
Clinical and Experimental Allergy, 1993. Volume 23, pages 311-316

The main allergen of Olea europaea {Ok e I) is also
present in other species of the oleaceae family
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Summary

Three major pollen allergens from Fraxinus excelsior, Ligustrum vulgare and Syringa
vulgaris belonging to the Oleaceae family were purified. Monoelonal antibodies
previously raised against the main allergen of Olea europaea {Ole e I) were used for their
purification by affinity ehromatography. The three new purified allergens were able to
bind human IgE from serum of olive-allergic patients in a way analogous to Ole e I.
Crossed radioimmunoelcctrophoresis of the four allergens, using anti-olive extract
rabbit serum, showed a unique immunoprecipitation are with the same characteristics.
The four purified proteins had similar molecular weights on SDS-PAGF and the N-
terminal sequences for the first 20 amino acids were identical. Furthermore, the
concentration ofthe allergens could be determined using a two-site solid phase assay
previously developed for the allergen Ole e I. Our results indicate that the four purified
proteins share, to a great extent, antigenic and allergenic epitopes leading to cross-
reactivities which could cause common clinical manifestations. We propose for the
newly purified allergens the nomenclature of Fr a e I, Lig v I and Syr v I.
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Introduction

The pollen of Olea europaea is an important cause of hay
fever and asthma in the Mediterranean area. In contrast,
in Northern and Central Europe, where olive trees are
uncommon, the incidence of hypersensitivity to olive
pollen seems to be very low. However, in these areas other
members of the Oleaceae family, for instance Fraxinus
excelsior (ash). Ligustrum vulgare (privet) and Syringa
vulgaris (lilac) do exist, whieh can produce allergic
symptoms [1]. Bousquet et al. [2] have described a high
degree of allergenic crossreactivity among four species of
Oleaceae pollens, but the molecular basis for this cross-
reactivity is not yet known.

Studies by Blanca et al. [3] and Lauzurica et al. [4] have
described the existence ofa major olive allergen which, on
SDS-P.4GE. shows a main band at a molecular weight of
19 kD and a minor band at 17 kD. The N-terminal
sequence of this allergen, which was called Ole e I, has
been determined by Villalba et al. [5].
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More recently. Lombardero et al. [6] have studied the
clinical relevance of the allergen Ole e I determining the
effect of allergen depletion, by affinity chromatography,
on skin reactivity and histaniine release tests, and the
results indicated that Olee I is. by far, the most important
olive allergen.

In Ihe work presented here we have investigated tbe
presence of 'Ole e I-like" allergens in the other Oieaceae
species. We have purified three proteins from the Olea-
ceae species F. excelsior. L. vulgate and S. vulgaris with
monoclonal antibodies (MoAb) produced previously
against Ole el. A high degree of structural bomology and
antigenic and allergenic crossreactivity was observed
among these proteins which explains, from the molecular
point of view, the higb crossreactivity observed between
Oleaceae species.

Materials and methods

Allergenic extracts

Fraxinus excelsior and O. europaea (kindly provided by J.
A. Jimenez. Madrid. Spain), L. vulgare and S. vulgaris
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bodies we were able to purify, in each of the Oleaceae
pollen extracts investigated, a protein which closely
resembles, from the physicochemical point of view Olee I
allergen, as indicated by the following experiments: (i)
they have the same molecular weight on SDS-PAGE
(about 20 kD) and (ii) the N-terminal sequence for the
first 20 amino acids, which corresponds to about 10% of
the protein, was identical. This sequence was in agree-
ment with that reported by Villalba et al. [5] for Ole e I
except for the presence of tyrosine in position 12, instead
of histidine.

The high structural homology between the purified
Oleaceae proteins is reflected in the immunochemical
resemblance of these proteins. Thus, two difTerent epi-
topes defined by MoAbs OL-2 and OL-7 on Olee I [6] are
also present in Fra el, Ligv I and Syrv I, as demonstrated
by the purification procedure used and the behaviour of
these proteins on the two-site MoAb-based assay.
Furthermore, the four proteins gave a very similar
precipitation arc on CIE against an antiserum obtained
from rabbits immunized with O. europaea pollen extract.

A high degree of allergenic crossreactivity between
these proteins bas also been demonstrated, (i) The CIE
precipitation arc obtained with Fra e I, Lig v I and Syr v I
can be revealed with a human serum pool from olive-
allergic patients, (ii) All patients in a sample of 15 with
specific IgE to Ole e I also had specific IgE to Fta e I, Lig v
1 and Syr v I and there was a good correlation between the
IgE titres obtained. All these patients lived in the
Mediterranean area, where ash tree, privet and lilac are
uncommon pollens, (iii) The RAST inhibition curves
obtained with the four Oleaceae allergens were very
similar, indicating a high homology between the IgE
binding epitopes of all the allergens.

Taking all these results together, the presence in Otea,
Fraxinus. Ligustrum and Syringa, and probably in all the
Oleaceae family, ofa common major allergen with very
similar characteristics is demonstrated. Bousquet et at. [2]
have described the existence of a high degree of cross-
reactivity between O. ewopaea. F. excetsior, L. vulgare
and Phittyrea angustifotia using techniques such as RAST
inhibition, iso-elcctrofocusing and tandem CIE. How-
ever, at that time the allergenic composition of the
Oleaceae pollens had not yet been characterized so that
the molecular basis for that crossreactivity could not be
identified. The results obtained here indicate that the
presence in all these pollens ofan 'Ole e I-like" allergen is
mainly responsible for the crossreactivity. although the
existence of other crossreactivities at the level of minor
allergens cannot be ruled out. A parallel situation has
been found in the Betulaceae family in which the major
allergens of alder {Aln g I), birch {Bet v I), hazel {Cor a I)
and hornbeam {Car b i) resemble one another from the

physicochemical point ofa view to a high degree although
they are not so alike immunochemically [16].

The existence of a common major allergen in the
Oleaceae family can have clinical implications due to the
fact that these plants have difTerent geographical distribu-
tions. Olea is mainly present in the Mediterranean area
but Fraxinus and Ligustrum are very common in North-
ern Europe and North America. In this sense, a patient
allergic to olive pollen living in the Mediterranean area
could, when travelling to North Europe, present allergic
symptoms due lo inhalation of pollen from other Olea-
ceae. On the other hand, although the olive pollen seems
to be the most important from the allergenic point of
view, other Oleaceae pollens can be responsible for
allergic sensitizations. Thus, Kernerman et al. [17] have
reported that 19 out of 103 Michigan residents had
positive skin tests with Oleaeeae pollens and Leiong et al.
[18] have pointed out that in the north of France the
pollen of Fraxinus can reach important atmospheric
concentrations during the pollination season and that ash
sensitization can be much more important than pre-
viously suspected.

To conclude, we have demonstrated the presence ofa
shared major allergen in the Oleaceae family which
explains the previously detected crossreactivity among
the pollens of this family and which can cause common
clinicai manifestations.
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