnvited public sector
allergy experts.

ADefine inclusion
/exclusion criteria.

AReview of
sequences and
references /
publications.

AProvide final
decisions on new
sequences to include
in database

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

Public Sector:

AUniversity of
Amsterdam

AUniversity of
Maryland / JIFSAN

AU.S. EPA
AU.S. FDA

Private Sector:
ABASF

ABayer CropScience
ADowDuPont Pioneer
AKWS

ASyngenta

AVilmorin & Cie
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Bioinformatic Literature

Search Search :
I
Associate existing
citation in NCBI with Hnal Dbase v
€ . .
allergen to provide to update build:
PRP add old to new, HESL.
formatted. l:
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(Peer Review

Comprehensive Protein Allergen Resource
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KEEFR Newand with homology to

Similar to known known allergen, but

Import candidates

Peerreview

-
sequences & . |
mgtadata to allergert (not just E:;?Sﬂgzc(t:"mcal Panel (PRP)
Review Tool putative allerger) llergy data \ /




V @O\ PARE
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Total entries

Total entries filtered
from custom automatic
screening tool

ZXOHd a) 5“553
Protein

Sequences,

downloaded from
NCBI

NCBI:

a) using keyword “allerg*”
b) using keywords such as “lipid transfer
protein”, “profilin”, “tropomyosin”,etc

START:

1956 known allergens

+

XD I XD

Total entries submitted
to Peer Review Panel
(PRP) for review

Final number of
allergen sequences for
inclusion in database

END: 1970 allergens in

+ COMPARE 2017



Vo

HESI

World

of

Protein
Sequences,

NCBI:

May 2016-
May 2017

Total entries

NCBI

a) 50,638 1,377

MPARE

Comprehensive Protein Allergen Resource

Total entries filtered

downloaded from from custom automatic

screening tool

a) using keyword “allerg*”
b) using keywords such as “lipid transfer

nou

protein”,

profilin

L}

,“tropomyosin”,etc

COMPARE 2018

START: COMPARE 2017

+

XD XD XD

Total entries submitted
to Peer Review Panel
(PRP) for review

Final number of
allergen sequences for
inclusion in database

2038 allergensin

COMPARE 2018
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numbers

COMPARE 2018 Reviewed Reviewed Approved

Allergens Articles Allergens
Bioinformatics
screenings (NCBI) 93 186 27
Literature Search - 37 29
AOL 17 22 35 12
TOTAL 115 258 68

COMPARE 201%review

?
TOTAL 181 137 (on going)
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Overview of
www.comparedatabase.org



