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Identification and characterization of linear
B-cell epitopes of -globulin, a major allergen

of sesame seeds

Neomi Wolff, PhD,? Shmuel Yannai, DSc,® Nathan Karin, PhD,® Yael Levy, MD,°
Ram Reifen, MD,® llan Dalal, MD,*f and Uri Cogan, PhD? Haifa, Rehovot, Petah-Tikva,

Holon, and Tel Aviv, Israel

Background: The increased consumption of foods containing
sesame seeds is paralleled by an increase in reported sesame-
induced allergic reactions.

Objective: This study aimed at identifying and characterizing
the linear B-cell epitopes of the 14-kd (-globulin, the major
allergen of sesame seed.

Methods: A peptide containing 71 amino acids (peptide B) was
previously identified by us as the IgE-binding region on
B-globulin. To determine the amino acid sequence of the
IgE-binding sites on peptide B, we synthesized overlapping
peptides 20 and 10 amino acid residues long that span the
entire length of peptide B, which were offset from each other
by 10 and 2 amino acid residues, respectively. Sera from 20
subjects given diagnoses of allergy to sesame 3-globulin
served to identify the epitopes by using the dot-blot test.
Results: At least 9 different IgE-recognition sites were
identified on peptide B. Three of them, numbers 2, 3, and 13
(corresponding to amino acids 46-55, 48-57, and 76-86,
respectively, in the 3-globulin sequence), appeared to be
immunodominant IgE-binding epitopes. Also, these peptides
were best recognized in terms of intensity of response. There
was no obvious sequence motif shared by the 9 different
IgE-binding epitopes of (3-globulin. However, approximately
60% of the amino acids represented in the epitopes are
hydrophobic residues.

Conclusion: Identification of the IgE-binding epitopes might
provide a better understanding of the functional role the
allergens play in the disease and might have implications for
immunodiagnosis and probably immunotherapy. (J Allergy
Clin Immunol 2004;114:1151-8.)
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It is estimated that up to 5% of children and 2% of adults
have allergic reactions to foods.! Products derived from
sesame (Sesamum indicum) have been recommended for
young children in societies of the Mediterranean region
because of their high nutritional value, with sesame
proteins being rich in methionine.” During recent decades,
their use has spread to North America and Europe. The
increasing consumption of foods containing sesame seeds
and sesame oil is paralleled by an increase in reported
sesame-induced allergic reactions,‘%'5 often characterized
by anaphylactic shock.® Thus in a survey conducted in
Israel on 9070 young children up to 2 years old, sesame
was found to be the third most prevalent allergen after egg
and cow’s milk and about 3 to 4 times more frequently
encountered than peanut.” This reality called for additional
studies aimed at the characterization and identification of
the specific sesame allergens. Recent studies have iden-
tified several allergens in sesame seeds as belonging to the
family of seed storage proteins.("8 IgE-mediated reactions
are believed to be responsible for most food-induced
allergic reactions of the immediate hypersensitivity type
(type 1). IgE production involves activation of effector
cells, mainly mast cells and basophils, leading to an
inflammatory response and specific clinical manifesta-
tions.’ Currently, the only effective treatment for this is
avoidance of the food in question. Total avoidance is
difficult because sesame is used in many foods, and
accidental consumption is almost unavoidable.>®

The identification of discrete sites in antigens that are
recognized by particular antibodies or T-cell receptors is
important for the characterization of allergens. Epitopes
might be composed of sequential residues along the
polypeptide chain (linear or continuous epitopes) or
nonsequential residues from segments of the chain
brought together by folded conformation of the protein
(conformational or discontinuous epitopes)."'® Determi-
nation of allergen-specific and IgE-binding epitopes
is important for better understanding of the complex al-
lergic reaction. Epitopes of several food allergens have
already been studied.' 113 However, not until recently has
it been possible to systematically identify linear epitopes
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TABLE I. Clinical and biologic characteristics of sesame
hypersensitivity in the 20 patients included in this study

UniCAP

Patient Age sesame
no. (y) Symptoms SPT IgE(kUA/L)

1* 1 Urticaria + 2.09

2% 29 Vomiting, near syncope + 9.13

3* 6 Angioedema, urticaria + 3.86

4% 1.5 Diarrhea, vomiting + >100

5 3.5 Urticaria, AD exacerbation + 74.60

6 20 Urticaria, angioedema + 12.70

7 8.6  Urticaria, AD exacerbation + 92

8 1 Urticaria, angioedema + 10

9 2 Anaphylaxis + 6.00
10 6 Gastrointestinal symptoms + 32
11 9 AD exacerbation, rhinitis + 56
12 10 Rhinitis, bronchospasm + 19
13 32 Anaphylaxis + 4.25
14%* 4 AD exacerbation, rhinitis, + 24.70
15 2 Asthma, anaphylaxis + 21.10
16 1.2 Urticaria + 3.77
17 12 AD, urticaria + 92.80
18 18 Rhinitis, bronchospasm + 1.45
19 7 Anaphylaxis + >100
20 1.2 Urticaria, AD exacerbation + 31.30

SPT, Skin prick test; AD, atopic dermatitis.
*Skin prick tests were performed by using both a commercial preparation
and a fresh extract of sesame seed proteins prepared in the laboratory. In all
other cases (not marked with an asterisk), skin prick tests were performed
with a commercial extract of sesame seeds.

of food allergens by using new methods for synthesizing
and testing large numbers of synthetic peptides.m’12

On the other hand, it is still difficult to characterize
conformational epitopes, and the experimental efforts
involved can be substantial.'* Sesame seeds were shown
to contain 2 major storage proteins: 11S globulin
(a-globulin) and 2S albumin (3-globulin), which serve
as a source of amino acids during germination.15 The 2S
albumin precursor (3-globulin; accession no. AF091841)
was identified in our earlier study8 as the major sesame
allergen, whereas the 11S globulin (a-globulin) was
identified as a minor allergen. However, no identification
and characterization of the IgE-binding sites of these
allergens has been reported to date. In the present study we
endeavored to map and characterize the main IgE epitopes
of 3-globulin.

METHODS
Subjects

The study was approved by the Committee on Ethics in Clinical
Experiments on Humans of the E. Wolfson Medical Center, Holon,
Israel. Twenty subjects were included, all of whom showed un-
equivocal clinical symptoms of immediate allergic reactions after the
ingestion of sesame-containing foods within 2 hours after exposure to
sesame (Table I). Clinical manifestations observed in the allergic
patients included cutaneous and respiratory symptoms, as well as
anaphylaxis (Table I). The subjects were tested by using the skin prick
test with either a commercial sesame seed protein extract (Meridian
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Biomedical, Inc, and Pharmacia or Bencard, Missisauga, Ontario,
Canada) or both the commercial extract and a fresh extract of sesame
seeds to verify previous sensitization to sesame.” Ten healthy subjects
with no history of allergic reactions were selected as negative control
subjects. In addition, a second control group consisting of 6 atopic
patients with milk allergy, peanut allergy, or both but without
sensitization to sesame were included. Sera from all subjects were
collected and stored at —70°C until used. The serum samples of the 20
subjects recognized the B-globulin, which was previously identified
as the major sesame zlllergen.8

Detection of specific IgE

Detection of IgE specific to sesame seed protein extract was
performed with the Pharmacia CAP System by using a fluoroimmu-
nologic method (fluorescence enzyme immunoassay) described by
Leimgruber et al'® with a commercial batch of sesame seed extract
(Pharmacia); the units of UniCAP-specific IgE used were in kilounits
of allergen per liter.

Proteolysis of B-globulin with Lys C

The B-globulin, after purification by means of fast-performance
liquid chromatography and reverse-phase HPLC,® was S-carboxa-
midomethylated with iodoacetamide and subsequently digested by
the enzyme Lys C. The resulting 3 peptides were separated on
a reverse-phase C18 HPLC column.® One third of each of the 3
separated peptides was transferred to an electrospray-ionization mass
spectrometer for peptide mapping and identification, and the
remaining two thirds were subjected to a dot-blot test by using the
serum samples that had previously yielded positive results with the
respective (3-globulin.

Peptide synthesis

A peptide containing 71 amino acid residues (peptide B) was
previously identified by us as the IgE-binding region in B-globulin,
the major sesame seed allergen. To determine the amino acid
sequence of the IgE-binding sites on peptide B, we synthesized
overlapping peptides 20 and 10 amino acid residues long that span the
entire length of peptide B and that were offset from each other by 10
and 2 amino acid residues, respectively. All peptides were synthe-
sized with an ABIMED AMS-422 multiple peptide synthesizer by
using solid-phase methodology,'® according to the protocol recom-
mended by the manufacturer (Abimed, Germany), except for one
modification, as follows. After removal from the support phase, each
peptide was biotinylated with 1-hydroxybenzotriazole. The esterifi-
cation between the C-terminal a-COOH of the peptide and the
hydroxyl group of the biotin (1-hydroxybenzotriazole) was done in
the presence of dicyclohexylcarbodiimide. Product peptides were
precipitated with cold tertbutyl ether (Fluka), collected by means of
centrifugation (4°C at 2000 rpm), dissolved in water, and lyophilized.

Peptide analysis

Peptide separations were performed by using a Sepctra-Physics
SP8800/8810 HPLC system with a CI18 reverse-phase column.
Detection at 220 nm was achieved by using an Applied Biosystems
757 variable wavelength absorbance detector. Purification was
attained with a binary gradient formed from 0.1% trifluoroacetic
acid in H,O (solution A) and 0.1% trifluoroacetic acid in acetonitrile/
H,0 75:25 (solution B). Amino acid composition was performed
with a Dionex amino acid analyzer after acid hydrolysis.

IgE-binding assay
The dot-blot test of the different peptides and the serum

samples was performed in Minifold II Slot Blot System (Schleicher
and Schuell) that contained 72 lanes. A nitrocellulose membrane,
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TABLE Il. Amino acid sequence of the 6 overlapping and synthesized peptides (length, 20 amino acid residues; offset,
10 amino acids) covering the entire length of peptide B of B-globulin in sesame selected for the identification of the

IgE-binding sites

No. of serum
samples that

Position of each
peptide within

Peptide Amino acid sequences B-globulin amino elicited a
no. in the peptide acid sequence positive response
A TVVTTSVAEEGEEENQRGCE 24-43 5
B GEEENQRGCEWESRQCQMRH 34-53 6
C* WESRQCQMRHCMQWMRSMRG 44-63 16
D CMQWMRSMRGQYEESFLRSA 54-73 0
E* QYEESFLRSAEANQGQFEHFREC 64-86 18
F* EANQGQFEHFRECCNELRDVK 74-94 10
*The major IgE-binding peptides of the 6 synthesized peptides
after incubation in PBS, was installed in the system between 2 Patient No. Patient No.
Wattmann discs immersed in PBS. Aqueous solution of streptavidin
B | 1 [EEEE u

(Streptomyces avidinii, Sigma; 1 pg/uL) was loaded in each lane
(5 pL/lane). The quantity and the concentration of streptavidin were I I l 2 'I l ! 12
calculated (according to information given by the manufacturer), | i i 3 | | | 13
showing that the reactivity of streptavidin was 14 U/mg protein and l l ' % ‘ I T
1 unit of streptavidin bound to 1 wg of biotin. Afterward, the :
synthesized peptides were loaded in the different lanes (10 wL/lane). l 5 | | i 15
After 15 minutes’ incubation, the lanes were washed with PBS, ! l ' 6 | l | l %
and the system was uninstalled. All other sequential steps, including [

. . ed. All other seque ; e 7 11
blocking potential nonspecific binding sites in the nitrocellulose -
membrane, were described previously.® Determination of the in- i ' 8 I l 18
tensity of IgE binding of a specific serum sample to a specific peptide ] 9 | | 19
was carried out by means of densitometry (Vilber Lourmat, France) I l 10 ' | | 20

.

with the Bio-Profil Bio 1 d software.

Statistical analysis

Intensities of peptide-IgE binding were compared by using the
Student ¢ test (2-tailed independent samples). A P value of .05 was
considered significant.

Peptide alignment

Homology analysis of the amino acid sequence of B-globulin
(sesame seed 2S albumin precursor) epitopes with epitopes of
known allergens was done by using alignment software available at
http://www.ncbi.nlm.nih.gov/blastp and http://prodes.toulouse.inra.
fr/multalin/cgi-bin/multalin.pl

RESULTS

Subjects

All 20 subjects studied exhibited positive skin prick test
responses with commercial sesame seed extracts and
demonstrated positive results when assayed for sesame-
specific IgE with the ImmunoCAP test (Table I). The
subjects participating in the negative control group have
never exhibited allergic symptoms nor did their close
family members. However, their sera were tested for total
IgE and found to be at the normal level for nonallergic
subjects to verify that they did not have allergy of any
kind. In addition, this negative control group showed
negative responses to sesame-specific IgE in the CAP
System assay, as well as in the Western blot test.'”!® The
second control group (with allergy to milk, peanuts, or

PeptideNo. f ¢ d ¢ b a f edc b a

FIG 1. Dot-blot profile of IgE binding of serum samples from 20
patients with documented sesame hypersensitivity and positive
reaction with B-globulin to the 6 synthesized peptides.

both) also exhibited negative responses to sesame-specific
IgE but were found to possess high total IgE levels (>100
IU/mL).

Proteolysis of B-globulin with Lys C

Of the 3 peptides obtained by means of Lys C digestion
of 3-globulin, only peptide B, the center peptide, reacted
positively in the dot-blot test with the serum samples that
showed positive results in the Western blot with intact
[-globulin. Peptide B, which evidently contains epitopes,
corresponds to residues 24 to 94 in the whole (3-globulin
chain (2S albumin precursor). The sequence of this pro-
tein, the cleavage sites created by Lys C digestion, and
the 3 peptides were presented in our earlier report.®

Peptide synthesis and their allergenic
reactivity

To determine the amino acid sequence of the IgE-
binding sites, we synthesized 6 overlapping peptides that
span the entire peptide B, namely the IgE-binding region
of B-globulin.® All synthesized peptides were initially
examined by means of reverse-phase HPLC and found to
be 97% = 1.5% pure. Each peptide was 20 amino acids
long (except peptides E and F, which consisted of 23 and
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FIG 2. The relative intensity binding (percentage) of specific peptide to specific serum samples. The total IgE
binding to each peptide (i) with each serum sample (j) was determined as 100% (Zfi1 2231). The numbers
along the bar sections denote the patients’ numbers listed in the figure. e

TABLE lll. Amino acid sequences of the 17 overlapping
and synthesized peptides (length, 10 amino acid residues;
offset, 2 amino acids) covering the sequences of peptides
3, 5, and 6 of B-globulin selected for the identification of
the IgE-binding regions

Position of No. of sera

each peptide samples of

within 15 in total

Amino acid B-globulin that elicited

Peptide sequence amino acid a positive

no. of the peptide sequence response

1 WESRQCQMRH 44-53 0
2% SRQCQMRHCM 46-55 14
3% QCQMRHCMQW 48-57 14
4 QMRHCMQWMR 50-59 0
5 RHCMQWMRSM 52-61 0
6* CMQWMRSMRG 54-63 3
7 QYEESFLRSA 64-73 0
8 EESFLRSAEA 66-75 0
9 SFLRSAEANQ 68-77 0
10 LRSAEANQGQ 70-79 0
11 SAEANQGQFE 72-81 0
12* EANQGQFEHF 74-83 3
13%* NQGQFEHFREC 76-86 14
14% GQFEHFRECC 78-87 6
15* FEHFRECCNE 80-89 3
16%* HFRECCNEIR 82-91 6
17* RECCNEIRDVK 84-94 1

*The major IgE-binding peptides of the 17 synthesized peptides.

21 amino acids, respectively) and was offset from the
previous peptide by 10 amino acids (Table II). In this
manner, by using large overlapping fragments, the entire
length of peptide B could be studied for specific IgE-
binding sites.

These peptides were then probed with serum samples
from the 20 patients who exhibited hypersensitivity to
sesame and with serum samples from the 10 negative
control subjects. Serum IgE from the negative control
subjects did not recognize any of the synthesized peptides
(data not shown). In contrast, Fig 1 shows that there are
several IgE-binding regions along the length of peptide B
that were recognized by the sera of patients with sesame
hypersensitivity.

The relative intensity of IgE binding of each serum
sample (j) to each peptide (i), was compared and expressed
as a percentage of the total IgE binding from all serum
samples to all peptides: Z?:] ngl (Fig 2).

Clearly, 3 peptides representing amino acid residues
44-63, 64-86, and 74-94 (Table II) of peptide B exhibited
exceptionally high IgE-binding intensity (P < .05) relative
to the other 3 peptides.

To focus more on the exact amino acid sequence of the
IgE-binding sites, 17 small peptides consisting of 10
amino acids each, which were offset by 2 amino acids and
covering the entire IgE-binding regions (peptides c, e and
f), were synthesized (Table III).

All synthesized peptides were initially examined by
means of reverse-phase HPLC and found to be 96% =*
1.8% pure.
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FIG 3. A dot-blot test profile of IgE binding from serum samples of 15 patients to the 17 synthesized peptides.
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FIG 4. The relative intensity binding (percentage) of specific peptide to specific serum samples. The total IgE
binding to each peptide (i) with each serum sample (j) was determined as 100% 217 215 ) The numbers along
the bar sections denote the patients’ numbers listed in the figure. i=l &=t

The peptide numbers were assigned arbitrarily from 1 to
17, according to their appearance along the entire length of
peptides c, e, and f of peptide B. In this manner it was
possible to identify individual IgE-binding epitopes
within the larger IgE-binding regions of the (3-globulin
molecule by using 15 patients’ serum samples (Fig 3).

There are 9 main IgE-binding sites along the entire
length of peptides c, e, and f of peptide B that were
significantly (P < .05) recognized by the sera of the
patients with sesame hypersensitivity (Table III).

The size of the epitopes seemed to be narrowed down to
6 to 10 amino acids in length. Two epitopes (amino acids
48-57 and amino acids 54-63), which partially overlapped
each other, were found in the region of amino acid residues
44-63. Six epitopes (amino acids 74-83, 76-86, 78-87,
80-89, 82-91, and 84-94), which partially overlapped each
other, were found in the region of amino acid residues
74-94.

To determine which, if any, of the 9 epitopes was
immunodominant, the relative intensity of IgE binding
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@)
Sesame 46- SRQ cQmrHcmqW-57, 76-NQGQfeHf REC 86
Brazilnut 46-QRQOqMIlsHcrmY-57, 71-RRGMerHmSEC 81

®)

Sesame 46-sRQcQmrhCmQW-57, 76-NQGQfEhfREC-86
Castor 53-vQRkDlssCeRY-64 87-QQQEsQqlQQC-97
bean

FIG 5. Alignment of deduced amino acid sequences of B-globulin
(sesame seed 2S albumin precursor) immunodominant epitopes
(2, 3, and 13) with epitopes of Brazil nut Ber e 1 (A) and of Castor
bean Ric ¢ 1 precursor (B). Identical amino acids are in bold,
underlined capital letters. Similar amino acids are in bold capital
letters. Different amino acids are in lower-case letters.

of each serum sample (j) to each peptide (i) was
compared and expressed as the percentage of the total
IgE binding from all serum samples to all peptides:

Y Y (Fig 4.

Fourteen of 15 of the patient serum samples tested
recognized epitopes 2, 3, and 13. The results indicate that
these 3 peptides are, or at least contain, the immunodo-
minant epitopes of the major sesame allergen.

The serum samples of the 2 control groups exhibited no
IgE binding to the 9 different 10-amino-acid-long pep-
tides.

DISCUSSION

Sesame seeds have become one of the common food
allergens for both children and adults.>” Various studies
performed over the last several years elucidated the
identity of several allergens in sesame seeds,’”* but there
are no reports on the characterization of their epitopes.
Because antigen-specific IgE plays a critical role in the
cause of allergic disease, determination of allergen-
specific IgE-binding epitopes is an important first step
toward better understanding of the disease process and
might provide tools for immunotherapy.

Although it is difficult to characterize conformational
epitopes,14 when dealing with linear epitopes, short over-
lapping peptides can be synthesized that can then be
probed with serum samples from patients with docu-
mented food allergy. This has been demonstrated in
the case of Ara h 1'° and Ara h 2 from peanuts,'
B-lactoglobulin from cow’s milk,”® and Pen a 1 from
shrimp.”" The linear epitopes are generally known to be
resistant to heat and proteolysis,** and they tend to retain
their allergenic reactivity, whereas many conformational
epitopes of native food proteins are modified or disrupted
by heat, chemical treatments, or both, thus losing their
IgE-binding potential." Such treatments usually result
in exposure of linear epitopes as well.***> Furthermore,
Cooke and Sampson”® observed a different pattern of
specific IgE reactivity with linear and conformational
epitopes of ovomucoid in children with persistent egg
allergy, as opposed to children who are likely to outgrow it.
They suggested that the development of IgE antibodies to
linear epitopes might be related to the persistence of allergy
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to egg. Also, Vila et al*’ reported that high levels of

detectable IgE to linearized a-casein are related to the
persistence of cow’s milk allergy. Our study focused on
identification of linear IgE-binding epitopes.

In our previous study of Lys C digestion followed by
peptide separation and dot-blot testing of the individual
peptides, we indicated that peptide B, which corresponds
to residues 24-94 in the whole (3-globulin chain, is likely
to contain linear epitopes.

In the present study we have determined at least 9
different IgE-recognition sites on peptide B. The identi-
fication of multiple epitopes on a single allergen is not
anovel finding because there are reports on multiple IgE-
binding epitopes on allergens from many foods that cause
immediate hypersensitivity reactions, as in allergens from
COwW’s milk,zo hasel,28 and soy.zg The observation that
most of these proteins have multiple IgE-binding sites
probably reflects the polyclonal nature of the immune
response. The 3 IgE-binding overlapping decapeptides,
numbers 12, 13, and 14, of B-globulin have common
amino acid residues GQFEHF (amino acids 78-83),
suggesting that this 6-amino-acid sequence represents an
epitope of B-globulin. Similarly, the 3 IgE-binding over-
lapping decapeptides, numbers 14, 15, and 16, have
common amino acid residues HFRECC (amino acids 82-
87), indicating that this 6-amino-acid sequence represents
another epitope of B-globulin. The 2 IgE-binding over-
lapping decapeptides, numbers 2 and 3, have common
amino acid residues QCQMRHCM (amino acids 48-55),
indicating that this 8-amino-acid sequence represents yet
another epitope of 3-globulin. Furthermore, decapeptide 6
(amino acids 54-63), which has no common amino acid
residues with another decapeptide, appears to represent an
additional epitope region of [-globulin. The linear
epitopes are small peptide fragments (10-18 amino acids
long) and contain a minimum of 6 amino acid residues." It
should be pointed out that the 9 different IgE-recognition
sites reacted only with sera of patients with sesame allergy
and not with sera of the 2 control groups, thus excluding
nonspecific IgE binding to these epitopes. Three of the
B-globulin peptides (numbers 2, 3, and 13) appear to be
immunodominant IgE-binding epitopes because the se-
rum samples recognizing these epitopes amounted to more
than 80% of the total sera tested. Also, these peptides are
best recognized in terms of intensity of response.

Recently, Beyer et al’ described several allergens of
sesame seeds. Amino acid sequence alignment shows that
one of these allergens, a 7-kd 2S albumin precursor
(accession no. AF091841), is identical to the large
subunit'® of the major sesame seed allergen previously
reported by us.® The apparent difference in the size of the
allergen between the protein reported by Beyer et al’ (7
kd) and by us® (14 kd) is probably caused by the cleavage
of the 2S albumin precursor by asparaginyl endopeptidase
described by Hara-Hishimura et al?® Two of the 3
immunodominant IgE-binding epitopes observed in the
present study (peptides 2 and 3) are located in the small
subunit of 3-globulin, which was not included in the
allergen (7 kd) reported by Beyer et al.”
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There was no obvious sequence motif shared by the 9
different IgE-binding epitopes of the sesame (-globulin
allergen, yet approximately 60% of the amino acids
represented in the epitopes were hydrophobic residues.
Several reports in the literature indicate that there are no
obvious sequence motifs shared by different IgE-binding
epitopes of allergens, such as [3-lactoglobulin from cow’s
milk’" and Ara h 1'" and Ara h 2 from peanuts.'?
Nonetheless, comparison of the amino acid sequences of
allergenic proteins and their epitopes have not yet yielded
any unique or typical pattern specifically related to
allergenicity.*”* On the other hand, because the aller-
genic potential of an unknown protein can be estimated by
comparing its amino acid sequence with that of known
allergens, such comparisons can be of value in providing
a clue regarding the putative allergenicity of a given
protein. Furthermore, analysis of sequence homology to
known allergens is important because homology might
predict cross-reactivity and also heat stability, acid
stability, or both.*?

The B-globulin 2S albumin precursor, identified as the
major sesame allergen8 and related to the 2S albumin
family, constitutes one of the 2 major storage proteins of
sesame seeds.'” It is well documented that numerous seed
storage proteins are associated with food allergy.34 The 2S
albumins of several plants, including peanut, walnut,
Brazil nut, and soybean, are known food allergens.
Alignment of amino acid sequence of the 9 epitopes of
B-globulin identified in this study to known 2S albumin
epitopes showed a mean homology of approximately
35% (eg, to the 2S albumin precursor from brazil nut,
Ber e 1 [approximately 35%], and to the 2S albumin pre-
cursor from Castor bean, Ric ¢ 1 [approximately 45%];
Fig 53536

Two of the major peanut allergens (Arah 1 and Arah 2)
are seed storage proteins that have sequence homology
with proteins of other plants. This might explain the cross-
reacting antibodies to other legumes found in the sera of
patients who manifest clinical symptoms to only one
member of the legume family.37 On the other hand, many
foods of plant origin belong to closely related botanical
families and have structurally homologous proteins,
especially in their primary amino acid sequences. Yet
they are not all equally allergenic, thus making it difficult
to establish the risk of cross-reactions in patients allergic
to a specific food.

Knowledge of the IgE-binding epitopes might provide
a better understanding of the functional role that the
allergens play in the disease and might have implications
in immunodiagnosis and possibly immunotherapy.
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