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Summary

Background The amino-acid and nucleotide sequence of Ole e 1 (the major antigen of
olive pollen) has been described and the IgE antibody response to this major allergen was
associated with DR7/DQ2 antigens. With this previous data we try to define the T-cell
epitopes implicated in Ole e 1 reactivity.

Objectives To study the recognition of T cells (derived from allergic and non-allergic Ole

e 1 patients) to Ole e 1 synthetic peptides in order to define immunodominant T-cell
epitopes.

Methods We have compared the proliferative response of the peripheral blood mono-
nuclear cells from Ole e 1 sensitized patients vs. non-sensitized controls, induced by 14 Ole
e 1 synthetic peptides. Thirty subjects were classified in two groups: group 1 (non-
responders against Ole e 1=16) and group 2 (Ole e 1 respondens; 14), according

to their clinical parameters and the presence or not in their sera of the significant Ole e 1 IgE
antibody levels.

Results Our results shown that it is possible to find T cells reactive to Ole e 1 peptides in
patients with and without significant levels of Ole e 1 IgE antibodies. However, the
percentage of response was higher in patients with IgE antibodies 71.4% vs 25%), and the
recognition profile was different: the control group showed a broad reactivity pattern, in
contrast, the response by the ‘Ole e 1 responders’ group was mainly directed against three
peptides of the carboxi-terminal region, peptides 10 (91-102), 12 (109-120) and 13 (119—-
130), with a response frequency of 35.7, 28.5 and 28.5%, respectively. By direct and
inhibition test no antibody response was found against the synthetic peptides.
Conclusions Our data suggest that the regions between 91 and 102 and 109—-130 amino-
acids on the Ole e 1 molecule are immunodominant T-cell epitopes. These epitopes are not
recognized by IgE antibodies.
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small percentage of patients are able to synthesize IgE
antibodies while the majority is not, although both are
One of the critical problems in the response of IgE anti-exposed to the same allergenic determinants. On the other
bodies against ubiquitous antigens is the fact that only dand, it is well known that the allergy is a multifactorial
illness involving both genetic and environmental factors [1].
Correspondence: Dr C. Lahoz, Immunology Department, Fuhdacio The gener"_it“on of cellular _Immune response depends
Jimaez Daz, Avda Reyes Calicos 2, 28040 Madrid, Spain. upon recognition by the antigen receptors on T cells
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Fig. 1. Panel of overlapping peptides used
FKLNT ! HOVNGTTRTVNP!20LGFFKKEALP130KCAQVYNKLG!40MYPPNM in he proliferation study, that cover the
Pl P-12 whole sequence of Ole e 1, based on the
P-13 amino-acid sequence described by Villalba
P-14 et al[20].* It was not possible to synthesize
P-15 this peptide.

(TCR) of peptidic fragments derived from processed foreigndistributed throughout the Mediterranean area and its
proteins, associated with products of the major histocompatpollen is regarded as a major cause of respiratory allergy
ibility complex (MHC) on the antigen presenting cells in the Mediterranean countries [15]. The major allergen of
(APCs) surface [2]. Due to the implication of HLA class this pollen, Ole e 1, is a protein of 18—20 kDa [16,17], of a
Il antigens in the recognition of soluble antigens (such as théeterogeneous nature [18], that has recently been cloned
allergens), different authors [3—5] thought that this anti-and the complete amino-acid sequence described [19,20].
genic complex could be the key for the production of On the other hand, MarntOrozcoet al. [21] using six
specific IgE antibodies. MoAbs directed against Ole e 1 found that Ole e 1 has at

Several reports have demonstrated the associatioeast four B-cell epitopes on its molecule, identified by
between IgE antibody response to highly purified allergenscompetition assays. Finally, we reported the relationship
and specific DR and DQ alleles, revised by Blumenthal inbetween HLA class Il haplotypes and alleles, and the IgE
[6]. However, although these associations are clearly conantibody response to highly purified Ole e 1 in two
firmed, the HLA class Il antigens do not seem to be the onlypopulations (Spanish and Arabic people), and we found a
element implicated in the IgE status ‘responders vs nonstrong association between DR7(DRB1*0701/2) and
responders’ to an antigen. DQ2 (DQB1*0201) and this response [22,23].

Other works have focused on the study of T-cell epitopes The present report studies the proliferative response
on the molecule of a particular antigen, in order to findagainst Ole e 1 synthetic peptides from PBMCs of Ole e 1
immunodominant regions responsible for these differenceallergic and non-allergic subjects in order to search immu-
[7—13]. Most of these reports have shown that the reactivittnodominant T-cell epitopes on this antigen in a context of
of T cells against a specific allergen is not limited to theHLA class Il, analysing the possible differences between
allergic population, because it is possible to detect allergeboth groups, in order to gain a better understanding of this
reactive T cells in both allergic and normal subjects [11—allergic response.

13]. When the T-cell epitopes recognized among both

groups are compared, there are no significant differences, :

In spite of the fact that T cells are present in both situations?,i/Iaterlals and methods

the profile of cytokines secreted by specific T cells derivedPaltients

from allergic and non-allergic is different, with the produc-

tion of IL-4 (cytokine produced by type 2 T helper) being Individuals referred to the Allergy Department from the
predominant in the allergic responders and the+tKbyto-  Hospital General de Especialidades Ciudad de Jaen (Jaen)
kine produced by type 1 T helper) production in the non-or from the Allergy Department at Fundanidimenez Daz
allergic responders [14]. Thus, the pathway of IgE regula{Madrid), and volunteer blood donors from our laboratory,
tion has been described as being based on reciprocalere considered for inclusion into this study. Informed
activities of IL-4 and IFN cytokines. consent was obtained from all subjects prior to enrolment

The olive tree Qlea europaepis a species widely in the study. Clinical assessment was done by family and

© 1998 Blackwell Science LtdClinical and Experimental Allergy28, 413-422



Olive pollen allergy 415

personal history and physical examination. ImmediatePharma, Oslo, Norway) from 25 mL of peripheral blood.
hypersensitivity tdOlea europaearude extract was deter- After three washes in RPMI 1640 supplemented with 5%
mined by skin-prick testing. A positive control with hista- human AB serum, 4 mm-glutamine, 50 U/mL penicillin,
mine 1 mg/mL) and negative control with a saline buffer 50ug/mL streptomycin, and 1 mM sodium pyruvate (Flow
solution were also performed for each of the subjects. Thirty_aboratories, Irvine, UK). PBMCs were cultured in tripli-
millilitre of peripheral blood was obtained from all the cate in 96-well round-bottom microtitre plates, ax 20°
subjects, for serological and cellular determinations. cells per well, in a 20@L volume, in the absence or
presence of stimulus (antigens or mitogen) at &d 5%
CO, in humidified air. After 5days of culturefl] thymi-
dine (New England Nuclear, Boston, MA, USA) was added,
Total serum IgE levels were measured by Pharmacia Igi&nd its incorporation was measured after 16—18 h h a
enzyme immunoassay (Uppsala, Sweeden). SpeDita  scintillation counter (Beckman LS 2800; Palo Alto, CA,
europaeaextract IgE antibodies were determined by Phar-USA).The antigens or mitogens were added at the com-
macia CAP system RAST (Uppsala, Sweeden). mencement of the cultures at different concentrations: PHA
Specific IgG and IgE antibodies to highly purified aller- (2.5ug/mL), Ole e 1 molecule (pg/mL), and Ole e 1
gen Ole e 1 were measured by double-antibody-radioimmupeptides (0.1-1@g/mL range).
noassay (DARIA) as previously described [22]. The Data are presented as stimulation index (Sl), defined as
comparison of different serological determinations betweerthe mean value of the ftriplicate (dpm) of proliferative
groups was analysed by Studentest. responses against the antigen or mitogen (Ole e 1 molecule,
Ole e 1 peptides or PHA) divided by the dpm value of the
medium control (PBMCs without antigen). For determining
the Sl of peptides, the highest proliferation value of the three
Genomic DNA was extracted from peripheral blood follow- concentration tested, was considered. Only Sl values greater
ing the salting out method [24]. than or equal to 2, and with a coefficient of variation less
Polymorphism of the DRB1 locus was studied by reversethan 20%, were considered positive.
dot-blot, according to the indications of the manufacture
protocols (Rahe), and polymorphism of the DQB1 locus
was determined by PCR-SSO, according to the method

Antibody measurement and serum IgE levels

HLA class Il typing

QARIA inhibition assay using Ole e 1 synthetic peptides

previously described [25]. The DARIA inhibition technique, with minor modifications,
Statistical significance of antigen frequencies betweeror the inhibition of the IgE antibodias-Ole e 1 with the 14
groups was measured by Fisher’'s exact test. overlapping Ole e 1 peptides, was used. Firstly, sera of the

patients with significant levels of IgE antibodies against Ole
e 1, were diluted in IgE myeloma protein to achieve 50% of
Ole e 1 binding. Afterwards, they were incubated with
Ole e 1 was obtained after gel filtration and HPLC purifica-different concentrations of competitive peptide (1, 10 and
tion by reverse-phase chromatography of crude olive polle®0ug/mL), 1 h at room temperature. Then, 1ng of Ole e 1
extract (Allergon, Angelholm, Sweden), following a pre- radiolabeled with*?3, was added 10fL in (BBS), borate
viously described method [26]. buffer saline), and incubated for 4 h at room temperature.

Overlapping dodecapeptidea=£14) that spanned the The antigen antibody complexes were precipitated by addi-
entire Ole e 1 molecule (Fig. 1) were generously synthesizetlon of an appropriate amount of rabbit anti-human IgE for
by Dr J.P. Albar, from the Centro Nacional de Biotecnolo- 16 h at £C. The precipitates were washed extensively with
gla, Madrid, using the Fmoc strategy. Peptide concentratioBBS, and the radioactivity retained was measured in a
and purity were determined by reverse phase high perforgamma counter. Arbitrary units were assigned as described
mance liquid chromatography methods, obtaining a purityin [22]. As a positive control of inhibition, instead of the
greater than 90%. peptides, non-labelled Ole e 1 antigen (@) was used.

The Ole e 1 peptides were synthesized according to the
amino-acid sequence previously described for the Ole e
molecule [20].

Antigen and peptide purification

iLgG antibodies against Ole e 1 peptides

The IgG antibody level against the Ole e 1 peptides 10, 12
and 13 in the sera of the 40 subjects from this study was
measured. We performed the IgG antibody determinations
Peripheral blood mononuclear cells (PBMCs) were isolatedand not determinations for IgE antibodies because, as
by gradient centrifugation on Lymphoprep (Nycomed described in [5], if there are no IgG antibodies against an

Proliferation assays
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Table 1. T cell reactivity against Ole e 1 molecule and Ole e 1 peptides, antibodies determinations and HLA class Il haplotype

T cell reactivity (SI)

Olea europaca OleellgG OleellgE

No (Sex) IgE (Class) (AU/mlI) (AU/mI) Oleel Ole e 1 peptides HLA class Il Haplotype

a. Ole e 1 non-responders group (Group 1)

C-1(F) 1 480+ 8 243+ 4 - - DRB1*11-DRB1*11/13

C-2 (F) 0 15221+ 2328 694+ 236 - 2(4.6), 3(4.5), 4(3.2), DRB1*13-DRB1*13/14

5(3.3), 6(2.6)

C-3 (M) 0 1360+ 64 38029 - 10(3.2), 11 (5.5) DRB1*01-DRB1*03
DQB1*0201

C-4 (F) 0 1684+ 38 76699 — - DRB1*04

C-5 (M) 0 1798+ 161 598+ 74 — 2(5.6), 3(6), 7(7.8) DRB1*15-DRB1*0701
DQB1*0201

C-6 (F) 2187+ 217 219+-66 — - DRB1*11-DRB1*15

C-7 (M) 940+ 92 13710 3 - DRB1*04-DRB1*11

C-8 (F) 1 548+ 156 128+29 - - DRB1*01-DRB1*04

C-9 (F) 2 1771+ 593 157+ 2 11.7 - DRB1*15/16

C-10 (M) 0 541+ 263 156+41 - - DRB1*13-DRB1*0701
DQB1*0201

C-11 (F) 0 836+ 35 135+ 7 - - DRB1*01-DRB1*04

C-12 (F) 0 168+ 15 143+ 28 2 9(3.8) DRB1*11-DRB1*0701
DQB1*0201

C-13 (F) 0 538+ 65 139+46 - - DRB1*15/16-DRB1*04

C-14 (F) 2 1379 162 508+ 61 — - DRB1*04-DRB1*03
DQB1*0201

C-15 (M) 2 1158+ 229 213 - - DRB1*01-DRB1*03
DQB1*0201

C-16 (M) 2 745+ 64 632+ 2 - - DRB1*14-DRB1*13/14

n=16 (10F, 6M) 0.7t 0.91 1959+ 3583 328+ 231 (3/16) (4/16)

b. Ole e 1 responders group (Group 2)

A-1 (F) 2 8897+ 288 4047+105 4.4 7(4.1) DRB1*11-DRB1*0701
DQB1*0201

A-2 (M) 2 18140+ 1861 3622+1122 2.1 10(3.7) DRB1*11-DRB1*0701
DQB1*0201

A-3 (F) 5 25488+ 78 12434+834 2.4 12(2.7) DRB1*11-DRB1*13/14

A-4 (M) 4 17366+ 751 5490+ 711 2.6 7(2.28), 10(2.6) DRB1*0.4-DRB1*10

A-5 (F) 3 4297+ 213 3889+-258 3.79 12(3.9), 13(2.8) DRB1*01-DRB1*0701
DQB1*0201

A-6 (M) 6 3343+ 218 4983+24 34 9(9.5), 10(7.2), 11(7.6), DRB1*04-DRB1*03

12(8.6), 13(7.5) DQB1*0201
A-7 (F) 2 1502+ 72 1596+ 46 207 - DRB1*0701 DQB1*0201
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Table 1. continued

T cell reactivity (SI)

Olea europaca OleellgG OleellgE

No (Sex) IgE (Class) (AU/mL) (AU/mL) Oleel Ole e 1 peptides HLA class Il Typing
A-8 (M) 4 9412+ 299 13227+ 11 2 - DRB1*01-DRB1*03
DQB1*0201
A-9 (F) 3 1635+ 48 1428+ 110 4.5 2(3.5), 12(4), 13(4.9), 14(3.6), DRB1*11-DRB1*0701
15(3.1) DQB1*0201
A-10 (F) 3 5888+ 23 7012+ 306 9.9 3(2.8), 14(2.9), 7(4.1) DRB1*01-DRB1*03/13/14*
A-11 (M) 4 56865+ 2026 2922+ 253 3.1 10(2.04) DRB1*11-DRB1*0701
DQB1*0201
A-12 (F) 2 2192+ 97 2114+137 4 - DRB1*01-DRB1*10
A-13 (F) 3 2821+ 717 3159+ 229 2.3 - DRB1*01-DRB1*03
DQB1*0201
A-14 (F) 2 2199+ 345 2310+ 35 5.16 2(3.5), 4(2.7), 10(2.8), 13(5.7), DRB1*04-DRB1*03
14(5.7), 15(3) DQB1*0201

3.2+x1.25 11377 15075 4804+ 3781 (14/14) (10/14)

antigen, there will be no IgE antibodies against this antigerand RAST againsOlea europaepand nine (C-8 to C-16)
either. were patients sensitized agairStea europaeabut not

To detect IgG antibodies against the peptides 10 (91-against Ole e 1. Group 2 was composed of 14 Ole e 1
102), 12 (109-120) and 13 (119-130) of the Ole e 1sensitized patients (A-1 to A-14), with 64% females vs 36%
molecule, an enzyme-linked immunoabsorbent assaynales. The mean age was statistically highe#(0.03) in
(ELISA) was performed according to [27], with minor group 1 (32+ 15) compared with the mean age from group
modifications. Microwell plates (EIA plate, Costar, USA) 2 (22* 9).
were coated with 100 ng of each peptide per well, overnight The mean level of IgE antibodies t®lea europaea
at £C. All sera were tested at a dilution of 1:10, using extract was significantly increased in the sera of the
duplicate samples. As a second antibody, a peroxidasesecond group 3.2 1.25 Ul/mL compared with the first
conjugated rabbit-antihuman immunoglobulin G (Nordic,0.71* 0.91 Ul/mL, with aP-value of P<0.0001.
Tilburg, The Netherlands) was used, at a dilution of 1:3000. No statistically significant difference was found between the
As a positive control, the Ole e 1 antigenyd/well) tested mean level of total serum IgE of group 1 (12@®30 Ul/mL)
with sera from sensitized patients was used. Results werand the corresponding value for Group 2 (17296 Ul/mL).
considered positive when the optical density was twice the Analysis of the HLA class Il antigens of the subjects
value obtained with the sera of normal controls. (individually represented in Table1) was based on our
previous results of DR7/DQ2 as antigens associated to IgE
antibody response to Ole e 1. On this premise, we compared
the presence of these antigens in both groups, finding that
six subjects (37.5%) in the group of non-Ole e 1 responders
(group 1) carried the DQ2(DQB1*0201) antigen (this
This study was performed with 30 subjects, classified intgphenotype frequency is similar to that previously reported
two groups: group 1(non-Ole e 1 responders) and groufor the Spanish population, 48%). Of these, three were
2 (Ole e 1 responders), according to the presence or not iassociated with the DR3 (DRB1*03) antigen (18.7%) and
their sera of significant IgE antibody levels against highlythree (18.7%) were associated with DR7 (DRB1*0701)
purified Ole e 1. Serological determination data are indi-antigen. A total of 62.5% (10 subjects) carried an HLA
cated in Table 1. The control group, Group 1, was composedlass Il antigen (locus DR) other than DQ?2.
of 16 individuals (62.5% females vs 37.5% males). Seven Forthe Ole e 1 sensitized group (group 2), the presence of
(C-1 to C-7) were non-allergic patients (negative skin testDQ2 was higher, 71.4% (10 individuals), and this antigen

Results

Profile of the studied subjects
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Table 2. Comparison of the mean reactivity to Ole e 1 molecule and Ole e 1 peptides in responders and non-
responders to this antigen

None-Ole e 1 respondersi£ 16) Ole e 1 responders £ 14)

Frequency of response Mean Frequency of response Mean
Antigens (%) Sl (%) Sl
Oleel 18.7 5553 100* 3.8£2.08
P-1(1-13) 0 - 0 -
P-2 (11-22) 125 5.£0.7 14.2 35
P-3 (22-33) 12.5 521 7.1 2.8
P-4 (31-42) 6.2 3.2 7.1 2.7
P-5 (42-53) 6.2 3.3 0 -
P-6 (53-64) 6.2 2.6 0 -
P-7 (64—75) 6.2 7.8 214 341
P-9 (81-92) 6.2 3.8 7.1 9.5
P-10 (91-102) 6.2 32 35.7 3162.06
P-11 (99-110) 6.2 5.5 7.1 7.6
P-12 (109-120) 0 - 28.5* 4826
P-13 (119-130) 0 - 28.5* 521.9
P-14 (129-140) 0 - 21.4 4.061.4
P-15 (134-145) 0 - 14.2 3.850.07

*p<0.05 (Comparison of the frequency of response between groups).

was associated with DR3 in four patients (28.5%) and withresponse in group 1, in contrast to @g/mL in ‘Ole e 1
DR7 in six individuals (42.8%). The haplotype was not responder’ group (data not shown).
related with DQ2 in four patients (28.5%). Our results (Table 1) showed that three subjects out of 16
A comparison of the presence of these antigens betweeinom control group positively responded to Ole e 1 mole-
groups did not show any statistically significant difference.cule, and from these, one subject showed a statistically
However, it is important to note that, again, the frequency ofsignificant proliferation against peptide 9. Another three
DQ2 in our patients (group 2) was higher than the frequencyubjects, although with negative response to Ole e 1 mol-
previously reported in the control Spanish populationecule, were able to respond against some Ole e 1 peptide.
(71.4% vs 48%). In the patient group (group 2, responders to Ole e 1) we
found that 10 out of 14 responded positively against some
Ole e 1 peptide, and four patients responded positively to
Ole e 1 molecule, but were not able to proliferate against
The next step was to search for immunodominant epitopes oany Ole e 1 peptide.
the Ole e 1 molecule, studying the proliferative response of The T-cell reactivity comparison between groups
PBMCs to Ole e 1 molecule and 14 overlapping Ole e 1(Table 2) showed that there were remarkable differences.
synthetic dodecapeptides (Fig. 1), synthesized according tBirstly, the percentage of reactivity (frequency of
the sequence described in [20]. The proliferative response wassponse) against Ole e 1 molecule and Ole e 1 peptides,
determined according to the method described in Materialsvas always higher in the group of ‘Ole e 1 responders’,
and methods. All the cells were cultured with PHA mitogenbeing the frequency of response against Ole e 1 peptides of
(2.5pg/mL) as positive control, and alone (without antigen) as71.4% in the patient group compared with the 25%
negative control. The cell proliferation without stimulus observed in the ‘non-Ole e 1 responder group’. Secondly,
ranged from 356 to 2840 (dpm). although the mean number of peptides recognized for both
T-cell reactivity from subjects in control group (group 1) groups was similar (2.7 1.7 group 1 vs 2.7 1.9 group
was scarce (Table 1), and in general, highest antigen cor®), the regions recognized for these subjects were different
centrations were necessary for a positive stimulation in thigTable 2). The peptides recognized most often in group
group. Thus, g/mL of peptide was the most frequent 1 (non-Ole e 1 responders) were peptides 2 and 3, that were
concentration required to produce a significant proliferativerecognized only by two of the 16 subjects studied (12.5%)

Cell proliferation against Ole e 1 peptides
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with a mean stimulation index of 5:£0.7 and 5.2t 1,  composed of two polypeptides with molecular weights of 18
respectively. In contrast, the response of group 2 wasnd 20kDa. The fact that the amino-acid and nucleotide
focused fundamentally against three peptides located isequences of this protein have been recently described
the carboxi-terminal half of this protein, peptide 10 (91-[19,20], opens up the possibility of searching for immuno-
102), recognized by five of the 14 patients studied (35.7%)dominant T-cell epitopes on the Ole e 1 molecule, using
with 3.6+ 2.06 mean value of stimulation index, peptide synthetic peptides with a size in accordance to the HLA
12 (109-120) with a frequency of recognition of 28.5% (4/class Il motif (12 aa). Similar analysis has recently been
14) and a higher mean value of stimulation index#.8.6,  published with several other allergens such as mite-, grass
and peptide 13 recognized by 4/14 patients (28.5%) wittpollen-, tree pollen-, cat-, bee venom- and chicken-derived
5.2+ 1.9 of stimulation index. Comparison of the reactiv- allergen, as revised in [28].
ities against individual peptides of both groups, analysed In this report, we mapped T-cell epitopes by studying the
by Fisher’s exact test, revealed statistical differences witlpolyclonal T cell response (PBMCs) against Ole e 1 over-
peptide 12 and 13=0.03) that were not recognized by lapping synthetic peptides in 30 subjects. Based on the
any subject from Group 1, and marginally significant serological determinations were divided into two groups,
differences in the reactivity of peptide 1@+ 0.05). group 2, composed by 14 Ole e 1 IgE antibody responders
In the group of ‘Ole e 1 responders’, seven of the 104804+ 3781 AU/mL and group 1 (control group) composed
patients (70%) with a significant proliferative responseby 16 non-responders against the Ole e 1 molecule (mean
against Ole e 1 peptides carried DQ2 antigens 5 associatddE antibody level: 32& 231 AU/mL). From these, seven
with DR7 and 2 with DR3), two carried other non-related were non-allergic subjects (C-1 to C7) and nifdea
HLA class Il antigens: DR5-DR6 (DRB1*11-DRB1*13/ europaeasensitized patients (C-8 to C-16). All of them
14), DR4-DR10 (DRB1*04-DRB1*10) and in one case it (group 1) were non Ole e 1 responders.
was not possible to determine if the patient carried the Our cellular results confirm the idea previously reported
antigen DR3/DR6 (A-10, Table 1). by several authors [28] that it is possible to find T cells that
Due to the low number of subjects with a proliferative react against allergens, in both sensitized and non-sensi-
response against the peptides with a DQ2 non-related HLAized subjects. However, the lymphoproliferative response
class Il antigen it was not possible to statistically comparego Ole e 1 molecule and Ole e 1 peptides was different
results. between groups, being statistically higher in the patients
group. We found that the PBMCs from both populations
Peptide recognition by 1gG and IgE antibodies against Oleproliferated in response to Ole e 1 peptides across the
el entire sequence of the molecule, but with remarkable
ifferences. Firstly, the percentage of response was differ-
nt, 75% of patients with IgE antibodies against Ole e
(group 2) showed a significant proliferative response
against some Ole e 1 peptide. In contrast, only 25% (4/
: . 16, and from these, three subjects respond positively to the
14 Ole e 1 overlapping peptides (1, 10 and.gfmL) were peptides and none to Ole e 1 molecule) of the patients that

unable tp d|m|n!sh IgE binding to Ole e 1 (dqta not ShoWn)’do not show Ole e 1 IgE antibodies respond significantly to
suggesting a difference between T-cell epitopes and epi-

topes that are recognized by IgE antibodies some Ole e 1 peptide.
On the other hand, it was not possible to find significant On the other hand, although the major part of the peptides

levels of IgG antibodies against the three peptides, detee/_vere able to produce a significant response in some cases it

mined as immunodominant by proliferative assays (plowas not possible to find any proliferative response against
p12, p13), in any of the 40 sera tested by ELISA. peptide 1 1-13 in none of the subjects studies. The peptides

12 (109-120), 13 (119-130), 14 (129-140) and 15 (134—
145) were not recognized by the control group, and none of
the Ole e 1 sensitized patients were able to respond against 5
This report describes the prevalence of T-cell response frord2—53) and 6 (53—-64) peptides (Table 2).
Ole e 1 sensitized patients, against three regions of the Ole e On the other hand, we found that the response was
1 molecule (amino-acids 91-102, 109-120 and 119-130yenerally directed against many epitopes on the Ole e 1
defined by PBMCs proliferation assays. molecule, because most patients responded against more
Since olive pollen sensitization is one of the major causeshan 1 peptide (mean number of peptides recognized by
of pollinosis in the Mediterranean area, it is interesting tosubject: 2.7-1.7 in control group vs 2.Z21.9 Ole e 1
understand the factors involved in this allergic disorder. responders group) and each subject showed a different
The major antigen of this pollen, Ole e 1, is a proteinpattern of response.

In order to assess if the same epitopes that react with T ceﬂ
could be recognized by specific IgE antibodies, the diﬁerenﬁ
peptides were used in inhibition assays.

In DARIA inhibition assays, high concentrations of the

Discussion
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The most interesting result, however, was found inthe immunodominant peptides it is worth noting that 4/5
comparing the profile of recognition between the twopatients (from group Ole e 1 reponders) that recognized
groups (Table 2). This showed how the response is fundgpeptides 10, 4/4 patients that recognized the peptide 13 and
mentally directed against peptides located in the carboxi3/4 that recognized the peptide 12 carried the DQ2 HLA
terminal half of the protein (peptide 10, (91-102), peptideclass Il antigen. In the control group, the only patient that
12, (109-120), peptide 13, (119-130) in the ‘Ole e lrecognized one of these peptides (peptide 10) carried the
responders’, in contrast with the broad reactivity patternDQ2 HLA class Il antigen. The peptides 12 and 13 were not
observed in the ‘non-Ole e 1 responder’ group, and inrecognized by any control subject.
general, the reactivity against these peptides is very close Finally, our study of the role of these ‘immunodominant’
to the reactivity against the Ole e 1 molecule (Table 1). Wepeptides in the IgE antibody response against Ole e 1
found that there is a recognition of different T-cell epi- revealed that these peptides recognize different epitopes
topes, although the subjects from different groups sharedn Ole e 1 molecule than IgE antibodies, because the
the same HLA class Il antigens. These three regions arBARIA inhibition assays were negative. These results are
immunodominant epitopes in the Ole e 1 response ofn accordance with previous evidence that the epitopes
sensitized patients. When these regions were analysed stimulating allergen-specific T cells are different from the
the GenBank we found that they only showed highepitopes detected by IgE antibodies [33,34]. On the other
sequence homology (highest than 90%) with the allergenkand, we found that it was not possible to detect significant
from Oleaceaefamily (Syringa). levels of IgG antibodies against these peptides in the sera of

Our results are different, but not discordant with previousany of the subjects studied in this report. Taken together,
studies performed with other antigens as Bet v 1 [11], Der ghese results suggest that these peptides could be possible
2[7], Feld 1 [12] or phospholipaseAbee venom allergen) future immunomodulators of Ole e 1 response, since the
[10] which describe that allergic and non-allergic patientsnonrecognition by antibodies decreases the risk of anaphi-
recognize the same T-cell epitopes on the allergen moleculéactic reactions.

In our study, although one of the immunodominant regions As recently revised by Neerven [28] studies on the ability
91-102 is also recognized by one of the control subjects, if allergen-derived synthetic peptides to inhibit cellular
contrast with other reports, we found that there are imporresponses and humoral responses to allergens have provided
tant differences in the frequency of recognition between Olesvidence that the allergen-specific immune response can be
e 1 IgE responders and Ole e 1 nonresponders. Thesehibited. Thus, it has been demonstrated that anergy can be
differences are statistically significant in the case of peptidénduced with supraoptimal concentrations of antigen or
12 (region 109-120) and 13 (119-130) (that were notallergen-derived peptides. In mice, the immunoglobulin
recognized by none of the control subjects). synthesis can also inhibiteid vivo by intranasal, oral or

Previously, Villalbaet al. [19] described that there are two subcutaneous administration of peptides. However, there is
regions in the Ole e 1 molecule, positions 38—51 and 83-9%0 evidence in humans to support the contention that
where the microheterogeneity is mainly located and theseaccination with a single peptide will downregulate the
regions were previously described by the same group [20jesponse to an intact protein. In any case, considerable care
as the most hydrophilic and immunogenic areas. On thenust be taken in the selection and combination of peptides
other hand, Lombarderet al. [29], confirmed the micro- in designing peptide therapies.
heterogeneity of the aa sequence of the Ole e 1, indicating Besides the heterogeneity [19,20] of the Ole e 1 molecule,
that could be also present in other parts of the allergen. Athis report describes three immunodominant T-cell epitopes
well, they describe a unique consensus site for N-glycosien this allergen. These results confirm the possibility that
lation in the position 111-113. Our results suggest that thémmunodominant regions in the allergens can be found
regions around 91-102, and 109-130 could be the mostsing PBMCs studies, in spite of the complexity of these
important regions implicated in the T-cell response to Olekind of responses. Finally, the results of this study should be
e 1. These results are in accordance with previous workesonsidered as a ‘starting point’ that support the idea that in
reporting that the immunogenic sites on the Der p 1the future new strategies could be used in the treatment of
allergen are located predominantly in regions of highOle e 1 sensitization.
polymorphism [30,31], and, as explained by Taie¢ml.
[32] this could be due to the fact that polymorphic regionSAcknowledgements
tend to be more flexible and are able to establish contact
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