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ABSTRACT

A soybean allergen, Gly m Bd 28K has been purified by various chromatographic
techniques. The purified allergen was shown to be an Asn-linked glycoprotein with
a molecular mass of 26 kDa. A cDNA encoding the allergen has been cloned using a
AZAP cDNA library prepared from mRNA in developing soybean cotyledons. The
¢DNA contained 1567 bp with an open reading frame encoding 473-amino acid
sequence. Homology analysis shows that the product for the cDNA exhibits high
homology with MP27/MP32 in pumpkin seeds and a carrot globulin-like protein and
that the product may be a preproprotein. The allergen was shown to locate in the
former half part of the preproprotein and might be biosynthesized in the same
manner as pumpkin MP27/MP32 is. Interestingly, the recombinant allergen
expressed in E. coli using a pGEX vector showed weak responses in reactions with the
sera of several soybean-sensitive patients, whereas the native allergen showed
strong responses. The glycopeptide isolated reacted strongly with the above sera
and the deglycosylated peptide showed no reactivity. These observations
demonstrate that the sugar moiety of the allergen binds to IgE antibodies in the sera
of the patients. Soy Protein Research, Japan 4, 39-44, 2001.
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Fig. 1. Immunoaffinity chromatography of Gly m
Bd 28K on mAb Cb—cellulofine column. The
fraction containing Gly m Bd 28K was
obtained from 7S-globulin fraction of
soybean flakes. A, washed with 10 mM Tris—
HCl (pH 8.0) containing 0.15 M NaCl; B,
washed with Tris buffer containing 1M
NaCl; C, eluted with 0.1 M acetic acid. The
hatched peak represents the allergen fraction.
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AAAACTACCCTTTTGCTTTTGCTCTTTGTTCTTTGCCATGGAGTGGCCACAACAACAATGGCCTTCCATGATGATGAGGGTGGTGATARA
XK T T L L L L L F VL CHG VYV ATTT TMMA AP FHDDE G G D K
P ——————

91 AAGTCACCAAAAAGTTTGTTTTTGATGAGCAACTCCACGAGGGTTTTCAAGACTGATGCAGGGGAAATGCGTGTGCTGAARAGCCATGGT
K S P K 8§ L P L M S N 8§ T R V F KT DA G E M R V L K S H G
et 4
181 GGTAGGATATTTTATAGGCACATGCACATTGGCTTCATCTCTATGGAACCAAAGTCCTTGTTTGTTCCTCAGTACCTCGACTCCAATCTC
G R I F Y R H M H I 6 F I 8 M E P K 8 L F V P Q Y L D S N L
P2
241 ATCATATTCATCCGTAGAGGGGAAGCARAAGCTGGGATTCATATATGATGATGAACTAGCGGARAAGGAGATTGAAGACAGGGGACTTGTAC
I I F T RRGEAI KT LSGT FTIYDUDETLWA AEZ RI RILIEKTSGUDTL Y
361 ATGATTCCATCTGGTTCAGCATTCTATTTGGTGAACATAGGAGAAGGTCAGAGACTTCACGTTATCTGCAGCATTGACCCCTCTACAAGC
M I P $S G S AF YL VNI GESGOQRTILUHEVYVICSTIDUPS TS
421 TTGGGATTAGAGACCTTCCAGTCCTTCTATATTGGGGGAGGAGCCAATTCGCACTCGGTGCTTTCTGGATTCGAACCTGCCATCCTTGAA
L G L ETF F o s F ¥ I GGG ANJSUHSUVL S GV FE P A I L E
541 ACTGCATTTAATGAATCAAGAACGGTGGTAGAGGAAATCTTCTCCAAGGAACTAGATGGGCCAATTATGTTCGTGGATGATTCTCATGCA
T AF N E S R TV V EE I F S K ELDGUPIMTFV DD S H A
601 CCTAGCTTATGGACTAAATTCCTTCAACTGAAGAAGGATGACAAAGAGCAACAGCTGARAAGAARATGATGCAAGACCARGAGGAGGATGAG
P S L W T XK F L Q L K K DD KEQ® QL KX MMOQDQE E D E
721 GAGGAGAAGCAARCAAGTAGGTCATGGAGGAAGCTCTTGGAAACCGTATTTGGGAAGGTGAATGAGAAGATAGAGAACAAAGACACTGCT
E E K Q T S R S W R KULULETVVFGIZ KV VNEIZ KTITENDNIZ KUDT A
811 GGTTCCCCTGCCTCTTACAACCTCTACGATGACAAAAAAGCCGATTTCAAAAACGCTTATGGTTGGAGCAAGGCACTGCATGGAGGCGAG
G S P A S Y NIL Y DUDI K KA ADTFI KNA AYGW S KATLUHGGE
901 TATCCTCCACTCAGCGAACCGGATATTGGAGTTTTACTTGTCAAACTCTCAGCGGGATCCATGTTGGCACCTCATGTGAATCCAATATCA
Yy P P L 8 EPDIGVLULV KILSAG SMTULAUPHUYVNU®PTI S
991 GATGAGTATACCATAGTGCTGAGTGGTTATGGTGAACTGCATATAGGGTATCCAAACGGAAGCAGAGCAATGAAAACTAAAATCAAACAR
D EY TTI VL S G Y GEULHTIGYPNGS R AMIEKTIKTIIKQ
1081 GGGGACGTGTTTGTTGTGCCAAGATACTTCCCCTTCTGTCAAGTAGCATCAAGGGATGGACCCTTAGAGTTCTTTGGCTTCTCCACTTCT
G DV F VVPRYFPFCQVASRDSGU®PULEUFTFGUF s T S8
1171 GCAAGGAAGAACAAGCCACAGTTTCTGGCTGGTGCTGCGTCCCTTCTAAGGACCTTGATGGGGCCGGAGCTTTCGGCGGCGTTCGGAGTG
A R K NK P Q F L A GAASULULURTTULMGU?PETLSU AA AUZF G V
1261 AGCGAGGACACGTTGCGGCGCGCTGTTGATGCTCAGCATGAGGCTGTGATACTGCCATCAGCATGGGCTGCACCACCGGAAAATGCAGGG
§ EDTULIRURAVYV DAQHEA AV IL P S A WA AW AUPUZPUENA AG
1351 AAGCTGAAGATGGAAGAAGAGCCAAATGCTATTAGAAGCTTTGCCAATGATGTGGTTATGGATGTTTTTTAATTTGAACACTTGATTTGG
K L K M E EE P N ATIU RSV FANUDV V M D V F **¢
1441 AATAGGGGTTATTTGGTAGTGCTAGTGCCTAGTGGAATTCTGTGTTGAGTTTTTTGTTCTTTATATTTAGTTGAGATGTGTGTTGTGTTC
1531 TTGAGTTGTGAATAAAAATCTACTTTCTTTGTGCATT 1567

Fig. 2. Nucleotide sequence of cDNA encoding Gly m Bd 28K and its deduced amino acid sequence. The

deduced amino acid sequence is shown under the nucleotide sequence of the cDNA. Normal
underlines under the amino acid sequence represent the amino acid residues determined by automated

Edman degradation.

Two bold underlines (P1 and P2) express primers 1 and 2 used in PCR,

respectively. Asterisks show the stop codon of the cDNA. Three arrows express the putative
asparagine residues to be glycosylated. A signal for polyadenylation of the transcript is shown by a

dotted underline.
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Fig. 3. Alignment of the deduced amino acid sequence of the allergen (Gm28K) with those of the pumpkin
MP27/MP32 (MP27/MP32) and the carrot globulin-like protein (GLK). Shaded amino acid residues
express the amino acid residues identical between two of the three proteins or among all of the
proteins. The closed arrow shows a putative cleavage site by a vacuolar processing enzyme, which
was suggested in the case of processing of the pumpkin preproprotein to the mature proteins
MP27/MP32. The sequences of MP27/MP32 and GLK were from Cucurbita sp. C. v. Kurokawa
Amakuri Nankin® and Daucus carota c.v. Danvers Half-long?, respectively.
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Fig. 4. Immunoblotting patterns of the fusion
protein of the protein fragment correspond-
ing to the allergen with glutathione S-
£ coli JM109 harboring the
expression vector for the peptide fragment

transferase.

including the allergen was cultured for 7 h in
the presence of 1 mM IPTG. The fusion
protein was purified as described in the
previous paper?. The proteins were
electrophoresed on a 12% polyacrylamide gel
and the proteins on a part of gel were stained
with Coomassie brilliant blue R250 (A). The
proteins on the other part of the gel were
electroblottted onto a nitrocellulose mem-
brane. The membrane was subjected to
staining with a serum of soybean-sensitive
patient (B). Lane 1, the allergen purified
from soybean flakes (the lower arrow); lane
2, the recombinant fusion protein (the upper
arrow).
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Fig. 5. Immunoblotting patterns of Gly m Bd 28K,
the glycopeptide and
peptide with the sera of soybean-sensitive
patients. The protein and peptides blotted
onto nitrocellulose membranes were treated
with patients’ sera and anti-HRP. A, Gly m
Bd 28K ; B, the glycopeptide ; C, the
deglycosylated peptide.  Lanes 1-3, im-
munoblotted with patients’ sera ; lane 4,
immunoblotted with anti-HRP.

its deglycosylated
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