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A stress-, pathogenesis-, and allergen-related cDNA in apple fruit

is also ripening-related
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Abstract The screening of a ripe apple (Malus
domestica ‘Golden Delicious’) cDNA expression
library with polyclonal antibodies to spinach
sucrose-phosphate synthase resulted in the isolation
of a cDNA clone pAP15. This clone encodes a
homologue of a class of stress and pathogenesis-
related clones, and is also highly homologous to a
class of allergenic proteins from apple without
known biological function. ThepAP15 cDNA insert
is 817 base pairs in length and codes for a protein of
17.5 kD. Genomic Southern analysis suggests that
the gene belongs to a family of at least 15 members.
Northern analysis indicates that pAP15 is ripening-
related, with an accumulation ofhomologous mRNA
coincident with ethylene production during apple
fruit ripening.
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INTRODUCTION

A large number of stress- and pathogenesis-related
cDNA clones have been isolated from plant tissues.
One class of these clones encode proteins (Group 1;
Ohashi & Ohshima 1992) that range in size between
14 and 18 kD (e.g., Matton & Brisson 1989;
Constabel & Brisson 1992; Warmer et al. 1992) but
have an unknown function, although it has recently
been suggested that they may code for aribonuclease
(Moiseyev et al. 1994). Expression of mRNAs
homologous to these cDNAs is induced by fungal
elicitors (e.g., Walter et al. 1990), and by stress
treatments such as high osmoticum, excess
phosphate, addition of abscisic acid, ethylene and
wounding (Crowell et al. 1992; Warner et al. 1992;
Barratt & Clark 1993). These clones encode proteins
which share homology with the major birch pollen
allergen Bet vI (Breiteneder etal. 1989; Walteretal.
1990).

Patients suffering from Type I allergy caused by
birch pollen can have their condition exacerbated if
apples are consumed at the same time of the year as
peak birch pollen production (Eriksson et al. 1982).
This is thought to arise through cross-reaction of
anti-birch allergen IgEs with a number of common
antigenic epitopes on a 17—18 kD protein present in
the fruit (Ebner et al. 1991; Vieths et al. 1994a).
Northern analysis has indicated cross hybridisation
between abirch Bet vIcDNA clone and ahomologous
mRNA in apple (Ebner et al. 1991), and recently a
sequence coding for the apple allergen Mal d I was
entered into the databases (Genbank accession no.
X83672). Here we report the isolation and
characterisation of anapple cDNA (pAP15, Genbank
accessionno. L42952) which codes for an additional
member of this family of proteins. We show by
Northern analysis that steady state mRNA levels are
strongly up-regulated during the early stages of fruit
ripening. This clone was isolated during an antibody
screen of aripe fruit cDNA library, using polyclonal
antibodies to spinach sucrose-phosphate synthase
(SPS).






