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Regulation 503 requirements

Toxicity assessment of NEPs:

- Case by case approach. Depending on knowledge on protein’s source, function or activity 
and history of human or animal consumption

- If history of safe consumption is duly documented, specific toxicity studies not needed

- Where specific testing is required, the applicant shall provide

- Molecular and biochemical characterisation of the NEP

- Bioinformatics searching for homology to proteins known to cause adverse effects

- Stability of the protein, e.g. influences of temperature, pH

- Degradation of the NEP to proteolytic enzymes (pepsin test)

- 28 day toxicity study, depending on the outcome additional targeted investigation may be needed

Allergenicity assessment of NEPs:

- Case by case approach. The approach shall include:

- Bioinformatics searching for homology with know allergens

- Specific serum screening, cases where there is a sequence homology or structure similarity and 
where the source of the gene is considered allergenic

- Pepsin resistance and in vitro digestibility tests

- Additional studies, if needed



Where are these principles coming from?
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GUIDELINES FOR PREDICTION

Codex Alimentarius 2003-2009 EFSA GMO Panel (2011, 2017)



Protein safety
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Challenges in the assessment:

• Complexity in the testing of some proteins

• When there is a large number of individual proteins to test

• The need to minimize use of animals

• Proteins with hits to allergens and toxins (very low % of similarity 
to allergens/toxins and/or of dubious relevance) 

• ……



Ongoing developmental projects on the topic:

• Protein toxicity prediction
https://etendering.ted.europa.eu/cft/cft-display.html?cftId=8841
https://etendering.ted.europa.eu/cft/cft-display.html?cftId=10487

• Protein allergenicity prediction
https://etendering.ted.europa.eu/cft/cft-display.html?cftId=8829

• HLA-DQ peptide modelling software
https://etendering.ted.europa.eu/cft/cft-display.html?cftId=4505

• AOP-celiac disease
https://www.efsa.europa.eu/en/call/outsourcing-external-report-preparatory-work-development-

adverse-outcome-pathways-relevant

Development needs – protein safety 
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Allergenicity doc Synthetic bio doc

Development needs – protein safety 
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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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