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Allergic diseases are highly prevalent chronic diseases, affecting 30% in general population, in Japan
and start early from infancy, last for life. Changing phenotypes of allergic diseases along the life is called
“allergy march” and the uppermost diseases are food allergy and atopic dermatitis. Allergology has been
rapidly developed after discovery of IgE, which has originally characteristics of high allergen-avidity IgE
isotype and elicits release of histamine from mast cells. We recently developed a highly sensitive densely
carboxylated protein (DCP) chip, which offers the advantages of measurement of allergen specific low-avidity
IgE other than high-avidity IgE and the other subtypes of allergen-specific immunoglobulins, such as IgG1,
19G2, 1gG3, 1gG4, IgM and IgA, by using a minimal amount of serum or plasma (10 to 100 pL for all assays)
with high sensitivity and low background.

In this project, we found that low-avidity IgE has an important role in normal physiologic response to
ingested “foreign” food antigens in the process of oral tolerance acquisition. It also plays a role in the process
of oral immunotherapy to the outcome of desensitization and/or tolerance. These results suggest that detection
of allergen-specific avidity of IgE will give a light on an unexplored field of prediction of food allergy,
differential diagnosis of desensitization and tolerance in food oral immune therapy.

Implementation of this project plan, we obtained following outcomes. 1: Development of DCP
technologies monitoring the process of food allergy and oral tolerance and the studies on the mechanisms of
development of natural and therapeutically induced tolerance associated with induction of low-avidity IgE
and high-avidity 1gG4. In addition, we will be able to predict food allergy or oral food tolerance at 6-months
of age by monitoring immunoglobulin crass-switching from IgG1 to IgE and allergen-specific IgE avidity
measurement. Detection of allergen-specific high avidity IgE, and low levels of IgG1 and 1gG2 indicates food
allergy outcome for the next six months. In contrast, detection of allergen-specific low avidity IgE, and high
levels of IgG1 and 1gG2 indicates oral food tolerance outcome for the next six months. 2: We verified the
usability and accuracy of these biomarkers for the prediction of food-allergy or oral tolerance and for
differential diagnosis of desensitization and tolerance in oral immunotherapy.
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