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The globalized economy has facilitated the introduc-
tion of numerous novel foods into our diets. These are
often exotic fruits and vegetables that are promoted due
to claims of beneficial health properties. Among them,
pomegranate (Punica granatum), endemic to the Middle
East and India, is now available throughout Europe part-
ly due to promotion of its antioxidant activity. However,
pomegranate has recently been shown to trigger imme-
diate hypersensitivity including anaphylactic reactions
[1, 2]. Molecular-based investigations on pomegranate
extract show that nonspecific lipid transfer proteins
(nsLTPs) are involved in the development of adverse re-
actions. Due to their compact fold, members of this pro-
tein family demonstrate a high resistance to thermal and
gastric treatment and they are involved in local but also
severe systemic allergic reactions predominantly affect-
ing the Mediterranean population. NsLTPs are present in
plant food and vegetables, but also in pollen and latex [3].

In an earlier study, two pomegranate nsLTP isoaller-
gens were purified from the natural source showing di-
vergent immunological properties [1]. A follow-up study
by Bolla et al. [4] identified the primary sequence of
pomegranate nsLTPs and their immunological behavior
as well as analyzing the role of the major peach allergen,
Pru p 3, as a main sensitizer. Using degenerated primers
based on published nsLTP sequences, the authors identi-
fied three different full-length cDNA sequences, which
were designated as Pun g 1.0101, Pun g 1.0201 and Pun g
1.0301 by the WHO/IUIS Allergen Nomenclature Sub-

committee. Sequence identity between the three mature
protein sequences is quite low, ranging from 66 to 68%.
These isoforms demonstrated 62-65% sequence identity
to Pru p 3. Interestingly, higher sequence identities were
observed with Gossypium spp. (72%), Sorghum bicolor
(67%) and Zea mays (66%).

Although the study enrolled only a limited number of
pomegranate-allergic patients (n = 6), surprisingly, a
highly complex pattern of specific IgE recognition to
pomegranate and peach nsLTP could be observed [4]. All
pomegranate-allergic patients were additionally sensi-
tized to Pru p 3 (CAP class 1-4) but, interestingly, 4 of the
6 tolerated peach ingestion, suggesting strongly that a
clinical association of pomegranate and peach allergy is
not mandatory. In fact, the observation that Pru p 3 did
not inhibit IgE reactivity to Pun g 1 isoallergens for all
tested patients’ sera suggests the existence of Pru p 3-un-
related epitopes. However, in order to unequivocally clar-
ify the relevance of the newly identified Pun g 1 isoaller-
gens, purified recombinant molecules should be tested,
preferably in a functional assay (e.g. mediator release).

In recent years, numerous IgE-binding nsLTPs have
been identified and characterized to varying degrees.
However, large-scale population studies including nu-
merous nsLTPs from different sources are still lacking.
The question of the primary sensitizer, in particular, has
not been fully addressed. NsLTPs were shown to mediate:
(1) type I plant food allergy [3], (2) pollen allergy [5], (3)
pollen-food syndrome [6] and (4) food allergy leading to
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respiratory symptoms [7]. Clearly, Pru p 3 plays a central
role in most of the nsLTP-mediated allergies and was
shown to be involved in food-dependent exercise-in-
duced anaphylaxis [8]. However, other plant foods, unre-
lated to peach and pollen sources (e.g. mugwort and plane
tree), have also been reported to play a role in the LTP
syndrome [9]. Using a murine model, the mugwort pol-
len nsLTP (Art v 3) was shown to induce a more pro-
nounced antibody response than Pru p 3. Furthermore, a
complete absence of IgE cross-reactivity between Prup 3
and Art v 3 was observed in mediator release assays [10].
In real life, patients are frequently exposed to different
nsLTP-containing sources, making it virtually impossible
to discriminate between IgE cross-reactivity and inde-
pendent cosensitization by direct-detection assays. On a
speculative basis, sensitization to nsLTPs from different
sources (plant food and pollen) might even enhance the
immune response in a synergistic manner and potential-
ly lead to epitope spreading.

Members of the nsLTP family have several properties
in common, like their conserved alpha-helical fold and
their proteolytic and thermal stability. However, in con-
trast to their conserved fold, their primary sequences
can be highly divergent with similarities that range from
20 to 99%. Apart from botanically closely related mem-
bers, antibody cross-reactivity between nsLTPs is, in
general, very difficult to predict. This seems to also be
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true for nsLTP isoallergens from the very same source,
as shown in the study by Bolla et al. [4] as well as in a
previous report on different green bean nsLTP isoaller-
gens [11]. The bottom line is that recognition of nsLTPs
seems to be highly patient-specific and might involve
diverse epitopes with the potential to cross-react or not.
All these findings pose a crucial question: Is it sufficient
to use Pru p 3 as the only marker molecule for nsLTP-
triggered allergies?

In summary, the study by Bolla et al. [4] on the differ-
ent isoallergens of pomegranate Pun g 1 highlighted the
heterogeneity of nsLTPs and their immune recognition.
Larger panels of recombinant molecules for direct and
quantitative cross-inhibition analysis might be the key for
putting together the puzzle of nsLTP-triggered allergy. In
addition, determination of IgE-binding epitopes, both
linear and nonsequential, could help to find common al-
lergenicity patterns within this protein family and their
role in the development of clinical symptoms.
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