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Digestomics of walnut and its nsLTPs allergens reveals their ultimate resistance to gastric
digestion
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Background: Sensitization to non-specific lipid transfer protein (ns-LTPs) in plant foods is regarded as
a risk factor for generalized allergic reactions. Stability to gastric digestion represents very important
parameter of food proteins allergenicity. Usually studies of digestion were carried out on purified
proteins, but has never been examined the influence of different food matrices on different allergens.
Allergens from the nsLTP family are known to share a characteristic structure which is highly resistant
to proteolysis, and therefore, IgE cross-reactivity of nsLTPs needs to be investigated in the
environment such as complex food matrix.

Objective: The aim of this research project is to reveal how proteins are digested (by Minekus
protocol) within the natural food matrix and possible consequences on their allergenicity, with the
special focus on ns-LTP.

Methods: Pure nsLTPs from walnut were labelled with Alexa 633 and added to whole grain of
grounded raw walnuts, incubated with human a-amylase, and pepsin, therefore mimicking the effects
of oral and gastric digestion, in total duration of 2h. Proteins extracted from the mixture were analyzed
by one-dimensional (1D) and two-dimensional SDS-PAGe, and respective 1D and 2D immunoblots.

Results: Most proteins from pepsin digested walnut sample were more resistant to digestion
according to 1D SDS PAGE. Pepsin digested raw walnut sample with nsLTP were assessed by 2D PAGE
to compare profiles of the digested and control sample (no pepsin added). 2D SDSPAGE of digested
and control walnut samples showed almost identical profiles, especially in the context of fluorescently
labelled nsLTP allergens. These results demonstrate substantial resistance of nsLTP allergens to gastric
digestion since they remained mostly intact after 2 h of gastric (pepsin) digestion.

Conclusion: Further research is needed to be able to grade stability/resistance of selected food
allergens to gastric digestion as a consequence of food matrix modulating effects. We propose that
certain combinations of foods and allergens could provide additional protection or on the contrary
ease the digestion, by comparing trends between control and digested samples and between different
digested combinations as well.
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