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BACKGROUND
Currently, sustainable food production, including
alternative protein sources, is receiving a lot of
attention and exploration of these sources is
widely supported by international organizations (1).
Existing guidelines to assess the allergic potential
of these sources are restricted to a qualitative
assessment of allergenicity (2,3,4). One of the
major challenges is to accurately and quantitatively assess the allergenicity of new or modified
proteins. Therefore, a quantitative statistical
model which predicts the relative allergenicity of a
new protein compared to known allergenic products and proteins is being developed.

METHODS
As a first step, a scale for the relative allergenicity has been developed using data on potency
and prevalence from a set of high/low allergenic
products. Data on prevalence were collected by
performing a literature search. Data on potency
were retrieved from previous work (5) and new
(unpublished) data.
As a second step, the first version of the statistical predictive model has been developed. To this
end, physico-chemical characteristics and biological experimental data were analyzed from a set of
high/low allergenic proteins (figure 1 gives an
example).
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Figure 2: Overview of the model to quantitatively predict the
allergenicity of new or modified proteins.

RESULTS
The two dimensions of the allergenic product scale
were defined as 1) the prevalence expressed as
the percentage of the general population that is
allergic and 2) the potency of the allergenic product
expressed as the ED50 in mg-protein of the allergen (the dose that provokes objective allergic
responses in 50% of allergic subjects). In terms of
hazard characterization, severity of symptoms was
not included, since this is a result of the nature of
the exposure and the sensitivity of the individual
rather than an inherent and independent attribute
of the allergen. The two-dimensional scale was
developed by ranking 18 allergenic products for
potency and prevalence (figure 3).

Figure 4: Relationship between physico-chemical characteristics
and biological experimental data and the allergenic product scale.
Combined predictor is based on aliphatic index, hydropathicity and the
other factors in this figure.

CONCLUSION
The development of this model is promising in
enabling the projection of new proteins on the
scale and assess their allergenic hazard relative
to the known allergens allowing a quantitative
assessment of the relative allergenicity of a
new protein.

Figure 1: Example of the physico-chemical characteristics and
biological experimental data collected.

A Bayesian statistical model combined these
data with information on possible relationships
between these characteristics and allergenicity
retrieved from literature, to identify relationships
between the characteristics of known allergenic
proteins and the relative allergenicity scale for
allergenic products. Since the model is still in
development, for now it is assumed that all
proteins in one allergenic product equally contri
bute to the relative allergenicity of this product.
As a result, the model establishes a relationship
between the physico-chemical characteristics of
a protein and the allergenicity scale of a protein
(figure 2).
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