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Establishment of a novel degranulation indicator
for use in allergen screening

Soichiro Yoshikawa
Department of Immune Regulation
Tokyo Medical and Dental University Graduate School

Mast cells are one of the immune cells with many granules, and found in connective
and mucosal tissues. They are known to be responsible for some allergies and anaphylaxis,
and most of these reactions are induced by their degranulation. Degranulation involves
cross-linking of mast-cell-bound Immunoglobulin E (IgE) antibodies with an allergen,
leading to the release of inflammatory mediators. Therefore, for preventing allergic reactions
it is important to inhibit degranulation of mast cells.

A food allergy is an adverse immune response triggered by a food allergen, and may
cause dermatitis, gastrointestinal or respiratory distress, or even life-threatening anaphylaxis.
Because degranulation of mast cells occurs mostly during the acute phase of these reactions,
food manufacturers need to screen for potential allergens in their products. However, there
are a lack of good tools to detect such allergens.

In order to readily detect the activation of mast cells, we developed a novel tool for
visualizing their degranulation, called immuno-pHluorin (impH), in which a pH-sensitive
fluorescent protein is fused with a vesicular membrane protein. Its fluorescence intensity is
high at neutral, but not at lower pH. When expressed in mast cell line RBL-2H3, impH is
localized in the secretory granules of the cells, and its fluorescence intensity is negligible,
because pH is low in secretory granules. During the degranulation, secretory granules are
fused to the plasma membrane, and therefore impH is exposed to a higher pH. Indeed, IgE/
antigen-stimulation greatly increased the fluorescence intensity of impH in mast cells. Thus,
impH is a powerful tool for visualizing degranulation of mast cells and can be applied to
allergen screening.



