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GUIDELINES FOR PREDICTION

Codex Alimentarius 2003-2009

GMO Panel - 2010

- 2011

- 2017

CEP Panel - 2009

FEEDAP Panel - 2008
- 2017

NDA Panel - 2016

2003-2009

WoE approach

EFSA



Allergenicity assessment – Weight of evidence
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The information in the WoE includes:

• Source of the protein (IgE and non-IgE)

• Amino acid sequence comparison

• In vitro degradation studies (mainly pepsin 
test)

• Specific serum screening

• Cell based / in vivo assays 
On a case-by-case 

basis



Protein safety – Allergenicity

4

• Whole foods as well as individual proteins to be risk assessed

• The risk assessment (RA) should take into account:

- not only cross-reactivity of a reaction

- but also de novo sensitisation

• Different sources of information taken into account in the RA

• No validated method available       Weight-of-evidence (WoE)

Complex questions raised decades ago: 

What makes a protein an allergen?

How much is too much?



Novel food sources: Food 2030 - Innovative EU research 
ensures food system is future-ready

https://ec.europa.eu/knowledge4policy/publication/food-2030-innovative-eu-
research-ensures-food-system-future-ready_en

Nutrition for more sustainable and healthy diets; Climate 
resilience and environmental sustainability; Circularity and 

resource efficiency; and finally, Innovation and the 
empowerment of communities

Future innovative foods

https://ec.europa.eu/knowledge4policy/publication/food-2030-innovative-eu-research-ensures-food-system-future-ready_en


Protein safety – Allergenicity
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• An urgent need to improve and better modernise
the allergenicity assessment prediction

Complex questions still remains: 

What makes a protein an allergen? 

How much is too much?

• EU projects in this direction: e.g. https://imparas.eu/

• EFSA activities with the focus on allergenicity 
assessment: Stakeholders involvement



• Introduction of new foods 
should not add to the burden 
of food allergy

• Need of a reliable, 
harmonized, evidence-based 
and validated allergenicity RA 
strategy

• To make use of novel 
methods and knowledge

• To focus on future research

EU projects
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EFSA activities focused on:

• A statement on the usefulness 
of the pepsin resistance test

• A workshop organised 15-16 
June 2021

• A scientific opinion on future 
development needs

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



Looking closer at the future needs
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• More robust bioinformatic approaches:

- Current methodologies date back to 2001

- Databases development

- EFSA procurement on peptide modeling ongoing

• More refined in vitro protein digestion protocols

- Classical pepsin resistance test in place but questioned

- EFSA procurement on in vitro digestion finalised but more 
work needed

• More predictive cell-based approaches/ HLA-phenotyping 
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EFSA procurement on in vitro digestion

https://efsa.onlinelibrary.wiley.com/doi/abs/10.2903/sp.efsa.2019.EN-1765

Epitopes The primary amino acid sequence of BCAS evaluated with IgE-binding epitopes identified in the study

But with 
other control 
proteins not 
so inspiring 

results

https://efsa.onlinelibrary.wiley.com/doi/abs/10.2903/sp.efsa.2019.EN-1765
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Houben et al 2019. Food and chemical 
toxicology, 127, pp 61-69

Strategy for ranking the 
allergic potential of 

known proteins as a way 
forward 

(FAO/WHO, 2001; EFSA GMO Panel, 
2017; Remington et al 2018; Verhoeckx

et al 2020; Fernandez et al 2020)

Whole foods
Individual 
allergens?

Example: Scaling allergy risks of foods relatively



Endogenous allergenicity
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Comparative 
approach

“non-GM” “GM”



Relevant plants for analysis
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• Analysis performed on a case-by-case basis

• For «common allergenic foods» (EU Reg. 

2003, 2011)

• To date: soybean is the main crop analysed

• Other GM plants than soybean: whenever 
considered necessary

Risk 
managers

Risk 
assessors

Health 
professionals

Stakeholders



Relevant allergens for quantification
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EU Regulation 503/2013 EFSA 
Guidance 
2017



Methodology
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• Quantitative ELISA

• Quantitative mass spectrometry

Future development of an allergen 
database (natural variability)

Historically: human sera (IgE-binding)

Goodman et al. 2013, J. Agric. Food Chem. 2013, 61, 8317-8332

comparative 
approach

“non-GM” “GM”



Data interpretation
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• Natural variability of allergens

• On case-by-case basis

- Magnitude and number of changes

- Clinical relevance of the allergen(s) involved

- Exposure considerations

- Clinical evaluation

comparative 
approach

“non-GM” “GM”



Few overall remarks
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Scientific 
developments

Translated into Risk assessment 
requirements

A reliable, harmonised, and evidence-based 
allergenicity RA strategy

(e.g., Codex, EFSA, Cost actions, others)

Consensus permeable 
to evolution



EFSA Workshop – 15/16 June 2021 
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• Session on clinical relevance and risk assessment
How to better use available human data on allergic reactions to known allergens?

• Session on in silico approaches 
What is the usefulness of current FASTA algorithms and of alternative approaches?

How can the current allergen database be improved? 

• Session on in vitro/in vivo approaches 
What are the most relevant test materials to predict allergenicity?

When and how should human sera or alternatives be used to address challenges?

• Session on outstanding questions
What are the most effective methods to predict allergenicity? How should they be integrated?

How best to validate in silico and in vitro methods (e.g., animal models)?

How can PMM tools be developed and how to determine acceptable levels and/or thresholds 
of protein?
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Thank you very 
much



Stay connectedStay connected

Subscribe to

efsa.europa.eu/en/news/newsletters

efsa.europa.eu/en/rss

Receive job alerts

careers.efsa.europa.eu – job alerts

Follow us on Twitter

@efsa_eu

@plants_efsa

@methods_efsa

@animals_efsa

Follow us Linked in

Linkedin.com/company/efsa

Contact us

efsa.europa.eu/en/contact/askefsa
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https://eur03.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.efsa.europa.eu%2Fen%2Fcontact%2Faskefsa&data=02%7C01%7C%7Cdda0d77411614bc0ac3e08d7b14ffa95%7C406a174be31548bdaa0acdaddc44250b%7C1%7C0%7C637172829365517385&sdata=gSJxXSxDT0PSAHmVPFTwhUFw%2FAoziza8DQg167yWO1M%3D&reserved=0

