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Abstract
Specific IgE (sIgE) antibody testing against allergen components has become an important tool in the diagnosis of food allergy. This approach, referred to as precision allergy molecular diagnostic applications (PAMD), improves the accuracy of IgE-mediated food allergy diagnosis and may help reduce unnecessary oral food challenge (OFC) testing. In addition, sIgE profiles to allergen components can provide information on primary sensitization sources, particularly in food allergies associated with environmental factors such as pollen. In this presentation, I will describe allergen components useful for the diagnosis of food allergy and discuss the relationship between component-specific sIgE antibody titers and clinical symptoms.
Major food allergens include hen’s egg, cow’s milk, wheat, peanut, tree nuts, fruit, sesame, soybean, and buckwheat. Many allergen components in peanut, tree nuts, and other seed foods belong to the prolamin and cupin superfamilies. The prolamin superfamily includes 2S albumins, non-specific lipid transfer proteins, and cereal prolamins, which have characteristic structures based on cysteine residue motifs. The cupin superfamily includes 7S globulins (vicilins) and 11S globulins (legumins), which are major seed storage proteins. Bet v 1/PR-10 proteins and profilins are also important allergen families, particularly in pollen-related food allergy.
For seed allergies, sIgE antibody titers to 2S albumins such as Ara h 2, Jug r 1, and Ana o 3 are widely used in clinical diagnosis. Other components, including sesame 2S albumin (Ses i 1), soybean 2S albumin (Gly m 8), and buckwheat vicilin (Fag e 3), have also been reported to be useful diagnostic markers, including in our studies.1-3) We also designed and developed a fusion protein consisting of Gly m 8 and the N-terminal fragment of Gly m 5, a soybean vicilin, as a potential diagnostic component for pediatric soybean allergy.4) These findings indicate that 2S albumins and vicilins are important components for component-resolved diagnosis of seed allergy. With the increasing number of patients with tree nut allergy, further development of diagnostic components beyond Jug r 1 and Ana o 3 is needed.
In fruit and vegetable allergy, many patients develop pollen-food allergy syndrome due to pollen sensitization. Bet v 1/PR-10 proteins and profilins are well-known markers for this condition. More recently, gibberellin-regulated protein has been reported as a marker associated with systemic symptoms in peach and other fruits and vegetables. Thus, advances in allergen component analysis have contributed to more precise diagnosis of both seed allergy and pollen-related fruit and vegetable allergy.
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