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%W@j% lant-derived foods represent the most frequent
éﬂwf cause of food allergy in adults. Although a
% systematic study of this type of food allergy
started only few years ago, the use of molecular bio-
logy techniques has rapidly brought to the identifica-
tion, characterization and sequencing of a large num-
ber of allergenic proteins (1-4). These recent advances
tell us clearly that as clinicians we can no longer look
at vegetable food allergens merely from a botanical
point of view, and that we have to change our mind to
a molecular classification. One has to admit that the
impact of such approach on clinical practice is still
limited by the lack of both natural and recombinant
allergenic molecules for diagnostic use. Nonetheless,
while we wait for such new, specific diagnostic tools,
the skilful use of some indirect “markers” that are
already available for routine use will be of help in the
detection of the causative allergen(s) in a large num-
ber of cases. The importance of diagnosing vegetable
food allergy at a molecular levels is evident if one
considers that:

« each plant-derived food may contain a number of
different allergens;

» different allergenic proteins in the same food may
show different physical/chemical characteristics (heat-
stability/lability; pepsin-stability/lability, etc.) that
strongly influence the clinical expression of allergy;

- a large number of allergens show immunologic
cross-reactivity with homologue proteins present in
botanically unrelated sources.

CLASSIFICATION OF THE MAIN
VEGETABLE FOOD ALLERGENS

Proteins homologous to Bet v 1

About 98% of birch pollen allergic patients are sensi-
tized to the major allergen Bet v 1, a pathogenesis-
related protein class 10. Proteins homologue to Bet v
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1 are present in a large spectrum of plant-derived
foods, although those most frequently involved in cli-
nically relevant cross-reactions include Rosaceae (5),
tree nuts (6), Apiaceae (including celery, carrot, fen-
nel, and parsley) (7), peanut (8) and kiwi (9). Most
vegetable food proteins homologue to Bet v 1 are
extremely labile and easily destroyed by heat, oxida-
tion, extraction procedures, and pepsin-digestion
{10). From a clinical point of view this translates into
a good tolerance of heat-processed foods as well as
of commercial fruit juices, and in clinical symptoms
that very rarely differ from oral allergy syndrome;
from a diagnostic point of view such lability is the
main reason why most commercial food extracts for
SPT (particularly of Rosaceae) are completely insensi-
tive (11). Although in these patients in-vitro tests work
frequently much better than SPT with commercial
food extracts (11), SPT with fresh fruits and vege-
tables remain the best way to diagnose the food aller-
gy (11). The detection of IgE to rBet v 1 can be adop-
ted as a marker of this clinical condition (12).

Profilin

Profilin is a largely cross-reacting 12-15 kDa protein
present in all eucaryotic cells. Typically, patients sen-
sitized to profilin show skin reactivity as well as spe-
cific IgE to virtually all pollens and to a large number
of plant-derived foods. Although the clinical relevan-
ce of profilin as a food allergen has been questioned,
it has been involved in adverse reactions to Apiaceae
(13), hazelnut (6), Rosaceae (14), tomato (14), pump-
kin seed (15), zucchini (16), litchee (17), pineapple (18)
and banana (19), and persimmon (20). Profilins seem
more heat-stable than proteins homologue to Bet v 1
but are equally pepsin-sensitive; as a conseqguence
sensitized patients generally experience only oral
allergy syndrome following the ingestion of the offen-
ding foods, and systemic reactions are exceptional.
Allergy to melon, watermelon, citrus fruits, banana
and tomato are markers of profilin hypersensitivity
once latex allergy has been ruled out (21). IgE specific
for rBet v 2 (birch profilin) can be detected by a com-
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mercial kit (ImmunoCAP, Pharmacia, Uppsala)
although its sensitivity has been questioned (12).

Food allergies associated
with mugwort polien allergy

Some patients with mugwort pollen allergy experien-
ce food allergy to celery and other spices (22). In seve-
ral cases these reactions are systemic because cross-
reacting allergens are both heat- and pepsin-stable
(23). Other relevant food allergies observed in mug-
wort pollen-allergic patients include honey, chamomi-
le, and sunflower seed (24).

Lipid transfer proteins (LTPs)

LTPs are pathogenesis related proteins group 14 (1).
During the last 10 years several studies have shown
the immunologic cross-reactivity of LTPs from
Rosaceae LTPs (25), and between LTPs from Rosaceae
and from botanically unrelated plant-derived foods
(26). Peach seems to cause the primary sensitization to
this allergen, and cross-reactivity to LTPs of botanical-
ly unrelated vegetable foods depends on the level of
peach LTP-specific IgE (27). Due to their pepsin-resis-
tance (26) and heat-stability (28) LTP are potentially
harmful allergens; systemic reactions following the
ingestion of Rosaceae, walnut, hazelnut, maize, beer,
grapes, mulberry, peanut, and mustard have been
reported in LTP-allergic patients. Due to the superficial
distribution of LTP allergic patients frequently report
good tolerance of peeled fruits. Commercial extracts
of Prunoideae (plum and peach) contain virtually only
LTP; a positive SPT with these extracts is therefore a
marker of sensitization to this protein (26).

Thaumatin-like proteins (TLPs)

TLPs are 30 kDa pathogenesis-related proteins group
5. They have been recently identified as allergens in
apple (29), cherry (30), bell pepper (31), kiwi {32) and
grapes (33). Their real clinical significance remains ill-
defined due to the extreme rarity of monosensitized
patients. Although TLP seems resistant to proteases
and pH- or heat-induced denaturation (34) all patients
described so far had oral allergy syndrome.

Seed storage proteins
M 2S Albumins: 2S albumins are small heterodimeric

proteins consisting of 2 subunits bound by disulphide
bridges. The are extremely stable and are the major

allergens in mustard (Sin a 1; Bra j 1) (35, 36), Brazil
nut (Ber e 1) (37), walnut (Jug r 1) (38), castor seed
(Ric ¢ 1; Ric ¢ 3) (39), sesame seed (Ses i 1; Ses i 2)(40),
cashew (Ana o 3), and sunflower seed (41), and a
minor allergen in peanuts (Ara h 2, 6, 7) (42) and
hazelnut (43). Interestingly, sensitization to 2S albu-
mins may occur both via the gastrointestinal and the
respiratory tract (44). The 2S albumin of Brazil nut has
been responsible for allergic reactions to transgenic
soybean (45). 2S albumins from different sources
show a certain sequence identity (46% between 2S
albumins from walnut and Brazil nut) but comparati-
vely little is known about clinical cross-reactivity reac-
tions. Cross-reactivity between 10 kDa allergens in
sesame seed and poppy seed (46), sunflower seed
and mustard (47), and walnut and hazelnut (48) has
been described.

B Vicilin-like proteins and legumin-like proteins:
Vicilin-like proteins include major allergens from pea-
nut (Ara h 1)(49), lentil (Len ¢ 1)(50), hazelnut (Cor a
11) (561), walnut (Jug r 2) (51), cashew (Ana o 1)(52),
sesame (Ses i 3) (40).

Legumin-like proteins include allergens from peanut
(Ara h 3)(53), hazelnut (Cor a 9) (51), cashew (Ana o
2) (54), and walnut (Jug r 4)(51). Despite the presen-
ce of homologous proteins in peanuts and tree nuts,
those allergic to one are unlikely to be allergic to the
other although high rates of in-vitro and skin test
cross-sensitization have been shown in peanut
allergic patients (51). In some cases cross-reactions
within legumes occurs (55). In contrast, clinical
cross-reactivity between tree nuts in patients sensiti-
zed to vicilins and legumins is rather frequent (51)
although it is not the rule; a 37 % risk in this sense
has been calculated (56). Several combinations of
cross-reactions are reported in the literature:
walnut/hazelnut/Brazil nut (48), coconut/walnut (57),
coconut/hazelnut (58), peanut/almond (59), pista-
chio/cashew (60).

Patients hypersensitive to these allergens frequently
experience severe systemic allergic reactions due their
extreme heat- and pepsin-resistance. The stability of
these allergens translates also into an excellent sensi-
tivity of commercial food extracts for SPT (46-48).

Proteses

Primary kiwi allergy is associated with sensitization to
a 30 kDa protease called actinidin (61). Other, poten-
tially cross-reacting, proteases are present in fig
(ficin), papaya (Papain), pineapple (bromelain), and
latex of the ornamental plant Ficus benjamina (62).
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Alliin lyase

Some patients are allergic to members of the botani-
cal family of Amarillidacee (garlic, onion, leek, and
shallot). When cross-reactivity between these foods
occurs Alliin lyase is probably the sensitizing allergen
(63). In other cases hypersensitivity to a single mem-
ber of the family is observed (64,65).

Key-words: Allergy, allergen, sequence, cross-reacti-
vity, co-recognition, IgE.
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