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Table 1 IgE-binding proteins in soybean.

Frequency
(%) *!
68 7S globulin 23

Component  Fraction

a-Subunit of
3-conglycinin

63 7S 18

52 7S 14

47 7S 13

45 7S 10

41 7S 7

38 7S 7

35 11S 1 Acidic subunit

33 7S 16 .

31 Whey 4 HMW fraction*?

30 7S 65 Gly m Bd 30 K

28 7S 23 Gly m Bd 28K

21 Whey 7 LMW fraction*?

20 2S 3 Kunitz-type
trypsin inhibitor

17 2S 1

15 2S 3

*Frequency expresses a percentage of the number of
patients’ sera specific for an IgE-binding protein to 69
patients’ sera. *2HMW represents the high-molecular-
weight fraction. *LMW represents the low-molecular-
weight fraction.

L L, 3RO trypsin inhibitor O#HAEEIZE L H T
BDbDTHo Tz,

Gly m Bd 30K %55 - BHL, 2O NRH7 3/
BECSISTIC L D, K7 VAT iEdTIe, Fhka—
F9 2 cDNABIZu—=rr7&h, 73 /REY|HHE
552 X LTy % 34-kDa oil-body-associated protein
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/BRI BT B EI—HEIX ST 3BY L Z2hiZ S/
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D a-subunit TH 3 Z L BRE N,
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7210, HEE I NI T 2 VBEFID S B, Phe 22 &V 220
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Figure 1 Alignment of the deduced amino acid sequence of the allergen (Gly m Bd
28 K) 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.'V
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Figure 2 Illustration of schematic structure of the precur-
sors of pumpkin MP27/MP32 (A) and Gly m Bd 28 K (B).

K7V Iy ko 3 FEdE %2 & L 72 a-amylase in-
hibitor CM 16 £ CM 17 DIREWTH 2 Z L R HS »
WL72®, Zhsldnwihd 7a—X2FT 57 A5
FURETIRESY VN7 BTHY, 7a—ADFLED IgE
PR OFAEMIEKELBEEL TR I EVNHES N
7re T DM, 53 36kDa DY N BES B EEL

LCHBRLUHESR, K7 v vy »idd Tk Sanchez-
Monge et al*? 12 & DB S I 8T 5 & F 8 per-
oxidase TH % L[EE L7z, BiL, James et al'® 1% 20
kDa 8B L U 47kDa O 7 Vv v OFETE%, Franken et
al® 13 17kDa B XU 47kDa O 7 Vv 7 ¥ DIFLE &
LLTwb, 72, Weiss et al?V 3 RICETIKENIE
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Table 2 IgE-binding proteins in wheat.

Component Fraction Frequency
(%) *

88 — 14

74 Albumin 32

58 Albumin 31

47 Albumin 41

37 Albumin 58 Peroxidase

31 Prolamin 46

29 = 20

27 Albumin 70

25 — 25

23 — 31

20 — 29

18 — 18

17 Albumin 29 Tria Bd 17K
(a-amylase
inhibitor with
sugar chain)

16 Albumin, 37 Tri a Bd 17K
(a-amylase
inhibitor without
sugar chain)

15 Albumin 18

*Frequency expresses a percentage of the number of
patients’ sera specific for an IgE-binding protein to 65
patients’ sera.

PRHWT, BHMC/NECBIT A7 VLY o RREELT
W5,

2. REBIVNELCHFDT7LILTVD
LT E

FdD X3, GlymBd30K 3 =71V )% > Der
p 1l EHRIEERTRT, 2O LiF, MEBCHBLLE h—
THEEDHFELRFS Y2 bDTH D, EHS DH5E
I2& %k, Der p 1l ZEBZMEERTEZEDOMEIX Gly m
Bd 30K &t IR REB» ol %72, Hf, Helm
et al.?® 13 Gly m Bd 30 K 22197 IgE HiiE 0833
2 =71 Der p 1l BB BHIGT %8R & I3
FEHERZWZ ERHEL TS, INHDEER, Ih
SZODT7 VT YOMIZIFIEL E N — TSI FEE
LBWZEEERLTWSEDNDH LK,

Gly m Bd 68 K & 8-conglycinin @ a-subunit T#H %
2, Z® a’-subunit £ Eb O THWHAEE2ET %,
L L#%d 5, a-subunit IZ B2 M %R BE M X
a’-subunit & FEREMEITTRE RV, FE59 13 Gly m
Bd6BKIZBI}3 Lt h—7DOMEEIToIKER, =&
F—=7RERT VT BT B Tyr232-Met383 DFHEEK
KHFET B LRI Z o7z, 152D T & /K
ENoR2 IOHEBE ZNIIHIET % o' -subunit D %
NEDENCIZ 1L AFRDO T SV BREDE N UL FEL
£\ (Figure 3), 2D Z &%, Gly m Bd 68 K 2B

H55% 35 (2002)

A)232 YVVNPDNNENLRLITLAIPVNKPGRFESFFLSSTEAQQSYL
B)268 YVVNPDNNENLRMITLAIPVNKPGRFESFFLSSTQAQQSYL

QGFSRNILEASYDTKFEE - INKVLFSREEGQQQGEQRLQES
QGFSKNILEASYDTKFEE - INKVLFGREEGQQQGEERLQES

VIVEISKEQIRQLSKRAKSSSRKTISSEDKPFNLRSRDPIY
VIVEISKEQIRQLSKHAKSSSRKTISSEDKPFNLRSRDPIY

SNKLGKFFEITPEKNPQLRDLDIFLSIVDM 383
SNKLGKLFEIT-QRNPQLRDLDVFLSIVDM 417

Figure 3 Comparison of the epitope-containing
region of a-subunit of B-conglycinin with its corre-
sponding region of «’-subunit.

Bold amino acid residues on the sequence of a’-
subunit of £-conglycinin express those different from
the corresponding amino acid residues on the
sequence of a-subunit. A, a-subunit of 3-conglycinin;
B, &’-subunit of S-conglycinin.

LI N—7RBAEOT I BOERIC LD IgE Jiik
EDORIGHERRD L) BIREWELZ/RT D TH
%o
GlymBd28K o7 vy iz onwTlE, 7u—=
VITENIERT VY v a— R 5 cDNA ZHWT,
glutathione S-transferase & DELESY /X7 EE L TK
BRI TR, TOFKESY >/ 7 H L BEIME LD
RG2S L7219, Figured wnLizk i, KE X
DREEIL 72 Gly m Bd 28 K IZBEIWF B 5 IgE #i
REBIKIG LY, KIBETHBES @Gy v/
BRZhEZELDTHOEEELRS Lo, K
IGE TR S5 >N 7 B TIREEOEMRIGITE 2
SRVDT, ZOWMY VN7 BORIGEDEN IZFEHEO
FHECERNT 2 L, i3 2 &, EEHISIGEHikE
DRIGECEE T2 22 RmBLTWwS, 2IT, KE
X DEEELL 72 Gly m Bd 28 K % lysyl endopeptidase T
MIEL, FERTF R % HPLC THEEL /-, Bohi-FE
R7PF VP RIEEMB BT 2 GEPiE L KIG Lz
23, glycopeptidase A THEfHZFREL TRo NIz
F R IgGEFiR L DEEE R L -7 (Figure 5)%),
NoOFRIZIBEZEMFE CBIT S Gly m Bd 28 K iZFE
K7 IgE HE D RENE 7 VLT OREEERIET 2
ZEETRTHODTHD, Folt, 7 AT F U EGEINEH
EET AT VIS B 2 FEHET RN IgE 1
BOGFERTET 2TFE D PIE S LTV 52979,
Salcedo et al* F/NEWCXC BT LHEHEX»E T % a-
amylase inhibitor CM16 38 & " K E I B} 3% a-
amylase inhibitor CMb O¥ESHEAS IgE Hilk & KinT 5
ZERFELTNE, EES® H Tria Bd 17K %2 1EH
LTET7VVT DR REfifkEFEEL, ORI
I—2AWBEEGELTWE I LRBEL WS, s
fHE EVARrORIGERHELE b= 0w S BA
ORI EREVERTHY, TV F—RHEFET 2 L
TH—DODHEBELFETEH 20N ED, HEDLZ
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Figure 4 Immunoblotting patterns of the fusion
protein of the protein fragment corresponding to the
allergen with glutathione S-transferase.

E. coli JM109 harboring the expression vector for
the peptide fragment including the allergen was
cultured for 7 h in the presence of 1 mM IPTG. The
purified fusion protein and the allergen purified from
soybean were electrophoresed on a 129 polya-
crylamide gel and the proteins on a part of the gel
were stained with Coomassie brilliant blue R250
(A). The proteins on the other part were electroblot-
ted onto a nitrocellulose membrane. The membrane
was stained with a serum of soybean-sensitive
patient (B). The upper and lower arrows express
the positions of the fusion protein and the purified
allergen, respectively. Lane 1, the allergen purified
from soybean; lane 2, the purified fusion protein.

Purified
Gly m Bd 28K

Glycopeptide

Deglycosylated
peptide

Figure 5 Immunoblotting of Gly m Bd 28 K, the
glycopeptide and its deglycosylated peptide with the
sera of soybean-sensitive patients.

Gly m Bd 28K, the glycopeptide and the de-
glycosylated peptide blotted onto nitrocellulose
membranes were treated with patients’ sera. Lanes
1-3, immunoblots with patients’ sera; lane 4,
immunoblot with anti-HRP as a control.
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Table 3 Contents of Gly m Bd 30K in soybean
products.

Gly m Bd 30 K content

Food (mg/g fresh weight)
Soybean seed 7.29240.663
Kori-tofu 5.53540.694
Yuba 4.682+0.542
Kinako 1.81940.107
Abura-age 1.453+£0.113
Kinugoshi tofu 0.940+0.118
Momen-tofu 0.819+0.061
Soy milk 0.671+0.030
Miso —*
Natto —
Shoyu —
Meat ball : 0.304+0.111
Beef croquette 0.203+0.049
Fried chicken 0.115+0.170
Hamburg 0.120+0.115

Fish sausage —

*Not detected.

TBL LIBEVRERBEFERED LT, Eb®HT
BEERIEThHE, FEHE>IZ, RKE7Z7Vv V5> Glym
Bd 30 K*® & Gly m Bd 28 K2” 72 & TNZ/INET Vv y >
Tri a Bd 17 K® 2543 2 R ORBE DO EEL %
L LU77o GlymBd30K icowTi, X7 vy i
S5 2BEOE ) s u—F VPR RERIL, Cho%
Hwz3 v N4 vF ELISA 2BF L 7229, FREIKC,
Glym Bd 28K izDoWwTd, 2FEDE . 7 u—F L
EEBEELL TY > F A v ELISA 2R L7227, Zh
SOHBEERWT, REFIHRRIZBT 067V
7V DHAE BB LT, Table 3 12/Rx L7z & 512,
GlymBd 30K i3 5J8, B, hrlcrRBECE
LTS, BRIE, Sl L MER EORBAER
MR E ol M TE kb oTe, £z, S—FR—L
REDIMTERCD ZOEENRENT, ZOBEREREF
Gly m Bd 30 K 1209 2 3k id Bfasiny & U <A
ENBREY VN7 BOMHWENRFREEZ L%
RTbDTH 5%, £72, GlymBd30K LRz ExD
O CEEELIPEELZ» 5725, Glym Bd 28K i,
g, BERECBEELREY, L, K7V LT Y
BHEBAGAEMBLUNMIARCEE o mHT52
LETERPoT, Tria Bd 17K k2w TlE, 73—
A S UFEEERBT AV F U ERT VLT Y DORY
RTF N2 TET 2/ 7 u—FVhilkE AT,
Bt E R R HENL L T2,

4. KEDET LT ULICET D5

ERL7: k5T, HEEAEAMICIEGly m Bd 30K
LGlym Bd 28K %57 T B 2 3T XA

- odz, FESE, WRELERRICB T A REERT V
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Figure 6 Fate of Gly m Bd 30K in rice-koji miso during fermentation.
A, changes in the Gly m Bd 30K contents of rice miso at various stages; B, the proteins stained
with Coomassie brilliant blue R250; C, Gly m Bd 30 K in the miso samples at various stages
immunoblotted with F5, a monoclonal antibody against the allergen. M and G represent

standard marker proteins and purified Gly m Bd 30 K, respectively.

W4 > Gly m Bd 30 K OEE ##ET L7239, Figure 6
WCRLIZE S, HAABERICEART VIVY > OFLER
RENTD, 1 AR T TIZY R 7EFES I
SRS, BT VIVF ST 3E /7 a—F VHERB
JUBEMBELZH VLA L/ 7ay T Y RSy T
ELISA THM LR, K7 v Ay a2t TteEl
Mo lze REULKHKEOSEEERL T 528, EKIGE
L UERECBWTHRBRBERER LY, £, &
BHLUMEICWEE (Bacillus natto) %L T Gly
m Bd 30K & BFMFICE T 5 IgE Hifk & O KB
DT HEEICHEE 21TV, A7 LS U IZHERDICHS
fREh, 4BHBICIZ > mEESNE W & 238
S o7, 851, BEEAVIAMARLTE %
ITOFICHRET T 2 C EBRETH DD, ZhsDORRE
BEBAREREMET VLY AMLE N RMTHDL Z &
RETRT52HDTH 5,

i, & 5 13 B-conglycinin @ a-subunit (Gly m
Bd 68K) ZXxFEUHEI 124 & X iEn 2 MEDRFEIC
BRILTwd, RS 1k, RiEFEIE Gly m Bd 28K
bEErWIEEHARZL, RGECEEET VLT
YELTGlymBAd3OKDABEFEAT A =R,
BoL, BRSSP, AREOETFLIV Y N7 B%
L, #EW®K%E 1M Na,SO, (pH 4.5) DE&MET T4
L, GlymBd30K OKFEEELSEC I VEREL S
D HEERBFE LU, KB EDESNIy Ny Bl
WiZ Glym Bd 68K BXU'Gly m Bd 28 K id & -72¢
aEnd, 99.8% MU ED Gly m Bd 30 K 28krk &, K
ES R KERFEOMIREERHE L Twa 2 LI
Az,

UEn ki, BELRIAREBLWNECBD27V
W N DWTERIRE 21T, ZhoEIIcBIT S

TVNT vy DEEGBEHROPIT LIz, £z, TVLT ¥
OO FTHEERSL L CREDRT VT AMuic Dn T
OPOFEEHF L. ThoDRRERSBOAES &
WNELCBIFL7 VLY Y OMRICASSERHT S L
BHIRFE N B,

AFEEKz B Ehlzn, BRY7 VX RO THD
T L UHZED ZIEE G £ L EEKELER
ez A B & ORERFRFZREE/NI ER4
BRI LET, %/, AMFRREEREESTX
FPRIR SR X ORI IR AR R TR R
RN BT, [ LR RERE LA AR R
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Summary : Using serum samples from soybean-sensitive patients, 16 allergens were found in soybeans. Among
them, Gly m Bd 30 K, Gly m Bd 68 K and Gly m Bd 28 K were shown to be major allergens. Gly m Bd 30 K
was identified as a 34-kDa oil-body-associated protein, and Gly m Bd 68 K as the «-subunit of 8-conglycinin.
Gly m Bd 28 K was shown to be an unknown Asn-linked glycoprotein and exhibited high homology with
pumpkin MP27/MP32 and carrot globulin-like protein. Selective and highly sensitive methods for determina-
tion of Gly m Bd 30 K and Gly m Bd 28 K have been developed, and traditional fermented soybean foods were
revealed to be hypoallergenized. Also, a simple method for the removal of major allergens has been established
with a new solvent system. In wheat, 15 allergens have been detected using sera from wheat-sensitive patients.
Among them, 27-, 31- and 37-kDa allergens were shown to be major allergens in wheat and a 17-kDa allergen
(Tri a Bd 17 K) was identified as a-amylase inhibitor CM16 and CM17 with an Asn-linked sugar moiety. In
the course of the allergenicities of Gly m Bd 28 K and Tri a Bd 17 K, their sugar moieties were shown to be
involved in the binding of IgE antibodies specific for the allergens in the sera of patients. This finding confirms
the idea that the sugar moieties may be a common epitope structure.

Key words : soybean allergen, wheat allergen, sandwich ELISA, Asn-linked sugar chain, hypoallergenization.
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