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Allergenicity/immunogenicity assessment

- Non-IgE-mediated adverse immune reactions
- In vitro protein digestibility 
- Endogenous allergenicity

• Why?

- To consider new developments

- To address MS/NGOs/EP/applicants 
comments

- To assist implementation of regulatory 
requirements

• Background information

- Literature reviews from external 
contractor and internally performed

Focus group involvement



Immune-mediated adverse reactions
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Food enteropathy
Celiac disease
Food protein induced 
enterocolitis
Heiner syndrome

IgE-mediated

Combined IgE-
and non-IgE-

mediated

Non-IgE-
mediated

Immediate hypersensitivity 
reactions

Eosinophilic oesophagitis
Eosinophilic gastroenteritis
Eosinophilic gastroenterocolitis

Adapted from: The University of Manchester, 2013. Literature review: EFSA supporting publication 
2013:EN-527, 40 pp
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Food enteropathy
Celiac disease
Food protein induced 
enterocolitis
Heiner syndrome

IgE-mediated

Combined IgE-
and non-IgE-

mediated

Non-IgE-
mediated

Immediate hypersensitivity 
reactions

Eosinophilic oesophagitis
Eosinophilic gastroenteritis
Eosinophilic gastroenterocolitisCeliac disease

Clear cause-effect 
relationship

Immune-mediated adverse reactions
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RA of proteins: celiac disease



Celiac disease – Applicant’s safety assessment
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Main aspects to highlight

◼ Real harmonisation between applicants

◼ Overall approach proposed by applicants in 
line with EFSA 2017 guidance document

◼ Stepwise approach:

- Knowledge on the source and the protein

- Searches

- HLA-DQ modelling

- In vitro testing

with motif
without motif

with perfect match
with partial match



Aspects requiring additional discussion
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• Possible assessment criteria 

• EFSA described few assessment criteria

• Additional assessment criteria needed? 

• Tool should be practical keeping the case-by-case 

philosophy 

• Development of a publicly available database

• Few databases used/inclusion criteria

• HLA-DQ-peptide modelling

• EFSA procurement

• In vitro testing 



Applicant’s proposal – Assessment criteria
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Applicant’s slide from 
October 2018 workshop



Applicant’s proposal – Database
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Applicant’s slide from 
October 2018 workshop



Database development
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EFSA guidance statements

- Recognition of gluten peptides by CD4+ T cells from one or more 
CD patients has been a prerequisite for defining toxic CD peptides 
(Sollid et al., 2012)

- Several listings/databases of the known T-cell stimulatory 
sequences identified in gluten, hordeins, secalins and avenins are 
available including the https://propepper.net database and the 
http://www.allergenonline.org/database. 

- An overview of the best characterised epitopes along with a unified 
nomenclature is presented in Sollid et al. (2012)

- Could these prerequisites be used as starting points to define what 
inclusion criteria should be applied for the purpose of building up a 
database?

https://propepper.net/
http://www.allergenonline.org/database


Database development
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EFSA GD 2017

Development of a comprehensive database that is 
publicly available, curated regularly and 
appropriately built and designed for risk 

assessment purposes is an important aspect to be 
further investigated
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HLA-DQ peptide modelling

• Applicability to safety assessments 

involving proteins – not only useful for GM plants

• Tool publicly available

• International cooperation and recognition needed

EFSA procurement

• EFSA exploring possibilities to develop 
a software tool for peptide modelling



HLA-DQ peptide modelling
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HLA-DQ peptide modelling software –
Developing a software tool for peptide 
modelling regarding its capacity to bind 
to HLA-DQ molecules and to activate T-
cells

1. Collecting info on tools available for 
protein modelling related to celiac 
disease

2. Developing a software tool for predicting 
the capacity of a protein to cause celiac 
disease based on peptide binding to 
specific molecules and activation of 
immune cells 

3. Testing and adjusting the software tool

OC/EFSA/GMO/2019/01
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RA of proteins: celiac disease



In vitro protein degradation
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• Pepsin test questioned by:

- More recent scientific developments

- Member States

- EP / NGOs

Astwoodet al 1996. Nat Biotechnol 14, 1269-1273



In vitro protein degradation: EFSA GD (2017)
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Classical pepsin 
resistance test

In vitro protein digestibility test 
reflecting more physiological 

conditions

Interim phase ongoing to evaluate the efficacy of the 
proposed revisions

Finalisation: end 2019
Further discussion on the way forward needed



Future developments
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Fernandez et al 2019. Trends 
in biotech. In press. 
Doi:10.1016/j.tibtech.2019.03.010. 
.
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Pilolli et al 2019. Nature/Scientific Reports,9:1646

“EFSA guidance for allergenicity risk
assessment in genetically modified plants
provides very useful recommendations
that should be followed in light of a
harmonization of the methods”



Thank you very much

Celiac disease assessment
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Stay connectedStay connected

www.efsa.europa.eu/en/engage/careers

www.efsa.europa.eu/en/rss

Subscribe to

Engage with careers

Follow us on Twitter
@efsa_eu
@plants_efsa
@methods_efsa

www.efsa.europa.eu/en/news/newsletters
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Database development

21Fernandez and Paoletti 2018 https://doi.org/10.1016/j.tibtech.2018.03.005

https://doi.org/10.1016/j.tibtech.2018.03.005

