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Recombinant Food Allergens in the Diagnosrs of
Pollen-Related Food Allergy

Barbara K. Ballmer-Weber, Andrea Wangorsch and Stephan Scheurer

Introduction

The most frequent form of food hypersensitivity in the adult population of Central
and Northern Europe is the pollen - in particular birch pollen - related food allergy.
Diagnostic procedures such as skin prick tests (SPT) using extracts prepared from nat-
ural sources and in vítro determination of specific IgE (RAST, CAP) currently used to
assess the presence of a pollen-related food allergy, unfortunately, are unsatisfactory (1-
5). SPT with commercially available food extracts are often affected by false negative
reactions due to a lack of standardization in regard to total protein content, content of
single allergens or biological activity (6). In our own studies within the framework of
the EU-project'Adverse Reactions to Foods" (FAIR CT97-3224) in patients with con-
firmed pollen-related food allergy, i.e. with a positive double-blind placebo-controlled
food challenge (DBPCFC), sensitivity of a SPT with a commercial carrot extract was
just26"/" (2) and in another study with a commercial cherry extract 25% (7). The aller-
genic potency of natural food extracts may vary between different batches of extracts
and between extracts from different manufacturers (B). Thus, we observed, for instance
in celery-allergic patients with a positive DBPCFC, a sensitivity of SPT with a celery
extract from one manufacturer of just 48"À, but of 86% when using the extract from
another manufacturer in the same patients (1). The strain of food or even the degree
of ripeness of fruits used for extraction may influence the quality of the extract (9).
Furthermore, allergen extracts produced from natural source materials are heteroge-
neous products containing not only the allergenic proteins but also non-allergenic pro-
teins or enzymes that may interact with allergens and causing their degradation.
Moreover, even with well prepared extracts false positive SPT do occur due to clinically
insignificant cross-reactions. Therefore, many commercially available extracts are not
suitable for in vivo or in vitro diagnosis of pollen-related food allergy. Genetically engi-
neered recombinant allergens, however, may offer a promising alternative to overcome
the problems recognized by using natural allergenic products.
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insignificant cross-reactions with Bet v 1 and Bet v 2-related epitopes on rPru av 1 and
rPru av 4. Since no side effects were observed in the 79 subjects included, we concluded
from that study that skin prick testing with recombinant allergens is highly sensitive and
safe. However, similar to extracts, skin prick testing with recombinants does not distin-
guish between clinically relevant and irrelevant sensitizations.

In vitro use of recombinant allergens for component-resolved diagnosis
in pollen-related food allergy

Seven birch pollen allergens have been published (18-24), and six have been
included in the official allergen list of the WHO/IUIS allergen nomenclature subcom-
mittee (http://www.allergen.org/List.htm). Three of these allergens, Bet v 7, Bet v 2,
and Bet v 6 are known to cross-react with food allergens. For two allergens Bet v 7, a
cyclophil in, and Bet v 8, a pectin esterase, IgE cross-reactions to homologous food pro-
teins are l ikely, but has not yet been published in peer-reviewed papers. IgE to certain
N-glycans of plant glycoproteins is known to occur in10-20"/" of pollen-allergic subjects
(reviewed in 25), and these antibodies are highly cross-reactive to almost all kinds of
plant foods. In particular, Bet v 1 and Bet v 2-related allergens derived from many dif-
ferent plant foods have been characterized, sequenced and produced in recombinant
form. The prevalence of IgE reactivity against these individual recombinant allergens
has been determined in food-allergic subjects. There are, however, hardly any studies
using a whole panel of different recombinant allergens derived from one allergenic
food for component-resolved in vitro diagnosis. To date, just one study addressing this
issue has been published by Scheurer et al. They used three different cherry allergens
(Pru av 1, Pru av 3, and Pru av 4) for component-resolved in vitro diagnosis in 101
German cherry-allergic subjects and found a prevalence of sensitization to Pru av 1 in
96"/", to Pru av 3 in 3"A,and to Pru av 4 in 16"/" of the patients (11).

Since allergy to Apiaceae is one of the most prevalent pollen-related food allergies in
Central Europe, we have taken carrot as a model allergenic food to assess the use of
component-resolved in vitro diagnosis by means of a standard ELISA procedure
(unpublished data). We have cloned, sequenced, and characterized the carrot allergens
identif ied in our former study (2) bV immunoblot experiments to be relevant, i.e. the
Bet v 1-related al lergen Dau c 1,  i .e.  Dau c 1.0104 [accession No.281362, descr ibed by
Hoffmann-Sommergruber as Dau c 1.3; (26)), and the carrot profi l in, Dau c 4 (acces-
sion No. AF456482). To assess IgE reactivity to cross-reactive carbohydrate determi-
nants we used N-linked glycopeptides purif ied from pineapple stem bromelain. IgE
reactivity to that panel of allergens was assessed in 40 carrot-allergic patients. Dau c 1
was clearly identif ied to be the major allergen, since 98% of carrot-allergic patients
were sensitized to that protein, 38% recognized Dau c 4, and 20% CCD.

The observation that the allergenicity of certain isoallergens is significantly reduced
(27) has an important implication for the diagnostic use of recombinant allergens. The
identif ication of high allergenic isoforms is crucial to achieve a good diagnostic sensi-
tivity with recombinant allergens. But what about specificity? To get insight into the
diagnostic use of different isoallergens, we cloned, in addition to Dau c 1.0104, a differ-
ent isoform of Dau c 1, i.e. Dau c 1.0201 (accession No. AF456481). sharins onlv 50%
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