1771

e-Methods

Preparation of Peach Crude Extract

Peaches (Prunus persica, cultivar Asama-Hakutou strain) at the
commercial ripening stage were obtained from a local store. Whole
peach fruits (peel and pulp) were homogenized with an extraction
solution (2-mmol/L disodium ethylenediamine tetracetate, 10-
mmol/L sodium N, N-diethyldithiocarbamate, 3-mmol/L sodium
azide, and 2% suspended solid polyvinyl polypyrrolidone at a 1:1
[wt:vol] ratio).! After filtration through gauze, the homogenate was
centrifuged at 10,000g for 15 min at 4°C. To the supernatant, cation
exchange resin (Toyopearl CM 650M; TOSO, Tokyo, Japan) was
added and mixed overnight at 4°C. The resin was collected by
centrifugation, packed, and washed with 20-mmol/L phosphate
buffer at pH 5.0 in a column. The proteins absorbed to the resin
were eluted with 0.5-mol/L sodium chloride in the same buffer as
the crude extract. The protein concentration was quantified with a
DC Protein Assay kit (BioRad, Bradford, United Kingdom). Crude
extract was sterilized by filtration through a 0.22-gm pore diameter
membrane (Millipore, Bedford, Massachusetts) and frozen
at —80°C.

SDS-PAGE and IgE Immunoblot Analysis

Extracted proteins from peach or purified peach proteins were
subjected to sedium dodecy! sulfate—polyacrylamide gel electro-
phoresis (SDS-PAGE) (15% [wt:vol], 10 ug per slot) under nonre-
ducing or reducing conditions using the electrophoresis system
MiniProtean-3 (BioRad, Hercules, California) according to the
method of Laemmii.? For SDS-PAGE under reducing conditions, the
samples were mixed with 0.1M Tris, pH 6.8, containing 4% (wt/vol)
SDS, 20% (wt/vol) glycerol, 10% (wt/vol) 2-mercaptoethanol, and
0.02% (wt/vol) bromophenol blue. The samples were denatured by
heating at 160°C for 5 minutes. To ensure proper protein separation
and visualization, proteins on the gel were stained with Ccomassie
Brilliant Blue R-350 (GE Healthcare, Fairfield, Connecticut).

The proteins separated on the SDS-PAGE gel under nonreducing
conditions were transferred onto an Immobilon-P polyvinylidene
difluoride membrane (Millipore) by semidry blotting methods. The
membrane was incubated in 10mM phosphate-buffered saline
(PBS) (pH 7.5) that contained 0.1% Tween 20 and 5% skim milk for
blocking. For the immunoblotting using patient sera, 1:20 diluted
sera in the same blocking buffer was used as the primary antibody,
and horseradish peroxidase—labeled goat anti-human IgE (KPL,
Washington, DC) was used as a second antibody. Final signal
detection was performed using the ECL Western blotting detection
kit (GE Healthcare), following the manufacturer’s instructions, and
recorded onto X-ray film (Hyperfilm MP; GE Healthcare).

Purification of Peach Peamaclein and LTP

To obtain monoclonal antibodies (mAbs) specific to peach Pea-
maclein or LTP, we established hybridomas essentially as described
previously.® Eight-week-old, female, BALB/c mice (Nippon SLC Co,
Shizuoka, Japan) were immunized by intraperitoneal injection of
50 ug of proteins in crude extract emulsified in Freund c'omplete
adjuvant, 20 pg in Freund incomplete adjuvant, and 10 pg in PBS at
2-week intervals. Hybridomas that produced IgG reactive to crude
extract were cloned twice with the limiting dilution method and
inoculated into pristine-primed mice. Then mAbs were prepared
from the ascitic fluids and purified on Protein G-Sepharose columns
(GE Healthcare). The mAbs specific to peach Peamaclein a-nd L_TP
were selected among them by an immunablotting analysis wnt.h
crude extract under nonreducing conditions. The animal experi-
ments were performed under the guidelines of the Animal Expe.r-
iment Committee of Kyoto Women's University following a bulletin
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(No. 71, 2006) from the Ministry of Education, Culture, Sports,
Science, and Technology in Japan.

Peamaclein or LTP was purified from crude extract using a
HiTrap NHS-activated HP Column coupled with each mAb,
according to the manufacturer's instructions (GE Healthcare). The
purified protein bands related to 9 kDa and 14 kDa on SDS-PAGE
under nonreducing conditions were confirmed to be Peamaclein
and LTP by N-terminal amino acid sequence analysis.

N-Terminal Amino Acid Sequence Analysis

Protein bands in SDS-PAGE under no-reducing conditions
were electroblotted onto a polyvinylidene difluoride membrane
as described above. After staining with Ceomassie Brilliant Blue, the
protein bands corresponding to 9 and 14 kDa were excised and
analyzed on a 476A gas-phase protein sequencer (Applied Biosystems,
Foster City, California), following the manufacturer's recommenda-
tions. The obtained sequences were analyzed by the Phytozome and
BLAST programs to identify the proteins in the databases.

Determination of Specific IgE by Enzyme-Linked
Immunosorbent Assay and ImmunoCAP

Specific IgE antibody to crude extract, purified Peamaclein, or
LTP was detected using enzyme-linked immunosorbent assay as
described with some modifications.® The wells of a microtiter plate
(Nunc A/S, Roskilde, Denmark) were coated with crude extract
(10 pg/mL), purified Peamaclein (2 pg/mL in PBS), or LTP (2 pg/mL
in PBS) at 50 uL per well.

After blocking, the individual sera (1:10 dilution with the solu-
tion containing 0.1% bovine serum albumin, 0.1% Tween 20, 0.15M
sodium chloride, and 10mM Tris-HC! (pH 7.4) were added at 50 uL
per well and incubated for 1 hour at 37°C. Then IgE antibodies bound
to the antigen were detected using alkaline phosphatase—labeled,
anti-human IgE (American Qualex, San Clemente, California), and p-
nitrophenylphosphate (1 mg/mL) as the substrate. Absorbance at
405 nm was read with a microplate reader (BioRad). Control sera
from 3 nonatopic individuals without food allergies were used as
negative controls. Specific IgE levels greater than 0.12, 0.08, and 0.07
absorbance units (a mean £ 10 SDs absorbance of the negative
control value) were considered positive for crude extract, Peama-
clein, and LTP, respectively. All tests were performed in triplicate.

Serum total IgE and specific IgE levels (ImmunoCAP; Phadia,
Uppsala, Sweden) for foods, including peach, pollens of alder, and
recombinant allergens, such as rPru p 1, rPru p 3, and rPru p 4, were
measured. The cutoff value of the assay was 0.7 kUA/L as class 2.

Statistical Analysis

Correlations between the clinical characteristics of peach allergy
and sensitization to the allergens were analyzed using the Fisher
exact test. P < .05 was considered significant.

eResuits

Identification of Peamaclein and LTP

Extracted proteins from peach were subjected to SDS-PAGE
under reducing or nonreducing conditions. A single intense band
at 9 kDa under reducing conditions, which was suspected to be LTP,
was clearly divided into 2 bands at the molecular weights of 9 and
14 kDa under nonreducing conditions (eFig 1).

To identify these 2 protein bandsthey were subjected to
N-terminal amino acid sequence analysis. The sequence of the 9-k.Da
protein band on the SDS-PAGE of crude extract under nonreducing
conditions was GSXFXDSKXGVRHSKAGYTE, which corresponded to
Peamaclein (accession No. P86888), registered to the World H_ea?th
Organization and International Union of Immunological Societies
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Allergen Nomenclature Subcommittee in October2012. The sequence
of the T4~kDa protein band was [TXGQVSSXLAPPIPYVVPG, which was
found to be clearly identical ta peach LTP (accession No. P81402) by a
homology search performed in UniprotkKB. The same sequence was
obtained for Peamaclein or LTP purified on a respective immu-
noaffinity column (eFig. 1).

IgE Immunoblotting

As shown in eFigure 2, in the IgE immunoblotting, the serum
IgE from 21 (72:4%), 5 (17.2%), and 0 (0%) of the 29 patients who
provided sufficient serum samples for experiments (except patient
3) bound to proteins in crude extract, purified Peamaclein, and
LTP, respectively, whereas that from- the nonatopic controls did

177.e2:

not. The IgB-binding band to Peamaclein was more frequently
detected in the systemic group (6 of 13 patients [46.2%]; patients 1,
5,6, 7,9, and 12) than in the oral group {1 of 16 patients [6.3%];
patient 17).
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eFigure 1. Sodium dodecyl sulfate—polyacrylamide gel electrophoresis under reducing conditions (A) and nonreducing conditions (B). Separation of crude extract (lane T}
purified Peamaclein {lone 2), and lipid transfer protein (lang 3} from peaches, MW indicates molecular weight marker (in kilodaltons).
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Several soybean- and soy product-based allergens have been reported. However, a full analysis of soy-
bean sprout allergens remains to be conducted. Soybean sprout allergy is related to soy intolerance. Here
we report a case of anaphylaxis induced by soybean sprouts in a 49-year-old woman. We performed a skin
prick test, allergen-specific IgE identification using microarray assay (ImmunoCAP®-ISAC), SDS-PAGE,
and immunoblotting for allergen analysis. The ImmunoCAP®-ISAC microarray assay detected Gly m 4
in the soybean sprout. However, immunoblotting revealed two 100-kDa protein bands that did not corre-
spond to Gly m 4 (17 kDa). Therefore, we propose that this patient was not only sensitized to the Gly m 4

allergen, but also to the novel 100-kDa protein.

Keywords: food allergy, soybean sprout, allergen analysis, anaphylaxis

Introduction

Soybean sprouts are the budded form of soybeans. Soy-
beans are thought to have arrived to Japan from China during
the Heian period. Tt is believed that in the early stages of its
propagation, the dried form of soybean sprouts was used for
medical purposes. Because of its excellent nutritive value, it
has been used as a vegetable for approximately the past 100
years. Soybean consumption has recently increased, and it
has become a common vegetable.

Over time, many cases of food allergy have been re-
ported, including those resulting from soybean consump-
tion, which were reported after identification of the allergen
protein, However, there are few reports on allergy resulting
from soybean sprout consumption. Although soybean sprout
allergy may be related to soy intolerance, there is insufficient
data to confirm this.

Here, we examined a case of soybean sprout allergy and
attempted to identify the allergen protein by skin prick test,
allergen-specific IgE identification, and microimmunoassay.

*To whom correspondence should be addressed.
E-~mail: naname1045@yahoo.co.jp

Materials and Methods

For this research, we were advised of any ethical issues
by the university hospital and obtained written informed con-
sent from the patient prior to initiation of the study

Patient
sonal rthinoconjunctivitis experienced two episodes of severe

A 49-year-old woman with a history of sea-

systemic anaphylaxis, characterized by nasal and orbital
pruritus, facial angioedema and dyspnea, approximately 2
min after ingesting green (immature) soybeans and soybean
sprouts. Before these episodes, she had reported intraoral and
periorbital pruritus immediately after consuming abura-age
(fried thin tofu) and yuba (the protein film layer on the sur-
face of heated soy milk). However, she reported no adverse
reactions to bean curd or boiled mature soybeans.

Serum samples  Serum samples were obtained from the
patient and stored at —80°C. Mixed sera samples from more
than 100 healthy individuals were used as controls.

Allergen preparations  Mature soybean cv. Hayahikari
(defatted with acetone) and soybean sprouts (stems, roots,
and stems plus roots) were ground, and the resulting powders
(1 g each) were extracted with 0.05 mol/L Tris-HCI contain-
ing 3 mol/L. NaSCN (pH 7.5) and shaken for 5 min at room

temperature. The samples were centrifuged at 15,000 g for
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40 min, and the supernatants were stored at 4°C.

Skin testing ~ All skin prick tests were performed using
whole soybean, soybean sprout, and soybean products. Sa-
line solution and histamine hydrochloride (10 mg/mL) were
used as negative and positive controls, respectively. All skin
tests were read at 15 min, compared with positive histamine
controls, and scored (1+ = 25% of the swollen area in the
histamine control; 2+ = 50%; 3+ = 100%; and 4+ = 200%).

Allergen-specific IgE identification  Allergen-specific
IgE levels against pollen, Gly m 4 (PR-10), Gly m 5
(B-conglycinin), Gly m 6 (glycinin), soybean, pea, and pea-
nut were measured by the fluoroenzymatic method (CAP
System, Pharmacia Diagnostics AB, Uppsala, Sweden) ac-
cording to the manufacturer’s instructions.

The PR-10 family antigens (Gly m
4, Aln g 1, and Bet v 1) were evaluated using a microarray
assay (ImmunoCAP®-ISAC; Pharmacia Diagnostics AB) ac-
cording to the manufacturer’s instructions. Aln g 1 is a major

Microarray assay

allergen in the pollen of Alnus glutinosa (European alder),
while Bet v 1 is a major allergen in the pollen of Betula pen-
dula (European white birch).

SDS-PAGE analysis
soybean sprout stem and root, soybean sprout root, and ma-
ture soybean (defatted) were separated by SDS-PAGE using
10% — 15% acrylamide separating gels and 4% stacking gels.

Extracts of soybean sprout stem,

All extracts were dissolved 1:1 in nonreducing sample buffer
and sample buffer containing 5% 2-mercaptoethanol at 20°C
without heating (the extracts were heated for 5 min at 100°C
in a further experiment, as described in the in Discussion
section). Each allergen extract sample (15 pL) was electro-
phoresed at 150 V for approximately 85 min, after which the
gels were stained with Coomassie brilliant blue.

Immunoblot analysis ~ Separated proteins from the al-
lergen extracts were electrophoretically transferred to poly-
vinylidene difluoride membranes, which were then incubated
with 5 mL of 1:10 diluted serum in incubation buffer, shaken
for 1 h at 37°C, washed, and incubated with monoclonal
anti-human IgE antibody (1:20,000; Bio-Rad Laboratories,
Hercules, CA, USA) for 3 h. Next, the membranes were
washed and incubated with alkaline phosphatase-labeled an-
ti-goat IgG antibody (1:20,000; Bio-Rad Laboratories) for 3
h. The membranes were washed again, treated with enhanced
chemiluminescence substrate (ECL plus Western Blotting
Detection Reagents, GE Healthcare UK Ltd., Buckingham-
shire, UK), and incubated for 10 min. We used ECL™ Mini-
Camera to capture images (GE Healthcare UK Ltd.) and
exposed the membranes for 5 min.

Results
Skin testing The patient tested positive in the skin prick
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test for soy milk, tofu, green soybean, and root of soybean
sprout, but negative to abura-age, stem of soybean sprout,
bean of soybean sprout, canned boiled soybean, soy oil,
kinako (soy flour), okara (soy fiber), and fermented soy
products (soy sauce, miso, and natto) (Table 1.). Notably, she
tested negative for hard-type yuba in the first test and posi-
tive for soft-type yuba in the second test. It was thought that
this result originated because of the denatured condition of
the protein caused by heating of soy milk.

Allergen-specific IgE identification  Specific IgE anti-
bodies against cedar pollen, alder pollen, birch pollen, and
Gly m 4 (PR-10) were detected using the CAP system, while
specific IgE antibodies against Gly m 5 (B-conglycinin), Gly
m 6 (glycinin), and soybean were not (Table 2.). The micro-

Table 1. Skin prick test results.
The skin prick test was administered on the forearm of the
patient, and results were visualized 15 min later,

Ist 2nd
(after 19 months)

Soybean milk 2+
Tofu 2+
Abura-age Negative
Green soybean 2+ 2+
Yuba Negative 2+
Soybean sprout (root) 2+
Soybean sprout (stem) Negative
Soybean sprout (bean) Negative
Canned boiled soybean Negative
Soybean oil Negative
Kinako, soybean flour Negative
Okara, soybean filder Negative
Soy sauce, fermented souybeans sauce Negative
Miso, fermented souybean paste Negative
Natto, fermented soybean Negative Negative

Table 2. Allergen-specific IgE analysis results using the CAP
system.
The patient was subjected to blood sample collection and medical
examination on the initial day and 19 months later.

(UA/mL)(class) (UA/mL)(class)
Ist 2nd (after 19 months)

Total IgE 17.0 28.0

Cedar pollen 3.00(2) 9.22 (3)
Alder pollen 3.82(3) 5.00(3)
Birch pollen 7.05 (3) 7.15(3)
Mugwort pollen <0.34(0)

Ragweed pollen <0.34(0)

Orchaerd grass pollen <0.34 (0)

Gly m 4 (PR-10) 2.43 (2)

Gly m 5 (B-Conglycinin) <0.34 (0)

Gly m 6 (Glycinin) <0.34 (0)

Soybean <0.34(0) <0.34 (0)
Pea <0.34 (0)

Peanut <034 (0)

Almond <0.34 (0)

Latex <0.34 (0)
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array assay (ImmunoCAP ISAC®) revealed that the patient
exhibited a positive reaction to the PR-10 family antigens
(Gly m 4, Aln g 1, and Bet v 1). The patient’s total IgE level
was considered as the reference value. Specific IgE antibod-
ies against cedar pollen, alder pollen, and birch pollen levels
were higher in the second test than in the first test.
SDS-PAGE and immunoblotting  SDS-PAGE analysis
revealed bands with molecular weights of 20 — 150 kDa. The
soybean sprout stem (lane 1) showed 11 bands, the stem and
root (lane 2) showed 11 bands, the root (lane 3) showed 9
bands, and defatted soybean (lane 4) showed 6 bands. SDS-
PAGE analysis showed multiple protein bands with mo-
lecular weights of 6 — 150 kDa for each part of the soybean
sprout and mature soybean. Immunoblotting of the patient’s
serum indicated that the soybean sprout stem was negative,
whereas the stem and root were positive for the 100-kDa pro-
tein. The root, alone, was positive for the 100-kDa protein.
Therefore, the protein that existed in the root of the soybean
sprout was considered to be the antigen protein (Fig. 1.).

Discussion

As far as we know the protein (allergen) responsible for
soybean sprout allergy has not been reported until now. Thus,
the allergen that positively reacted in the immunoblotting
method in this study is considered novel. In an earlier report,
soybean sprout and soybean allergies were found to be asso-
ciated. Thus, we thought it relevant to study soybean sprout
and soybean allergies, because the patient in this case was
positive for allergy to soybean related food.

Various types of allergic reactions have been reported in
soybean-sensitized patients. Class 1 food allergy occurs by
sensitization through the digestive tract and induces immedi-
ate reactions such as urticaria and anaphylaxis. Several class
1 allergens from soybeans have been identified, including
B-conglycinin (Gly m 5), P34, an oil-body-associated protein
(Gly m Bd30K), and a glycinin A3 subunit (Gly m 6; Ada-
chi et al., 2006). In addition, an immediate reaction to class
2 food allergens, which occurs through pollen-food cross-
reactivity and is established after developing pollinosis, has
also been observed in patients with soy allergy (Fukuda et
al., 2007). Recent reports have indicated that soybean and its
products may also induce respiratory allergy via inhalation,
as well as systemic reactions (Kosma ef al., 2011). Soy anti-
gens that cause class 2 food allergies include the PR-10 fam-
ily (Gly m 4), soy profilin (Gly m 3), and oleosin (Kleine-
Tebbe et al., 2002).

The allergenicity of soybean essentially resides in the
protein fraction. Approximately 90% of soybean storage
proteins are salt-soluble globulins, with the remainder being
water-soluble albumins. Soy proteins can be separated into
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Fig. 1. Results of SDS-PAGE and immunoblotting.

After electrophoresis, soybean sprout and soybean proteins
were transferred to a blotting membrane and subjected to
immunoblotting using patient and control sera.

four fractions, with approximate Svedberg coefficients of 2,
7, 11, and 15 S. The identification and characterization of
specific proteins linked to soy allergy has been the focus of
many studies (Table 3.). In 1995, Ogawa et al. first reported
several major class 1 allergens from soybean, which included
three 7 S proteins, namely Gly m Bd 30K (P34, an oil-body-
associated protein; 34 kDa), Gly m Bd 68K (B-conglycinin
a-subunit; 68 kDa), and Gly m Bd 28K storage protein of
the vicilin family; 28 kDa). Gly m Bd 30K showed consider-
able sequence similarity to the thiol proteinase of the papain
family, including the allergenic thiol proteinase Der p 1 from
house dust mites. However, the specific epitopes were differ-
ent,

In Europe and the USA, since soybeans are seldom eaten,
most reports deal with class 2 soy allergy. The soybean hull
was identified as a source of aeroallergens that caused soy-
induced epidemic asthma, and the hull components respon-
sible for respiratory allergies were identified as Gly m 1
(Gly m 1.0101, 4.2 kDa; Gly m 1.0102, 3.9 kDa) and Gly
m 2, both of which belong to a lipid- transfer family of al-
lergens. A partial N-terminal sequence of Gly m 2 exhibited
71% homology with a storage protein from cowpea and 64%
homology with a disease-response protein from green pea.
Nevertheless, these low molecular weight soybean hull aero-
allergens were not found to be responsible for the occupa-
tional asthma caused by soy flour in bakers. Gly m 3, which
is a 14.1-kDa soy profilin, was found to be homologous to
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Table 3. A list of allergy-associated soybean proteins (allergens) The detected allergens in this study were compared to previously

reported soybean allergens.

IgE-binding proteins  Allergen nomenclature  Molecular weight (kDa)

Family Food allergy class ~ Note
68 (a subunit) Major storage protein
B-Conglycinin GlymS5 66 (0 subunit) 78 globrin 1
50 (B subunit) Saccharide binding protein
.. . Major storage protein
Glycinin A3subunit Glymé6 43 11 globrin 1
30 Maturing seed vacuolar thiol
P34 Gly m Bd30k (SDS-PAGE:34) protease 1
Gly m Bd28kD Gly m Bd28k 28 Vicilin family i
(storage protein)
Oleosin Not assigned 23-24 Oilbody binding protein 2
Trypsin inhibitor GlymTI 18—-20 Protease inhibitor 1
SAM22 Gly m 4 (TUIS)* 16.8 Bet v 1 homolog PR-10 family 2 This case
Profilin Gly m 3 (IUIS) 14.1 Profilin (actin adapting protein) ;2
Unknown Gly m 2 (IUIS) 8 Storage protein Hull allergen
Glym 1.0101 42 e o )
Unknown Glym 1.0102 39 Lipid transfer protein Huli allergen
. . 9 (large subunit) Storage protein
25 albumin Not assigned 5 (small subunit) (proramine super family) Unknown
NEW? 100 ? This case

*JUIS:International union of Immunological Societies official allergen nomenclature.

Bet v 2, a birch pollen allergen with a sequence identity of
73%, and 11 other plant profiling with a 69 to 88% identity.
Gly m 4 is a 16.8-kDa PR-10 SAM22 (starvation-associated
message 22) protein from soybean, which has a sequence
identity of 50% with Bet v 1 (a major allergen in birch pol-
len). Severe anaphylactic reactions have been reported in
birch pollinotics after ingestion of soy protein isolates. For
example, Kleine-Tebbe et al. (2002) reported that 85% of
such patients had specific IgE antibodies against SAM22.
More recently, Mittag ef al. (2004) revealed that 96% of
patients who reacted to Bet v 1 were also positive for Gly m
4-specific IgE. These reports confirmed that Gly m 4 is the
major soy allergen for patients allergic to birch pollen and
that soybean is an additional birch pollen-related allergenic
food. Further, Moriyama et al. (2005) reported that a 23 —
24-kDa soy protein was the allergen responsible for oral al-
lergy syndrome and anaphylaxis to soy milk, and they identi-
fied the allergenic soy protein as oleosin, which exists in the
lipid membrane of soybean cells.

. We propose that our patient had a class 2 food allergy
because she experienced seasonal rhinoconjunctivitis for a
prolonged period and subsequently showed signs of food
allergy. Her food allergy symptoms initially manifested as
pollinosis, including nasal and orbital pruritus, and she also
developed systemic reactions. Moreover, the patient was

positive for serum-specific [gE antibodies against cedar pol-
len, alder pollen, birch pollen, and Gly m 4. The specific IgE
levels against cedar and alder pollen were higher in the sec-
ond test than in the first test, probably because the first test
was conducted in winter, while the second test was conduct-
ed in spring. We propose that the patient was first sensitized
to pollen allergens of the PR-10 family and later developed
an allergy to soy products because of their similar allergenic
proteins. However, immunoblotting detected only 100-kDa
protein bands that did not correspond to Gly m 4. Therefore,
we believe that this patient was also sensitized to another al-
lergenic protein that had a molecular weight of 100 kDa. In-
deed, it is very rare to detect such a high-weight allergen, as
100-kDa allergens have only been reported in Hymenoptera
venom Api m 5, black abalone (Haliofis discus discus), pa-
paya (Carica papaya) pollen, and buckwheat seed. However,
C. papaya is not available in Japan, and this patient was able
to consume H. discus discus without any allergic symptoms.
The patient had never been stung by a bee; therefore, it is
unlikely that she was sensitized to these allergens before
she reacted to soybean sprouts. Importantly, the protein de-
tected herein has not been previously reported; therefore,
we present the possibility of a new soybean sprout allergen.
Nevertheless, it remains unclear whether sensitization to this
protein was caused by cutaneous or oral exposure.
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We believe that Gly m 4 was not detected by immunob-
lotting because of the low level of IgE specific to Gly m 4.
We performed immunoblotting to test the patient’s serum IéE
levels against soybean sprout extract that had been heated for
5 min at 100°C and against raw soybean sprout parts (stems,
beans, and roots). The patient’s serum IgE antibodies reacted
only with the raw soybean sprout root, suggesting that the al-
lergenic protein denatured when exposed to heat and is con-
tained only in the root. We attempted to purify and identify
the 100-kDa protein by chromatography and electrophoresis;
however, we have not yet succeeded. In our future work, we
will attempt to purify and identify this newly discovered al-
lergen.
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