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Analysis of T-cell reactive regions and HLA-DR4 binding
motifs on the latex allergen Hev b 1 (rubber elongation factor)
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Summary

Background The rubber elongation factor Hevearubber (Hev b 1) is one of the important
latex-allergenic proteins inducing the production of specific IgE antibodies in latex-exposed
subjects. In addition, Hev b 1 induces lymphocyte proliferation responses. A study about
detailed T-cell epitope analysis of major latex allergens has not been published yet.
Objective The aim of this study was to define the T-cell reactive regions on the latex
allergen Hev b 1.

Methods Nine overlapping peptides with 19 or 17 amino acid lengths representing the
complete sequence of Hev b 1 were used for T-cell epitope mapping. Peripheral blood
mononuclear cells (PBMCs) of latex-sensitized patients and healthy subjects were isolated
and stimulated with the synthetic peptides to determine the specific proliferation response.
The examined patients were sensitized to latex by occupational expasarg4] and
suffered from rhinitis, conjunctivitis, contact urticaria and/or asthma. Two control groups of
non-sensitized subjects were studied, one occupationally exposed toratey, (the other

one not exposed to latex £ 4).

Results Positive proliferation response induced by one or more peptides was detected in 10 of
the latex-sensitized patients and in two of the latex-exposed non-sensitized subjects. Each patient
exhibited an individual epitope reactivity pattern. The whole protein was found to be
immunogenic, but the intensity of lymphocyte responses induced by the peptides was different.
The majority of the patients’ PBMCs (more than 66%) responded to the peptides 31-49 and 91—
109. Using the peptide selection of Stille’s algorithms, three epitopes were predicted covering
region 38—74 and two others covering region 82—104; the two peptides 31-49 and 91-109 are
part of these regions. A strong HLA-DR4Dw4 (DRB#01)-binding motif according to
published DR4w4 binding motifs was predicted in the region of 102—110 including peptide
91-109 to which the majority of tested HLA-DR4-positive patients responded.

Conclusions Our data indicate that the whole 14 kDa protein Hev b 1 is immunogenic
having regions that demonstrate individual and varying PBMC stimulation. Experimental
data of T-cell reactive regions based on PBMC-stimulation complement the information on
T-cell epitope prediction. In addition, the Hev b1 molecule contains a HLA-DR4Dw4
(DRB1'0401)-binding motif.
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Table 1. Latex-sensitized patients

Latex-specific IgE Hev b 1-specific IgE
Patient total IgE (kU/I) (kU RAST class (kU RAST class Symptoms
Pal 63 3.03 2 0.08 0 YR+A
Pa2 28 5.47 3 0.32 0 WR+C+A
Pa3 93 13.00 3 0.27 0 YR+C+A
Pa4 25 3.24 2 0.39 1 YR+ CH+A
Pa5 >2000 58.30 5 0.79 2 HYR+C+A
Pa6 78 11.29 3 1.31 2 YR+CH+A
Pa7 41 9.08 3 0.23 0 WR4+CH+A
Pa8 450 39.10 4 1.76 2 A
Pa9 35 4.27 3 0.09 0 RA
Palo 47 5.76 3 0.11 0 YR4+CH+A
Pall 708 6.78 3 0.39 1 YR+A
Pal2 748 100.10 6 3.40 2 YR+ C+A
Pal3 >2000 96.90 5 0.41 1 HYR+C+A
Pal4 410 8.50 3 0.67 1 HYR+C

U =urticaria, R=rhinitis, C= conjunctivitis, A= asthmatic complaints and/or asthma

intolerance reactions to gloves, occupational asthma andnalytic data on class IlI-binding peptides as well as the
anaphylactic conditions. Prolonged exposure to latex allererystallography of HLA molecules [10,11] have provided a
gen can result in sensitization involving specific IgE anti-clue for predicting probable epitope peptides from the
bodies and subsequently the development of clinicallyprimary sequences of antigen molecules [12—14]. Investi-
manifested latex allergy [1]. The responsible allergens argations of our group concerning the relationship between
latex proteins found in raw latex and in various latex-madeHLA class Il alleles and the IgE-specific immune response
products. Latex proteins with allergenic potential includedemonstrated only an elevated phenotype frequency of
hevein [2], hevein preprotein (prohevein) [3], hevamine [4|HLA-DRB1*0701 (DR7) in spina bifida patients with
and the rubber elongation factor REF [5]. According to theHev b 1-specific IgE antibodies (40%) in comparison with
allergen nomenclature designated as Hev b1, REF is annexposed controls (17%) [15]. In Hev b 1-positive health
enzyme thought to be important in the biosynthesis ofcare workers, the phenotype frequencies of DR1 and DR4
rubber. Furthermore it has been shown to be one of thavere slightly elevated in comparison with unexposed con-
important latex allergens. Hev b 1 induced the production otrols (DR1: 28% vs. 17%; DR4: 41% vs 24%) [16].
specific IgE-antibodies in latex type | hypersensitivity [5,6] As a part of our efforts to study the possible pathome-
in spina bifida patients and health care workers. Based oohanisms of latex type | allergy, we investigated the T-cell
the knowledge that allergen-specific IgE production is undereactive regions on Hev b 1 and compared the experimental
the strict control of allergen-specific CDA cells through  data of the peptide-induced proliferation with T-cell epitope
the orchestration of regulatory cytokine production [7], weprediction based on different algorithms and determined
studied the T-cell mediated immune response to latedHLA-DR4Dw4-peptide binding motifs. Based on the
allergens, especially Hev b1. In a previous study [8], weprimary sequence of Hev b1 (137 aa residues), nine over-
demonstrated that latex sap and latex glove extract as wekhpping peptides with 19 aa length representing the com-
as Hev b1 induced lymphocyte proliferation responses irplete aa-sequence were used for the determination of T-cell
latex-sensitized patients and in a subgroup of latex-exposemactive regions.
subjects. Induction of CD4 T cell response required
molecular interactions involving the T-cell receptor
(TCR), a class Il major histocompatibility complex
(MHC) molecule and the peptide composed of 13-25_. .
. . . . o . . Subjects
amino acid residues with critical binding motifs. In contrast
to MHC class | peptides, class II-binding peptides exhibitedThree groups of subjects were investigated: Group 1 (Table
a significantly broader heterogeneity [9]. Accumulation of 1) consisted of 14 latex-sensitized hospital employees

Materials and methods
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(Pal-Pal4), especially health care workers and physicianpreviously described [6]. Peptides were analysed for their
aged between 20 and 50 years (eight women and six menpurity by reversed-phase HPLC (C18 colummn 260 mm)

All of them were diagnosed as having latex-related allergicand identified by lonSpray mass spectroscopy on an API 11|
symptoms like urticaria, rhinitis, conjunctivitis and/or asthma.triple-quadruple mass spectrometer with an lonSpray inter-
None of the patients was on immunotherapy and/or corticoface (Sciex, Toronto, Canada). When necessary, the pep-
steroid therapy. All 14 subjects had positive latex skin-pricktides were purified by reversed-phase HPLC on a silica bead
test results and latex-related specific IgE antibodieg18 column: 20« 250 mm) to ensure that their purity was
(= 0.35kU/L; measured by CAP-system). In addition, eightover 75% as determined by analytical RP-HPLC. Prepara-
subjects (57%) also had positive specific IgE valuegion and purity of Hev b1 were described in detail in a
(=0.35kU/L) when tested with the isolated latex allergenprevious publication [8].

Hev b1 by EAST (Table 1). Eight of the 14 latex-sensitized

patients (Pal, Pa5, Pa7, Pa9, Pall, Pal2, Pal3, Pal4) werediction of T-cell epitopes and HLA-DR binding motifs

regarded as atopics due to their case history and positiVJIehe computer program EPIPLOT designed by Menndez-
skin-prick test reaction to at least two common allergens. In, .

. Arjas & Rodrgguez [17] was used for T-cell epitope
sera of seven patients (Pal, Pa2, Pa4, Pa5, Pad, Palo, Pal%?diction based on different algorithms. Potential HLA-

IgE antibodies to hevein, another important latex aIIergenpr

were detectable. Moreover, in four of these sera (Pal, PaJZ-) R4Dw4 restricted T-cell epitopes were predicted accord-

o i1ig to published DR4w4-binding motifs (reviewed in [18]),
Pa9, Pal0) no Hev b 1-specific IgE was measurable. Totaﬁ1 )

serum IgE) levels of patFi)ents ragnged from 25 to above -9 the computer program PROTSHELL [19] (the pro-
2000 KUJL gram PROTSHELL is available from Professor Dr Claude

Group 2 consisted of four healthy subjects (E1-E4) age(i/luller; Laboratoire National de SantBoite Postale 1102,

between 28 and 42years (four women). They were occupa- 1011 Luxembourg).
tionally exposed to latex (especially surgical gloves), due to . . . .
their professions as health care workers and technicians ﬁllergen- and peptide-specific lymphocyte proliferation
research laboratories. They had no latex-related respiratory &or peptide-driven proliferation, PBMCs were separated by
cutaneous symptoms. Latex-specific IgE CAP results as well @sicoll-Hypaque gradient centrifugation and adjusted to
Hev b 1-specific IgE EAST results were negatived(35kU/  1x10°/mL in RPMI-1640 (Gibco, Eggenstein, Germany)
L). Total serum IgE levels ranged from 21 to 368 kU/L. conditioned medium supplemented with glutamine, penicil-
Group 3 was composed of four healthy subjects not occulin/streptomycin and 10% heat-inactivated pooled human
pationally exposed to latex (C1-C4), aged between 41 andB-sera (Bavarian Red Cross, Munich, Germany). The
61 years (three men and one woman). They had no symptonesiltures of PBMCs were set up in six replicates in 96-well
of hypersensitivity and negative latex-CAP results. Totalround-bottom trays in a 2Qd_ volume generally at a con-

serum IgE levels varied from below 12—-442 kUJ/L. centration of 5 10° cells/mL. The allergen Hev b 1 or the
Hev b 1-peptide was added to the wells at the beginning of the
Detection of total and latex-specific IgE antibodies cultures that were performed in a humidified atmosphere at

§7°C containing 5% C@for 5days. The optimal antigen

All sera of the subjects were tested for their concentration toncentrations were determined by dose-related proliferation
specific IgE to latex allergens by the CAP system (Pharma- y P

cia, Uppsala, Sweden). The results were expressed as kUﬁ_xpenments, and the final protein concentrations wenegl0

according to the standard curve by Pharmacia. Specific IgIEnL fpr Hev b 1 (according to [8]) a_nd 7ig/mL for Hevb 1- .
eptides (data not shown). Negative controls of cells alone in

values to Hev b 1 were measured using an enzyme—linkeBrl . . .
: “the presence of medium (RPMI-1640 medium) and positive
allergosorbent test (EAST) with Hev b1 coupled to CNBr controls of cells incubated with phytohemagglutinin (PHA,;

activated paper disks inour laboratory. . 7.5pg/mL) were included in each assay. For the final 12 h,

Total IgE concentration in sera of the 22 subjects was, 3 .-

) : ... 37kBq of “[H]-labelled thymidine-methyl were added to
determined by a Phadebas IgE PRIST (Pharmacia) with a . ; o
. . . €ach well, and incorporated radioactivity was assessed by
polyclonal rabbit anti-lgE antibody. S L
liquid scintillation spectrometry.

Because background proliferation (proliferation only in the
presence of RPMI) varied significantly among individuals,
Nine overlapping peptides covering the whole Hev b lresponses to the complete allergen Hev b 1 were expressed as
sequence (eight 19-mer and one 17-mer and designated stimulation index (Sl) calculated as the ratio of the mean cpm
1-19, 16-34, 31-49, 46-64, 6179, 76—94, 91-109, 106{counts per minute) obtained in the six similar cultures with
124, 121-137) were synthesized stepwise on an Appliedllergens and that one obtained in the allergen-free culture
Biosystem 432 A peptide synthesizer using Fmoc strategy a@RPMI-control). We tentatively set cut-off lines determining

Peptides
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342 M. Raulf-Heimsoth et al.

Table 2. HLA-D-specificities and DR4-subtypes sensitized patients (group 1), from four non-sensitized but
latex-exposed subjects (group 2) and from four non-sensi-
tized subjects without occupational exposure to latex (group

Patient HLA-D-specificities DR4-subtypes 3) were stimulated with the purified latex-allergen Hev b 1
Pal DR4, DR6, DR52a, DR53, DQ6, DQ8  DRB1*0401 (Fig. 1). Nine of the 14 _Iatex_-sensitized patients (64%)
Pa2 DR4, DR6, DR52¢, DR53, DQ6, DQ8  DRB1*0404 showed pronounced proliferation responses=3l5; as

Pa3 n.d. described in a previous publication [8]), only four of these

Pa4 DR4, DR6, DR52b, DR53, DQ6, DQ8 DRB1*0401 patients had Hev b 1-specific IgE antibodies in sera (Table
Pa5 DR4, DR6, DR52b, DR53, DQ6, DQ8 DRB1*0405 1). In addition, PBMCs of two out of four latex-exposed

Pa6 DR11, DR52b, DQ7 - subjects (E1- E4; group 2) proliferated in the presence of
Pa7 DR4, DR6, DR52a, DR53, DQ6, DQ8 DRB1*0401 Hev b 1. Lymphocytes of healthy subjects without occupa-
Pad DR1, DR7, DR53, DQ2, DQ5 - tional latex exposure (C1-C4; group 3) did not show pro-
Pag DR3, DR4, DR52a, DR53, DQ2, DQ8  DRBI1*0401 |itaration responses induced by Hev b 1.

igﬂ Bgé' ngéaDngégt?%gg%m DRBleA'lS To evaluate the specificity of lymphocyte activation we

Pal2 DR4, DR53, DQ7, DOS DRB1*0401 determined the expression of CD25 (IL-2 receptor) and

Pal3 DR3, DRS, DR52a, DQ2 B HLA-DR both on T cells meagured by flow cy_tometry.
Pald DR1, DR15, DR51a, DQ5, DQ6 _ Incubation of PBMCs of four patients for 5days with Hev b
1 (10ug/mL) increased the expression of CD25 compared
with PBMCs incubated only in the presence of RPMI (Hev b
N ) _ 1: 6.84= 0.33%; RPMI: 3.25- 0.18%;n=4, mean=* sem,
positive and negative responses a:3.5 for Hev b 1-driven  p - ,01). In addition, the expression of HLA-DR on CD3-
responses [8]. Results of the Hev b 1 peptide-inducegyositive lymphocytes was elevated, too (Hev b 1: 8.0
responses were presented as mean of the six replicates dn7506: RPMI: 12.04 0.67%:;n= 4; mean* sem; P<0.05).

absolute counts per minute (mearsem, n= 6). We compared these results with data obtained with Hev b 1-
_ stimulated PBMCs of two non-latex exposed normal donors.
HLA-class Il typing PBMCs of these control subjects did not show increased

In 13 of the latex-sensitized patients (group 1), HLA-class [I-CD25 as well as HLA-DR expression after stimulation with
typing was performed (Table 2). Genomic DNA was extracted eV b 1 (data not shown).

from frozen white blood cells using the QlAamp blood kit

(Qiagen; Germany_) or the DNA Easy-Prep kit (Life_coc_ies,,_ymphocyte proliferation to Hev b 1 peptides

Belgium). DNA typing was performed by PCR amplification

and the use of sequence-specific oligonucleotide probegBMCs from 14 sensitized patients (group 1) and eight from
(SSOPs) end-labelled with DIG-11-ddUTP according to thethe control groups (four of group 2 and four of group 3) were
methods previously described [20, 21]. These methods enablecubated with the nine overlapping peptides covering the
the identification of the broad DRB and DQB alleles equiva-complete sequence of the Hev b1 molecule. Lymphocytes
lent to the serological specification and in some cases a furth&f healthy subjects without occupational latex exposure
subdivision. DR4 subtyping was carried out with the Dynal(group 3) did not show any significant proliferation response
DRB1*04 PCR-SSP subtyping kit allowing the determinationt© the individual peptide (no significant differences between

of alleles DRB1*0401-DRB1*0423. medium values and culturing in the presence of peptides).
Positive proliferation response induced by one peptide or
Statistics several ones (significant difference between the mean of the

cpm-values of the medium control and cultures in the
presence of peptides) was detected in 10 of the latex-
sensitized patients and in two of the latex-exposed non-
Fensitized subjects (E2, E4) (Fig. 2). With the exception of
one patient (Pa7), all of the PBMCs with positive prolifera-

tion to the peptides were also stimulated with Hev b 1. The
results (Fig. 2A+ B) demonstrate each patient to have an

individual peptide reactivity pattern.

To prove the peptide-specific T-cell responses we incu-
bated PBMCs of two patients (Pa4 and Pa6) and a control
subject (C3) with the peptides 1-19 and 91-109 and RPMI
Peripheral blood mononuclear cells (PBMCs) from 14for 5days and measured the expression of CD25 by flow

Quantitative data were expressed as the mean vatues
standard error of measgwv). Wherever relevant, significant
differences  between peptide-induced proliferation
responses and the medium control for each individua
were calculated with the unpaired Studerttt®est, andp-
values of<0.05 were considered significant.

Results

Lymphocyte proliferation response to Hev b 1

© 1998 Blackwell Science LtdClinical and Experimental Allergy28, 339—-348
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Fig. 1. PBMC proliferation responses induced by Hev b 1. Stimulation index values (SI) of each subject are presented. Each value is
expressed as the mean of at least six parallel determinations. The cut-off line for positive responses induced by the whole molecule Hev b 1
was Sl=2.5. Asterisks indicate positive specific IgE values to Hev b 1. Group 1: latex-sensitized patients; group 2: occupationally latex-
exposed but nonsensitized subjects; group 3: healthy control individuals without occupational latex exposure.

cytometry. In both patients only the PBMCs incubated withmore of Hev b1 peptide, data of HLA-specificities are
the peptide 91-109 showed an increased expression of CD2vailable (Table 2). Six of them expressed particular
on CD3-positive lymphocytes compared with the peptide 1-HLA-DR4 (Pal, Pa2, Pa4, Pa5, Pa7, Pa9); with the excep-
19 or RPMI (Pa4: 5.8% vs 3.7% or 3.9%,respectively; Pa6tion of one patient (Pal; PBMCs responded only in the
6.23% vs 4.5% or 4.7%, respectively). T cells of the controlpresence of peptide 46—64), PBMCs of these patients
subject did not show any increased CD25 expression aftaesponded to more than four peptides, predominately in
incubation with the peptides. According to the flow cyto- the region of 61-109.
metric results we have an additional hint that the proliferation
responses measured are allergen- or peptide-specific.
Summarizing the individual results and calculating the
percentage of the reacting patients=(12), the whole
protein was found to be immunogenic (Fig. 3). But theFor T-cell epitope predictions, the computer program EPI-
intensity of lymphocyte responses induced by the peptidePLOT [17] was used.
varied. The majority of patients’ lymphocytes (more than Five amino acid sequences (38—56, 45-63, 56—74, 82—
66%) responded to the peptides 31-49 and 91-109. 1400, 104—122) were predicted as T-cell epitope inthe Hevb 1
contrast, the peptide 1-19 induced only in the PBMCs ofmolecule using the peptide selection of Stille’s algorithm
three patients (25%) a positive proliferation response. [22] which was based upon the calculation of strip-of-helix
From nine of these subjects (9/12) responding to one ohydrophobicity (Fig. 3). These predicted epitopes included

Comparison of experimental data with T-cell epitope
predictions and MHC Il peptide binding motifs of Hev b 1

© 1998 Blackwell Science LtdClinical and Experimental Allergy28, 339—-348
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T-cell epitopes of Hev b 1 (experimental data) and predictions

31 49

66% 137
16 34

50%
50%

25%

AEDEDNQQGQGEGLKYLGFVQDAATYAVTTFSNVYLFAKDKSGPLQPGVDIIEGPVKNVAVPLYNRFSYIPNGALKFVDSTVVASVTIIDRSLPPIVKDASIQVVSAIRAAPEAARSLASSLPGQTKILAKVFYGEN
1 25 50 75 100 137

complete amino acid sequence of Hev b 1

% of reacting patients  [o-30% M a1-400 = 41-s0% [ |ste0% [ BEZ -71-100%

predictions according to: Stille et al. 1987

Fig. 3. T-cell epitope of Hev b1 — summary of the experimental data and the predicted T-cell epitopes. The percentage of patients
(100%= 12 subjects) reacting to one or more peptide was calculated. The different intensity of response is indicated by the bars with
different patterns. T-cell epitopes of Hev b 1 were predicted according to the algorithms of&ill§22].

regions in the Hev b 1 molecules with pronounced cellularthe reacting individuals, whereas the latter four binding
proliferation response (more than 50%) 31-49, 61-79 andhotifs were predicted in peptides which were able to induce
91-109. proliferation in 50% of the reacting donors.

According to the approach of Hammer, Sinigaglia and
colleagues [23,24] (summarized by Rammense%isCussion
[18,25,26]), potential HLA-DR4Dw4 restricted T-cell epi-
topes were predicted to published DR4Dw4-binding motifsin addition to our previous study [8], we demonstrated that
using the computer program PROTSHELL [19]. Using aHev b1, the 14kDa protein (REF), induced lymphocyte
stringent level of amino acid composition for the anchorproliferation responses in 64% (9/14) of latex-sensitized
positions P1, P4, P6 and P9 (Table 3), only one HLA-patients and in two of four occupationally latex-exposed
DR4Dw4 (HLA-DRB1*0401) binding motif was found in subjects. In most of these cases, the cellular response of the
the region 102—-110. Calculating with less stringent criteriapatients to Hev b1 was independent of the presence of
(e.g. P2 is variable), HLA-DR4Dw4 binding motifs were specific Hev b1 IgE antibodies. Stimulation of PBMCs of
also found in the regions 19-27, 77-85, 37—-45 and 51—60atex-sensitized patients and non-latex-allergic subjects with
The best HLA-DR4Dw4 binding motive (102—-110) was the overlapping peptides induced a significant proliferation
part of a peptide sequence inducing proliferation in 66% ofresponse in 10 out of 14 latex-sensitized patients and in two

Fig. 2. PBMC proliferation responses induced by nine peptides covering the complete sequence of Hev b 1. The individual proliferation
responses of 10 latex-sensitized patients (group 1) and two latex-exposed non-sensitized subjects are shown (for group definitions, see
Fig. 1). White bars: proliferation responses of group 1 patients; grey bars: proliferation responses of two subjects of group 2 (E2, E4). The
mean cpm-values of six replicate wells and SEM are expressed. Asterisks indicate significant differences between the mean maximal counts
of wells that contained the peptides and the wells with RPMI for each individuak(®.05; ** P<0.01; ***P <0.005).

© 1998 Blackwell Science LtdClinical and Experimental Allergy28, 339—-348
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Table 3. HLA-DR4Dw4 (DRB1*0401) motifs and T-cell epitopes of Hev bl

Relative Positioh (P1 xx P4 x P6 xx P9)

P1 P2 P3 P4

1) stringent conditions FYWILV MAVLQ (no R, K) TSVAG AGSTQN (polar, alipathic)
T-cell epitopeé: Hev b 1 (102-110): IQVVSAIRA
2) less stringent conditions FYWILY variable TSVAG GASTNQA (MVLIHPKPY)
T-cell epitopes: Hev b 1 (19-27) FVQDAATYA

Hev b 1 (77-85): FVDSTVVAS

Hev b 1 (37-45): FAKDK SKPL

Hev b 1 (51-59): IIEGPVKNV

1 Anchor positions (P1, P4, P6 and P9) and main residues (marked in bold type) in HLA-DR4Dw4 (DRB1*0401) ligands are
shown (according to Rammensee [18,25] and Handtmann [19]). The first anchor is set as relative position 1.
2Epitopes are aligned to the respective motifs. Aligned anchor residues are in bold type.

out of the four latex-exposed non-sensitized subjects. Peptides the allergen as atopic patients. Differences in the cytokine
were classified as being stimulatory if the mean of the cpmyprofile (IL-4 vs IFNy) could be observed. The possibility
values in the presence of the peptide was significantithat multiple T-cell reactive regions may be present in
different from the mean of the cpm-values in the medium-allergenic proteins like Hev b 1 is also suggested for other
control. The cpm-values obtained by peptide induced prolif-allergens, e.g. Der p 1 [29,30], Chit 1.01 [31], Bet v 1 [32]
eration were low compared of those of the whole allergerand phospholipase [33]. Furthermore, we observed that the
molecule Hev b 1 or of other T cell epitope studies usingintensity of lymphocyte responses induced by the different
PBMCs and, e.g. overlapping fragments of Der p 1 [27].peptides varied, but the majority of individuals examined
However, in more than 65% of our positive peptide prolifera-here (66%) responded to peptides covering the regions 31—
tion tests, the Sl-values were above 2.0. In addition, it has td9 and 91-109. Only minor proliferation response could be
be considered that we used eight 19mer and one 17meletected by incubating PBMCs with the peptide 1-19.
peptides; each of them presented only a small part of the We predicted T-cell epitopes of Hev b1 by the algorithm
137 amino acid sequence covering the whole Hev b Jproposed by Rothbard and Taylor [14], Margatigl. [13] (data
molecule. In contrast, O'Brieretal. [27] used overlapping not shown) and Stilletal [22]. The comparison of predicted
recombinant fragments of Der p | with a length of 39-114Hev b 1 T-cell epitopes with the experimental data showed a
amino acids; it might be possible that these fragments corlack of conformity, especially with the prediction by Rothbard
tained more than one T-cell reactive region leading to much14] and Margalit [13]; these algorithms were not better than
higher proliferation rates. random. In agreement with the findings of Deaeiral [34]

In the 12 subjects with positive peptide proliferation, the that the strip-of-hydrophobic helix algorithm of Stié¢al [22]
responses were induced by one or more peptides. We couldas the only significant predictor against human data set, we
show that the peptide reactivity patterns are different fromfound predicted Hev b 1-T-cell epitopes in Hev b1 using
donor to donor, but all nine peptides were stimulatory in atStille’s algorithm [22] which were part of the peptides inducing
least one of the individuals. This indicates that multiple T-proliferation response in the majority of tested individuals. Our
cell epitopes located in each region of the entire Hev b Icomparison of prediction and experimental data for Hev b1
molecule are capable of stimulating T cells from both supports the statement of Deaeiral. [34] that the algorithm of
allergic and non-allergic individuals. We provided evidenceStille etal. [22] was better than random.
that PBMCs of healthy but latex-exposed individuals Advances in the field of antigen presentation led to a
responding to Hev b 1 recognized the same T-cell reactivgieneral consensus that epitope predictions ought to be based
regions as latex-sensitized patients. Comparable resultn a molecular understanding of the events that determine
were described by Ebnetal [28] for the Bet v 1 (major antigen presentation, e.g. antigen processing and MHC-
birch pollen allergen). This study was done with allergen-binding [35]. This knowledge could be useful for a precise
specific T-cell lines and T-cell clones demonstrating thatprediction of T-cell epitopes. Both pool sequencing and
nonallergic individuals recognize the same T-cell epitopeghe screening of phage libraries have been used for the
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