
EDITORIAL

Fruit allergy: plant defence proteins as novel potential

panallergens

Introduction

Fruit allergy is on the rise, often associated with birch- and

grass-pollinosis, as well as with the latex±fruit syndrome

[1,2]. However, the commercial extracts used for diagnosis

(skin prick tests [SPT], speci®c IgE determinations, etc.) are

usually non-standardized, and their main allergen compo-

nents are poorly characterized (e.g. see [3] for peach).

Recently, novel families of fruit allergens have been uncov-

ered. Their biochemical characterization, together with the

knowledge of their expression patterns throughout fruit

development, as well as in the different fruit tissues, can

help to improve the tools for diagnosis and treatment of fruit

allergy in the near future. Several of these new potential

panallergens are brie¯y discussed in the following lines.

Bet v 1-homologues and lipid transfer proteins (LTPs):
two different patterns of sensitization to Rosaceae fruits

It is well established the link between allergy to Rosaceae

fruits and birch pollinosis in areas where trees of the Fagales

order are common (Central and Northern Europe, Northern

America, etc.) [1,4]. The identi®cation and characterization

in fruits, such as apple and cherry [5,6], of 16±18kDa

allergens homologous to Bet v 1, the major birch pollen

allergen [7], have accounted for most pollen±fruit cross-

reactions involving Fagales. Besides the Bet v 1 family,

pro®lins [8], and a group of 35-kDa proteins (iso¯avone

reductases) [9] are thought to also be implicated in birch

pollen±fruit cross-sensitizations.

By contrast with this pollen±fruit allergic pattern,

patients sensitized to Rosaceae fruits living in areas basi-

cally free of birch and other Fagales trees (such as the

Mediterranean countries), usually show a negative SPT

response and undetectable speci®c IgE levels to birch

pollen [10±12]. Major 10±13-kDa allergens not inhibited

by birch pollen extract in immunoblot inhibition assays,

have been detected in apple, plum, peach, apricot and cherry

[10,12]. These low molecular weight allergens have been

isolated and characterized from apple and peach, and

identi®ed as LTPs by amino acid sequence comparisons

[12,13]. Their close similarity with other plant LTPs,

particularly those from almond and grapevine, as well as

their weak but signi®cant sequence identity with Par j

1.0102 from Parietaria judaica [12], indicate a potential

role for this protein family as panallergens not only in fruits,

but also in some pollens.

Plant LTPs constitute a family of 9-kDa polypeptides

(90±95 amino acid residues) that is widely distributed

throughout the plant kingdom. Most of them conserve

eight cysteines forming four disulphide bridges, which

seem to be essential to maintain their three-dimensional

structure [14]. These polypeptides often accumulate in the

exposed surfaces of plant organs (outer epidermal layers)

[15]. The report by Fernandez-Rivas and Cuevas [16] in this

issue of Clinical and Experimental Allergy can be better

understood when the tissue accumulation patterns of many

LTPs are considered. A higher increase of LTPs (allergens)

amount in peels than in pulps of apples, peach and pears

during fruit ripening, can account for the stronger allergeni-

city of the peel extract from Rosaceae fruits. Furthermore,

the fact that up to 40% of patients belonging to the fruit-

allergic population under study, tolerated the ingestion of

the pulp but not the whole fruit, can be also explained in the

same line.

Chitinases with a N-terminal hevein-like domain as
panallergens associated to the latex±fruit syndrome

In the past years, associations between latex allergy and

reactions to fruits, primarily avocado, chestnut, banana and

kiwi, have been reported, leading to the proposal of a

`latex±fruit syndrome' [2,17]. Evidence for 30±35-kDa

allergens with common epitopes present in latex and in several

fruits has also been obtained [18,19]. The recent puri®cation,

characterization and cDNA cloning of these allergens from

avocado, chestnut and banana, have allowed their identi®-

cation as class I chitinases harbouring an N-terminal hevein-

like domain [20±22]. The allergenic capacity of the puri®ed

enzymes has been proven, both in vitro and in vivo (more

than 50% positive SPTs when tested in latex fruit-allergic

patients) [21,23]. The IgE-binding reactivity of these fruit

allergens can be fully inhibited by latex extracts, as well as

by isolated hevein, which together with its precursor (pro-

hevein), is a major latex allergen [23±25]. Interestingly,

another type of plant chitinase, named class II, highly

similar to class I in the catalitic domain (above 60% of

sequence identity), but lacking the N-terminal hevein-like

domain [26], has been also puri®ed from chestnut and
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avocado extracts. These class II chitinases show neither in

vitro nor in vivo allergenic capacity [20,23].

Joint consideration of the above-mentioned data strongly

indicates that class I, but not class II, chitinases are major

panallergens involved in the latex±fruit syndrome. Their

presence in a large number of fruits, seeds and vegetables

[26], can help explain, at least in part, the link between

several plant foods and latex allergy. Furthermore, their

hevein-like domains seem to be essential for allergenicity,

as they probably share cross-reacting epitopes with latex

hevein [20,23,24]. By contrast, the lack of reaction of class I

enzymes in subjects allergic to latex but not to plant foods

suggests that in these patients chitinases are not relevant

allergens [23].

Novel fruit panallergens are plant defence proteins

LTPs and class I chitinases, as well as Bet v 1-homologues,

belong to protein families involved in the plant defence

mechanisms against pathogens (bacteria, fungi, etc.) [27]. A

fourth group of potential fruit panallergens, the thaumatin-

like proteins [28,29], has also been implicated in plant

protection (see Table 1). Many members of the four protein

families show antifungal and/or antibacterial properties.

The fact that several types of biotic and abiotic stress

induce the synthesis of defence proteins must be kept in

mind. Stress may thus lead to the accumulation of varying

amounts of the potential panallergens in plant foods,

depending on treatments, as well as environmental and

storage conditions. Finally, the potential allergenicity of

these proteins must be taken into account in biotechnologi-

cal projects aimed at obtaining transgenic plants with

enhanced pathogen resistance.

Note added in proof

In the time since this editorial has been in press, three

closely related papers have been published [30±32].
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Table1. Fruit potential panallergens and plant protein defence

families
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species designation Reference(s)

Bet v 1-homologues
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Banana Mus p 1.1 21

Mus p 1.2 21

Thaumatin-like proteins²

Apple Mal d 2 (?) 29

Cherry Pru a 2 28

*Additional members of this allergen family have been partially

characterized in pear, apricot, plum, cherry and maize (E. A.

Pastorello, oral communication, 7th International Symposium on

Immunological, Chemical and Clinical Problems of Food Allergy,

Giardini Naxos-Taormina, Italy, 1998). ²Final designations are

being arbitrated by the appropriate IUIS Subcommittee.
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