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Oral allergy syndrome (OAS) is a type 2 food allergy in which symptoms are
localized in the oral cavity. In both Hokkaido and Europe, there are many
patients with birch pollen allergy who concomitantly develop apple OAS, and
the number of Alnus pollinosis patients with concomitant apple OAS has
recently been increasing in Honshu. Varietal differences in allergens have been
clarified in Europe. However, most cultivars are not common between Europe
and Japan, and there is no information regarding the allergens of varieties
cultivated in Japan, with the exception of several varieties cultivated overseas,
such as Fuji. With this background, we compared the mRNA levels of Mal d 1.01
and Mal d 1.02, which are high among the main allergens of apple OAS (Mal d
1), using apple varieties cultivated in Japan, and especially in Nagano
Prefecture.

Using 24 varieties of apples produced in Nagano Prefecture as samples,
relative quantification was performed using real-time PCR. Compared with that
in Sun Fuji, the Mal d 1.01 mRNA expression level was significantly lower in 15
varieties, including Aika No Kaori, but was significantly higher in Koutoku. The
Mal d 1.02 mRNA expression level was significantly lower in 6 varieties,
including Shinano Gold, and significantly higher in 10 varieties, including
Shinano Red.

As Mal d 1 is a pathogen-resistance protein, we hypothesized that the
expression level increases in varieties that are not cultivated in bags, although
it was not high in Sun Fuji or Sun Tsugaru. We next investigated the association
of crossbreeding with Mal d 1 mRNA expression level. Among descendent
varieties of Golden Delicious with high allergenicity, the Mal d 1.01 expression
level was significantly higher in Koutoku, but was not significantly different
from, or significantly lower than that in Fuji. Regarding the Mal d 1.02
expression level, the crossbred varieties were divided into those with
significantly higher or lower expression levels.



