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lntroduction

The olive tree (Olea europaea) is one of the most widely
distributed species in the Mediterranean area and its pollen
is considered to be one of the major causes of respiratory
allergy in this area []. Several sfudies have been carried out
by different researchers in order to identify the olive pollen
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OIe e l: Epitope Mapping,
Cross-Reactivity with
Other Oleaceae Pollens and
U ltrastructural Loca I ization

Abstract
Ole e I is the major allergen derived from olive tree pollen(Olea europaea) and it
is composed of two polypeptides with molecular weights (MWs) of 18 and 20 kD.
A panel of six monoclonal antibodies (mAbs) has been prepared and used to map
antigenic determinants on this molecule. Four epitope determinants have been
identified on Ole e I. Using the purified mAbs produced against Ole e I, we have
analyzedthe common epitope determinants in olive (O. europaea) and different
Oleaceae pollens: ash (Fraxinus excelsior); privet (Ligustrum vulgare); lilac
(Syringa vulgaris), and forsythia (Fbrsythia suspensa). ELISA showed three re-
activity groups depending on the recognition of monoclonal antibodies: (l) olive
and ash; (2) olive, ash, privet and lilac; and (3) olive, ash, privet, lilac and forsyth-
ia. Immunoblotting studies on Oleaceae pollen extracts with these mAbs showed
a very similar cross-reactivity pattern. The 18- and 20-kD MW proteins were
present in each pollen, except in the case of forsythia. In this case the reactivity
pattern was associated with 50- to 55-kD protein bands. This band was recog-
nized by a pool of sera from olive-allergic patients. Finally, ultrastructural
localization of Ole e I antigen was performed on the mature olive pollen grain.
Ole e I was located in association with dilated endoplasmic reticulum cisternae.
Pollen grain walls, nuclei and cytoplasmic organelles were totally devoid of the
allersen.

allergens. Thus, Vela et al.l2] found that the most reactive
fractions were those of 65-kD molecularweight (MW), and
Blanca et al. [3] assigned the category of major allergen to a
polypetide of MW 15 and 17 kD. Lauzunca et al. [4,5] re-
ported the identification and isolation of two major aller-
gens of this pollen: Ole eI and Ole e II, corresponding to
proteins of 17-19 and 8 kD, respectively. Studies carried out

Correspondence to: Dr. Carlos Lahoz
Immunology Department
Fundación JiménezDíaz
Av. Reyes Católicos 2
E-28040 Madrid (Spain)

O 1994 S. Karger AG, Basel
| 0 | 8-2138 I 9 4 I | 042 -0 | 60
$ 8.00/0



during the last few years confirmed the reported character-
istics of ole er andthey described its heterogeneous nature
[6]. villalba et al.l7l described the amino acid composition
and the N-terminal sequence of ole e I. Lombardero et ar.
[8] obtained several monoclonal antibodies against o. eu-
ropqea antigens and developed a two-site solid-phase RIA
for the ole e I quantitation. obispo et al. [9] also derected
the cross-reactivity between pollens of the oleaceae family.
Finally, the complete primary structure of ole e I was deter-
mined recently by villalba et al. [10] and they reporr that this
major allergen contains a single polypeptide chain of 145
amino acid residues with a calculated molecular mass of
16,331 Daltons.

On the other hand, although partial immunochemical
identity among molecules in the same or different allergenic
extracts has also been demonstrated in different reports [11-
13], relatively few studies on the cross-reactivity between
olive pollen and other species have been reported. vela et al.
[2] described common antigenic fractions for Lollium pe-
renne ando. europqeq by crossed electrophoresis, although
no cross-allergenicity was found. Bousquet et al. [1] and Ke-
nerrnan et al. [14] reported a high degree of cross-reactivity
between olive (O. europaea), ash (Fraxinus americana),
privet (Ligustrum vulgare) and a common bush (phiilvrea
angustifulia). Finally, Baldo et al. [15] demonstrated aller-
genic cross-reactivity between olive, privet, rye grass and
couch grass pollen components. They also reported that al-
lergenic histograms for olive and privet pollens are remark-
ably similar and major allergenic components of 19,20 and
40 kD are present in both species. The cross-reactivity be-
tween different crude allergen preparations constitutes an
important problem in the diagnosis and treatment of allergic
diseases. The application of monoclonal antibody (mAb)
technology in this field may be useful to study the specifici-
ty of allergenic proteins in crude extracts, and the cross-re-
activity from different allergenic sources [16].

In our study we analyzed the epitope determinants on
ole e I and the cross-reactivity of olive with different ole-
aceae pollens like privet (L. vulgare), ash (Fraxinus excel-
sior),lilac (^syringa vulgaris) and forsythia (Forsythia sus-
pensa) by using mAbs against Ole eI.

cellular localization of allergens in the pollen grain of
some allergenic species has been studied at the structural
level ll7-211. The interest in this rype of study is based on
the connection between biochemical results and morpho-
logical characteristics of the cell. They can offer informa-
tion about where allergens are stored, or where the synthesis
of these molecules may take place. In this report, we also
state the ultrastructural locahzation of the ole e I antigen
using immunocytochemical techniques.

Materials and Methods

Patient Sera
Sera were collected from l0 allergic patients with a clinical history

of seasonal allergic pollinosis (rhinitis and/or asthma) and positive
skin test for olive pollen crude extract. All patient sera were screened
by Phadebast RAST (Pharmacia, Uppsala, Sweden) or by ELISA and
showed specific IgE binding to olive crude extract.

Extraction oJ'Pollens
Pollens of O. elu'opaea, F excelsior, L. vulgare, S. vtrlgaris and,

F suspensa were obtained from Allergon AB (Vàlinge, Sweden). The
crude extracts were prepared according to the procedure described
previously [4]. Briefly, 5 g of pollen were defatted with diethyl ether.
After drying, 200 ml of 0.01 M ammonium bicarbonate were added
and the suspension was extracted for 4h at 4'c with continuous stir-
ring. After centrifugation at 12,000 g for 20 min at 4oc, the supernatant
was filtered through a0.22-pmmembrane (Sartorius, Gòttingen, Ger-
many) and freeze-dried. Protein determinations were carried out usins
the method described by Bradford[22].

Ole e I Purification
The purification procedures have been described previously by

villalba et al. [7]. The olive crude extract was dissolved in 0.25 M am-
monium bicarbonate (pH 8.0) and loaded onto a Sephadex G-75-fine
column (18x800 mm) equilibrared in the same buffer. The 18- to 20-
kD allergenic fractions were pooled and lyophilized. A reverse-phase
HPLC step on a pBondapak C-18 column (7.9x300 mm) was used to
purify this allergen, using a Beckman system with an acetonitrile gra-
dient in 0.1% trifluoroacetic acid. The eluent was continuously mon-
itored at both 214 and 280 nm wavelengths. The purity of the ailergen
was determined by polyacrylamide gel electrophoresis in the presence
of sodium dodecyl sulfate (SDS-PAGE) as described by Laemmli
[23]; and by amino acid analysis in a Dumrm autoanalyzer.

Preparation of Monoclonal Antibodies
Eight-week-old female BALB/c mice (Iffa Credo, Barcelona,

Spain) were immunized intraperitoneally with 50 pl saline containing
100 pg of O. europaea crude extract emulsified in PBS in complete
Freund's adjuvant (Difco, Detroit, Mich., USA). Boosting injections
with the same amount of antigen and incomplete Freund's adjuvant
(Difco) were given on days l5 and 30. On the 37th day, the mouse sera
were screened and selected by ELISA for the presence of antibodies
against ole el allergen using this pure antigen to coat ELISA wells.
Mice with a high titer (> l:12,800) received a final intraperironeal in-
jection. After 4 days the mice were killed, and their spleen cells fused
with P3-NSll-Ag 4-l (NP3) myeloma cells according to the method
described by Kóhler and Milstein pa| Two weeks after fusion, the
hybridomas secreting antibody reactive for pure ole el were identi-
fied by the ELISA technique using a plate coated with the purified
allergen. Positive hybrids were cloned by limiting dilution, and then
they were selectively expanded. Ascitic fluid was obtained from pris-
tane-treated mice by injection with hybridoma cells. The resulting as-
cites were precipitated with 50oó saturated ammonium sulfate, dia-
lyzed and resuspended in PBS and stored at-20"C.Isotyping of mAbs
was determined using a commercial solid-phase enzyme immunoas-
say (Sigma, St. Louis, Mo., USA) as described by the manufacturer.
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Purification and Labelling of mAbs
Purification of mAbs from ascitic fluid was achieved by gel fil-

tration on Sephadex G-200 (IgM), and by affinity chromatography on
a Protein-A Sepharose CL-48 column (Pharmacia LKB, Uppsala,
Sweden; IgG) as described by Ey et al. [25]. The purity of mAbs was
assessed by SDS-PAGE in the presence or absence of p-mercaptoetha-

nol in 15% homogeneous acrylamide gels, according to the method of
Laemmli [23]. The protein concentrations of the purified mAbs were
determined from the OD at 280 nm (using ,*oE'* : 13.8 for mouse IgG
and 2s6Er%: 11.85 for mouse IgM).

The mAbs were labelled with horseradish peroxidase (HRPO) ac-
cording to the procedure of Farr and Nakane126l. Briefly I pg of puri-
fied antibody was labelled with 2 pg of HRPO (Sigma, St. Louis, Mo.,
USA) with a specific activity of 288 units/mg solid. The labelling effi-
ciency was about 55o/o for all mAbs.

Epitope Mapping
The procedure used was competitive ELISA inhibition. Plates

were coated overnight with pure Ole e | (l pg/well) at 4"C.Peroxidase-
labelled purified mAbs (at a dilution equivalent to 70%o of maximal
binding) were incubated alone or mixed with different concentrations
of purified mAbs. The inhibition binding percentage of the perox-
idase-labelled antibody to Ole e I was calculated according to the fol-
lowing formula: U - (OD in presence of mAb competitor/OD in ab-
sence of competitor)l x 100.

A nonrelated mAb (o-DNP mAb) was used as the nesative
control.

[dentification of Allergenic Determinants
Plates were coated with pure Ole e I as described above. A pool of

sera (1/10 diluted on PBS) alone or mixed with different concentra-
t ions of puri f ied mAbs (0.1, 1, 10,50, 100,200 and 400pg/ml) was
incubated for 3 h at room temperature. The plate was incubated with
p-galactosidase-labelled human anti-lgE (Pharmacia, Uppsala, Swe-
den). The assay was developed using a commercial kit (Phadebast
RAST, Pharmacia, Sweden) following the instructions of the manu-
facturer. As the negative control, we used a nonrelated mAb (anti-DNP
ascites).

Reactivity of mAbs with Oleaceae Pollens
This was performed according to the method of Chapman et al.

1211. The antigenic extracts were bound to microtiter plates at 4 Stgl
well. After incubation with purified mAbs against Ole eI (5 pglwell),
HRPO-labelled rabbit anti-mouse immunoglobulins (The Binding
Site, Birmingham, UK) were added. To develop the reaction, o-phen-
ylenediamine'2 HCI (OPD, Sigma) substrate solution was used. We
used a nonrelated mAb (a-DNP) and protein (casein) to determine
nonspecific binding.

Immunoblot
Electrophoresis was made according to the procedure of Laemmli

[23] using 12 and l5o/o polyacrylamide homogenous gels with 5%
stacking gels. The mobility of the bands was measured as described by
Weber and Osborn [28].

Electrophoretic blotting of the crude extract from the SDS-PAGE
was carried out according to the method of Towbin etal. [29]and mod-
ified by Sutton et al. [30]. The separated proteins were transferred to
nitrocellulose membranes (Bio-Rad Laboratories).

In the case ofmAb binding assay, the nitrocellulose membrane was
incubated with l0 ml of mAbs from ascitic fluid (60 pglml) and finally

incubated in a l:1,000 dilution ofHRPO-labelled goat anti-mouse IgG,
A, M (H+L;The Binding Site, Birmingham, UK). Theblotwas devel-
oped by using 4-chloro-1-naphthol (Sigma) as substrate.

When the human IgE-binding assay was performed, blots were in-
cubated with a pool of sera diluted l:10 in TBS-BSA 0.1% and anti-
human IgE conjugated with p-galactosidase (Pharmacia, Uppsala,
Sweden) diluted 1:10 in TBS-BSA 0.1%. Bound antibodies were de-
tected using p-naphthyl-p-D-galactopyranoside/dianisidine tetrazoli-
um substrate (Sigma).

Ultrastructural Immunolocalization ofOle e I
Mature anthers of O. europaea were dissected from floral buds and

fixed in 3% (vlv) glutaraldehyde and 4% (wlv) paraformaldehyde in a
0.1. M-phosphate buffer (pH7.2) for 2 h at room temperature. The
anthers were dehydrated in a series of ethanol, gradually transferred to
propylene oxide and embedded in Epon.

Ultrathin sections (80 nm) were obtained with a Reichert-Jung ul-
tramicrotome (Ultracut E, Reichert-Jung, FRG) and transferred to
3O0-mesh copper grids.

Copper grids with ultrathin sections were washed with 5% BSA in
PBS buffer for l0 min. This was followed by incubation with the mAb
diluted to l: l0 in PBS at3'7'C for I h. After washing in PBS the grids
were treated with goat anti-mouse IgG: l0 nm gold (Biocell Laborato-
ries) diluted I : 50 in PBS for 45 min at 37 "C. Then they were washed in
PBS, followed by rinsing in double-distilled wateq and stained for
l0 min in uranyl acetate. The observation was done with a Zeiss lOC
transmission electron Microscope. Control was carried out by omit-
ting the mAb step.

Results

Epitope Specificity of mAbs
The mAbs directed against the Ole e I major allergen

were produced, isotyped and purified as described in Mate-
rials and Methods: lD7 (IgGl), 1D8 (IgG'), l0Hl (IgG'.),
l6G2 (lgM), l9G6 (IgG') and 2lF5 (IgGr,).

Figure I shows the competitive inhibition of each mAb
by itself and with other mAbs. These studies enabled the
identification of four groups of mAbs reacting with differ-
ent epitopes in Ole e I. Each mAb is inhibited by itself. The
1D8 antibody is completely inhibited by lD7 and the inhib-
ition is over 20% by l0H1 and by l9G6; l0Hl is inhibited by
l9G6; I6G2 is partially inhibited (up to 30%) by 2lF5; zlF5
is partially inhibited by l0Hl. The lD7 and l9G6 mAbs are
completely inhibited by lD8 and 10H1, respectively (data
not shown). Thus, we classified the mAbs into four different
groups: Gl (lDZ lD8); G2 (l0Hl, l9G6); G3 (16G2), and
G4 (21F5). Inhibition values below 20% have been consid-
ered to be nonrelevants. No inhibition was seen with mAbs
of different specificity (anti-DNP) which ensures the speci-
ficity of the assay.
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I nh ib i t i on  o f  1D8  (%) Inh ib i t i on  o f  10H1 (%)

Fig. î. Determination of epitope specific-
ities of anti-Ole e I mAbs by competitive in-
hibition assay. The plates were coated with
100 pl of l0 pglml of pure Ole eI. Each
HRPO-labelled mAb (diluted as in Material
and Methods) was incubated alone or mixed
with other purified mAbs (4,40 and2001t"gl
ml). Values below 20%o(arrows) were consid-
ered as not relevant. Gl. G2. G3 and G4 corre-
spond to different monoclonal reactivity
groups. The results are an average of three
different experiments. The standard devia-
tion values were below 60/o in all cases. We
used a nonrelated mAb (cr-DNP) as negative
control.
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IgE-Binding Inhibition by mAbs
mAbs were used to inhibit the IgE binding to pure Ole e I

using a pool of sera from l0 allergic patients sensitized to
O. europaea pollen (ODonrnn' : 1.5). As can be seen in fig-
'tre2, the maximal inhibition obtained with each mAb was:
0.5% with 21F5 (ca); 7o/o with 1D8 (cl); t0% with l6G2
(G3), and approximately l8-25%with lOHl and l9G6 (G2).
No inhibition was produced by the mAb o-DNp (negative
control).

Reactivity of mAbs with Oleaceae Pollens
ELISA reactivity of these purified mAbs against the pol-

len of five species of the Oleaceae family is shown in fig-
ure 3. We obtained three reactivity patterns: Gl group only
recognizes O. europaea and E excelsior pollens; G2 reacts
with O. europaect, F excelsior L. vulgare and ,S. vulgaris
pollens, and finally, G3 andG4 recognize all five pollen ex-
tracts. The reactivify found with some mAbs is higher with
other Oleaceae pollen than with olive pollen. The results
indicate that o. europaea and E excelsior share at least four
epitope determinants (they are reactive with Gl, G2, G3 and

x  1D7

I  1D8

x 10H1

A 19G6

| 16G2

r  21F5

o N c

lnhib i t ion of  16G2 (%)

î
G4
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Fig.2. ELISA inhibition assay of the binding of IgE from allergic
sera to Ole eI produced by mAbs. The plates were coated with pure
Ole eI (10 pglml). A pool of sera (l/10 diluted) from patients sensi-
tized to Ole eI was incubated with different amounts of purified mAbs
(0.1, 1, 10, 50, 100, 200 and 400 pg/ml) and thereafter the mixture was
tested for IgE anti-Ole e I binding. As negative control a nonrelated
mAb was used. G1-4 represent different reactivity groups. The results
are an average ofthree different assays. The intra- and interassay var-
iabilitv was below 5oó.

G4); O. europaea, L. vulgare and S. vulgaris share three dif-
ferent epitope determinants (G2, G3 and G4), whereas
O. europaea and E suspensa are recognized by G3 andG4.
Because these groups of mAbs recognize different determi-
nants on Ole eI,rt is interesting to know how these determi-
nants are distributed on the protein pattern of the different
Oleaceae family pollens. Protein staining of electrophoret-
ically separated olive, ash, privet, lilac and forsythia pollens
revealed a complex band pattern, from l0 to 200 kD MW
with intense staining in the I7-, 20- and 40-kD regions
(fig. aA). Blotting ofthe protein pollen was probed with two
mAbs (lOHl andl6G2). The l0Hl antibody reacts with l8-,
20- and 40-kD proteins of olive, ash, privet and lilac
(fig. aB). The l6G2 antibody reacts with 20- and 18-kD pro-
teins of olive, ash, privet and lilac, and with a 50- to 55-kD
protein of forsythia (fig. 4C). OthermAbs (Gl, and G4) anly
react with Ole elby ELISA but not by immunoblotting in
denatured conditions (data not shown).

Figure 4D shows reactive proteins from the five pollens
tested with a pool of sera from olive-allergic patients. A ve-

ry similar reactivity profile was found for all the pollens,
since the same two bands of l8 and 20 kD were presented on
the different pollens, except in the case of forsythia which
has a 50- to 55-kD reactive band.

(Jltrastructural Immunolocalization ofOle e I Molecule
in the Pollen Grain
After incubation with mAb 10H1, goldparticles were on-

ly observed in the cytoplasm, whereas the vegetative nu-
cleus, generative cell, pollen grain wall and apertural re-
gions were not labelled (fig.5A). Gold particles in the cy-
toplasm were associated with the dilated endoplasmic
reticulum cisterns while organelles such as mitochondria,
plastids and cytoplasmic vesicles were devoid of gold parti-
cles (fig.58). No significant labelling was present in the
control ( f ig.5C).

Discussion

Ole e I has at least four epitope determinants in its mole-
cule identifiedby competition assays with six mAbs (fig. l).
It is known that the entire surface of a protein molecule is
potentially antigenic and frequently antibodies partially
overlap their recognition surfaces. Furthermore, binding of
one of the antibodies may cause conformational changes in
the molecule, in such a way that the second antibody is un-
able to recognize it [31]. In our case, mAbs which belong to
G2 (10H1 and l9G6) partially inhibit (up to 20%) the bind-
ing of mAbs from Gl and G4, and G4 (21F5) inhibits the
binding of G3 to the molecule by over 30%. However, the
binding of G2 to Ole e I is not inhibited by the other mAbs.
This suggests that G2 recognizes neighboring areas with re-
spect to those recognized by Gl and G4 on the Ole e I mole-
cule, and G4 acts in the same way with respect to G3 (16G2).
Only inhibition values above 20% were considered because,
for epitope definition, high binding inhibition values of
mAbs should be required.

It is known that the detection of different epitopes have to
be defined based on the technique employed [32]. Different
techniques could give rather different results, for this reason
we used catching ELISA to validate our technique. The re-
sults of epitope mapping by catching ELISA with G2 group
mAbs (lOHl and l9G6) were coincidental with those de-
scribed above (fig. l), that is, only 10Hl completely inhib-
ited the binding of 19G6 to Ole e I and vice versa (data not
shown).

30
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Fig.3. Reactivity by ELISA of the puri_
fied mAbs anti OleeI (5 prg/well) with the
five Oleaceae pollen extracrs (4 prg/well). The
extracts used were: olive pollen extract (O);
ash pollen extract (Fr); privet pollen extract
(L); lilac pollen extract (S) and forsythia pol-
len extract (Fo). The different mAb reactivity
groups are represented by Gl_4. Four differ_
ent experiments were made. The specificity
ofthe reaction was assessed with a nonrelated
mAb anti-DNP and by a nonrelated antigen
(casein); the absorbance values being below
0.05 in each case.
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Fig' 4' A SDS-PAGE of the five oleaceae pollens. B-D lmmunoblot profiles of the five oleaceae pollen extractsseparated by SDS-PAGE and incubated with: l0Hl (B), l6G2 (C) and a pàol of allergic sera (D). B, G developed withperoxidase-labelled anti-mouse immunoglobulins. D Developed wltÀ B-galactosidase-labelled anti-human IgE.M: Molecular weight markers; Fo : forsythia pollen extract; S : lilac pollen e-xtract; L : privet pollen extract; Fr: ashpollen extract; O : olive pollen extract.

165



A
Pl,w"-"

Fig. 5. A Mature pollen grain of O. europaea after incubation with mAb l0Hl. Gold parti-

cles are only located in the cytoplasm (Cy). The vegetative nucleus ('\rN), generative cell (GC),

pollen wall (PW), plastids (P) and aperfural region (A) are devoid of gold particles. Bar repre-
sents I pm.
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Fig.5. B Detail from the cytoplasm of O. europaea mature pollen grain after immunocy-

tochemical localization using l0Hl mAb. Gold particles are concentrated in dilated endoplas-

mic reticulum cistemae (ER). The absence of particles in mitochondriae (M), vesicles (V) and

lipid bodies (L) should be noted. Bar represents 0.5 pm. C Mature pollen grain of O. europaea

showing part of the cytoplasm. Incubation with PBS buffer instead of mAb lOHl (control).

Only a few nonspecifically bound gold particles can be observed (large arrows). Bar represents

0.5 pm.
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The capacity of these epitopes to be recognized also by
human allergen-specific IgE antibodies was assessed by
binding inhibition assay (fig.2). It was clearly shown that
the human IgE-binding inhibition to prtre Ole elby mAbs,
ranged from 0.5 to 25%. This small effect on IgE inhibition
by mAbs may be because human IgE antibodies are directed
against multiple epitope determinants and in the case of
mAbs only one epitope is blocked. This explanation agrees
withthe data ofChapman etal.l27l, who foundthat individ-
ual mAbs against two distinct epitopes on Der p I allergen
from D erm at o p h a go i de s p t e r o ny s s i nu s hadvery little effect
on human specific IgE binding, while specific IgE from hu-
man sera totally inhibited the binding of the mAbs. In our
case, the specific IgE-binding inhibition with Gl,G2 and G3
suggests that these mAbs recognize allergenic determinants,
while 2lF5 (G4), which failed on IgE inhibition, could react
with an antigenic determinant or with an allergenic determi-
nant poorly represented on the Ole e I molecule.

We have found that the epitopes of Ole eI are present not
only on Olea, but also on proteins ofrelated species from the
Oleaceae family such as ash (Eexcelsior), privet (L.vul-
gare), lilac (5. vulgaris) and forsythia (E suspensa;
fig. 3,4). Although the sequences from the N-terminal end
of Ole e I and the'Ole e I-like' proteins obtained from ash,
privet and lilac have been reported to be identical [9], our
results indicate the existence of some differences in immun-
ological behavior. We found a heterogeneous recognition
pattern and reactivity of the antr-Ole e I mAbs with respect
to the Oleaceae pollens. Two points should be considered:
first, the identity found in the N-terminal end sequence
among the different members of the family is surprising [9]
since the data from Villalba et al. [7] point to a certain de-
gree of heterogeneity in the Ole e I amino acid sequence.
Ibrahimi et al. [33] studied four closely related lysozymes
using anti-lysozyme and anti-loop antibodies, and reported
that a single amino acid substitution of the loop region of
lysozyme can affect its antigenic specificity. Second, if the
similarity among the allergens in the Oleaceae family was
as close as suggested by Obispo et al. [9], one would expect
a major incidence of allergies produced by lilac, privet, etc.,
which is not the case. Although this second point could be
explained by the greater pollen size of these species in re-
spect to olive and ash and by the differences on pollination
methods: by insects (entemophilous) or by wind (anemo-
philous) 1341.

The reactivity by ELISA of some mAbs is higher with
the other pollens than with olive (fig.3). Harper et al. [31]
reported that 19 of 27 anti-hen eggwhite lysozyme mAbs
bind heterologous egglysozymes from turkey, pheasant and
Guinea hen with somewhat higher association constants

than those found forthe homologous antigen (hen eggwhite
lysozyme). This increase in affinity may be explained by a
small increase in the number of Van der Waals or hydrogen-
bonded interactions, resulting from one or a small number
of amino acid replacements in the antigen. Somatic muta-
tions in the antibody genes could also introduce new inter-
actions giving rise to a similar increase in affinity [31].

The immunoblotting of the pollens was developed with a
pool of sera and with different mAbs. G2 and G3 (lOHl and
l6G2) recognized the pollens by ELISA (fig. 3) and immu-
noblotting after SDS-PAGE (fig. 48, C), whereas Gl and
G4 (1D7,lD8 and 2lF5) recognized the pollens by ELISA
but not on immunoblot. This could be explained by the ex-
istence of conformational epitopes that are recognized by
these mAbs only under nondenatured conditions. Thus, it
has been known that more than a third, and perhaps a major-
ity of the antibodies obtained by immunizing with native
protein, react against assembled topographic sites [35].

The results of pollen immunoblotting (fig. aB-D) show
two proteins with MWs of l8 and20 kD (which correspond
with the MW of the two polypeptides of Ole e I) as one of
the main causes of cross-reactivity among olive, ash, privet
and lilac. In contrast with the results of Obispo et al. [9],
other bands of 22 and 40 kD are also implicated. Even in the
case of forsythia (fi1.4C, D) the only reactive band was in
the MW range of 50-55 kD. This result could be explained
because l8- and 20-kD polypeptides couldbe present in for-
sythia as aggregates of 50-55 kD. These data, in agreement
with the work of Vela et al. l2l and Wheeler et al. [6], in-
dicate that native Ole e I could be a multimeric structure or
aggregation product in which the 18- and 20-kD polpeptides
are associated in some way. We have found that the epitope
determinants on the Oleaceae family have been conserved.
So, the reactivity sfudies with different groups of mAbs ap-
pear to indicate a high degree of similarity among members
of the Oleaceae family.

The analysis of the subcellular distribution of the Ole eI
antigen, using G2 (l0Hl mAb) in mature olive pollen grain,
allows the following conclusion to be drawn. Ole e I is lo-
cated in association with the endoplasmic reticulum cister-
nae in the cytoplasm. In a previously study [36], the out-
standing proliferation that undergoes the endoplasmic retic-
ulum cisternae during the maturation of the olive pollen
grain, was shown. However, in the case of ryegrass mafure
pollen grain 1201, the allergen was located in the electron
opaque areas of the cytoplasm, especially mitochondria,
and in birch pollen grain [21] in the cytoplasmic matrix. As
far as we know, this is the first time that the location of an
allergen in cell organelles such the endoplasmic reticulum
or the Golgi apparatus has been reported.
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In summary this study makes the following points. (l)
Ole e I presents at least four epitope determinants in its mol-
ecule. (2) Three of these epitopes are recognrzed by a pool
of allergic sera (allergenic epitopes). (3) Several antigenic
determinants from Ole e I are present to different degrees on
other proteins from the Oleaceae family. It seems that the
Oleaceae pollens present homologous proteins with MWs
of 18 and20 kD, which may differ in a small number of sub-
stitutions in their sequence which could modify their aller-
genic structure. () Ole e I is located in the endoplasmic re-
ticulum cisternae in the pollen grain cytoplasm.
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