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GUIDELINES FOR PREDICTION

Codex Alimentarius 2003-2009

GMO Panel - 2010

- 2011

- 2017

CEF Panel - 2009

FEEDAP Panel - 2008
- 2017

NDA Panel - 2016
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• The assessment should consider likelihood for:

- de novo sensitisation

- elicitation of a reaction

• Different sources of information to be taken into account

• Weight of evidence (WoE)

What makes a protein an allergen?



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

- Source of the protein

- Amino acid sequence comparison

- In vitro degradation studies

- Specific serum screening

- Cell based / in vivo assays 

On a case-by-case 
basis
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Innovative considerations – Weight of evidence

• EFSA GD 2011 and Regulation No 503/2013:

- Adjuvanticity is first time introduced in RA documents

• EFSA GD 2017 

- Non-IgE-mediated adverse immune reactions

Poulsen K.L. 2015. Chem immunol Allergy. 
Basel Karger, 2015, vol101, pp 59-67
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Cry proteins assessed by EFSA 
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Cry proteins assessed by EFSA 



9

Cry proteins assessed by EFSA 
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Cry proteins assessed by EFSA 
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Cry proteins assessed by EFSA&VKM
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VKM report on Cry proteins 
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VKM report on Cry proteins 
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Cry proteins assessed by EFSA
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Cry proteins assessed by EFSA 
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Cry proteins assessed by EFSA
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EFSA’s technical report on Cry1Ac  

- GM plants_ Cry1Ac assessed by EFSA (6 cotton and 3 soybean) 

- Safety assessment in line with Codex Alimentarius and relevant 
EFSA GD and European Regulation

- Weight-of-evidence approach followed

- Cry proteins effects on the immune system (mainly Cry1Ac and  
Cry1Ab)

- EU-funded projects MARLON and GRACE, raising the need to 
develop validated and standardized models for allergenicity 
assessment (humans and animals)
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EFSA’s technical report on Cry1Ac  

No new elements that would lead the EFSA GMO Panel to 
reconsider the outcome of its previous opinions

- Comparison of two proteins (OVA and Cry1Ac) at different doses 
without appropriate control(s) → limited relevance in RA

- Unclear if findings are linked to Cry1Ac only or if other proteins 
would behave similarly under conditions tested

Contrasting evidence on Cry1Ac and Cry1Ab from literature

- Hypothesis: differences in amino acid sequences, doses, routes of 
administration, animal models, experimental protocols, matrices 

- To be understood: if there is a dose-response relationship, item to 
test, in vivo/in vitro model



19

Additional background information
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Future perspectives in the area

- Sounder studies for testing adjuvant and allergenic potential of 
proteins are desirable → EU funded projects largely contributing 

- Future studies should consider limitations of current models, using
relevant routes and methods of administration, doses, appropriate
control proteins, realistic exposure regimes (effects of processing
and the matrices)

- Strategy for ranking the allergic potential of known proteins as a
way forward (FAO/WHO, 2001; EFSA GMO Panel, 2017; Remington et
al 2018)

Fostering interaction/cooperation with Member States 
needed



Scaling allergy risks of foods relatively

21Houben et al 2019. Food and chemical 
toxicology, 127, pp 61-69
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Any views? Ideas?

Future perspectives in the area

Thank you very much
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