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T UMY vORIEERIRTI, X ORRE, 5T E24kD ©
ELUBNFEET ALY VDO 1 OTHAHEHBL, 0
Bk D LSO WT LG RN 5.

IOE-YINCRON a5}

1, ZEHEPUR

FIEH R =—F B g%, Coca¥’ (NaCl:
NaHCO, : phenol : Zk8 7K =5g . 2.75g . 4g . 1) 1!
K10 1c100g fn ., SR T8RRI L, 10000 X g,
30RO, 0 REERREKTENL, REfE
L7z, Bradford® o FEEIZE, v o MET7 AT § vk
fZ# L LU, BioRad DEHEEE* v F THEYD
EOEREEXYRAE LA, MEBEHFEImg H72 D
175ug TH » 7z,
2. Z1¥24kD EBEE (BLF BW24KD) Ot

7 (¥R R % 2-mercaptoethanol (ML F2-ME) &%F
digestion buffer (0.1M Tris, 10% SDS, sucrose,
0.1%brom phenol blue) T L, SDS-PAGE mini
(90mm X 82mm X 1.5mm, 14% gel, TEF Co.) %/
WCERKEZTT -7, £ 0%, Coomassie #a L,
5 F E24kD © N v F &2 4] 0 i L, Maxyield-NP
(AE6580%!, Atto K.K.) ZH\CESRRCHE L7,
L 7-EE B, Desalyzer-I(AE-6590%, Atto K.
K) ZH, RBKT2HBNL, TORIFED -
200D 7 & b vkinz, —#—20CHE L, R
1000xg, 304 L, EEZRET, <V v Mc2ml O
FE7ervEmML, RAEETEOE BOLEYE
THME L 7o, BRI S e B E X SDS-PAGE
(14% gel) ¢, BE— v FTHHZ L 2R L (Fig.
.
3, FEHT2KD, 68kD, 58kD 1= 241 5 & H O H
s

X R R % 2-ME % & 7o\ digestion buffer T4L
FE L 7%, SDS-PAGE(8 %gel) TEXIKE) A 1T - 72,
o Coomassie L, HYT 5 v FEFDH
L, UTF, kL2 LEo B TEERE M L,
WETAHEAEMOBEAZEA I LD, MMl
BEOE R RGKTEH L, SDS-PAGE 12 X 5 BEXk
b7 vAEE TR 2ERVEL, BREANC
W S &£EAEL2-ME R4 L 2-ME 4L &«
b, BRKE) 24T\, BW24KD 2 &4 2 1 EEEED
B o TR L,

A B

Fig. 1. SDS-PAGE (4% stacking gel, 14% of
separating gel) of buckwheat 1254g (A) and BW24
KD 5ug (B).

Samples were reduced with 2-mercaptoethanol.
The gel was stained with Coomassie blue R-250.

4, immunoblotting {£¥

Z X 1 K % SDS-PAGE (14%gel) T 4 i L,
nitrocellulose (LAF NC) & (Schleicher & Schuell)
~NESHNCEE L, BEH NC K% 5mm g )i
L, #nFNh#% 2% bovine serum albumin, 50%
glycerol, 1% Tween 20%/nz7pH 7.4 Tris
buffered saline (LAF TBS) T blocking LE % 1T -
fo. MRS, FIXEEM IgE AR NE & ER T
Mo IS 28T, BEHEE L, I e r IgE ik
(Dainabot K.K.) % iR T 8 BFEI G S & 1c, HEE,
X-OMAT AR (Kodak Co.) # M\ T autoradiogra-
phy 21T o7, 2 v br—A & LCHERIE LTy &~
ME % A7,
5. RAST

0.1M sodium carbonate buffer (pH 9.8) &
U 72 2 W 3EHUR K (250 g/ml), BW24KD #LRE (25ug/
mD), PR (250ug/mD %, 96-well Dby = —
A7 -1+ (ELISARBH v -1t E. Sumitomo Ba-
kelite Co., Ltd.) &50ul/well ¥24E L, 4°CT—
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Mg U7, 0.05%Tween 20%4%r pH 7.2% Phos-
phate buffered saline (LL'F PBS-Tween) T 3 [El¥E#
(1001/well) #, 0.1M sodium carbonate buffer (pH
9.8) B L7 2% human serum albumin (LLIF
HSA, Sigma Co.)100x1/well T blocking 4L % 3
I T -7z, 2T PBS-Tween i X 9 3 EIEEHE L 7c
#%, PBS-Tween T 2 fHIcH R L 7o B MiFS0ul/well
ok, EE CLREFRKIG S €, £ oK, PBS
Tween T4 BIgE# L, 21t + IgE Fif&(Dainabot
KK #x50ul/well To450 L, SiRIC12FFRHEEE L T
FIh &8, % PBS-Tween T 4 ERE L, &
well % 23 8#%, y-counter (Packard Co. Ltd.) T'°]
DR EHEE A RE Ui, EHHEY well 12in 2 70121 o
BHHEETE Y, ZoEXESE THE L T %binding
L U7z, F72, %binding 7S EH = v b = — A MIERED
SEYg{E D2 standard deviation (LATF2SD) X h K&
WIBE, Tisdh, £1X>0.046, BW24KD>0.027,
PR3 >0.090% RAST ¥ & 58 L 7z,
6. RAST inhibition test

Al > RAST ¥ I iE % UG S ¥ 5B, PBS-
Tween CTEME L 7:2.5, 25, 250, 2500xg/ml DIEE D
ZEPURH, R CREOIIAFURK, % L C0.25, 2.5,
25, 250ug/ml DEE O BW24KD $URE¥ %, inhibitor
ELT25ul/well ¥2FE AL, & BIICBEMFE2Du/
well 0%z, LUF RAST &k & @O FHIC L 0
U7, RAST#I#IZR L, FURLGMLIR» > HE
»% binding &, FURZ ML ICEE D% binding ©
EREIECHEL, EBORCHBREL TRD, i, B
bhicBExhxtsr 5 77 o L, 50%HHIC
DERPUFRER KD,

7. MiE

immunoblotting & TE, T X8RER IgE LG H
BEIFIOME X H 7o,

RAST & Cf L 7o 2 (2% 5210 IgE Pk iB B3
DI A1) OPEFE (Table 1), B2761, 21441
DB Teh, R 3 H36K CEHFER13.3%) T
Hote, ThbBDBED I X HERFRRIGIZ D0
T, ERBERELTH, MEREMERFLSO, NI 9 1
Thoto, SBE LT, F IR IgE fuikaiBE
T, WE, 7T rE-WEEE TvaF-—aEKT
7V AF—HEEAD S BT 1o EOL 0
EREa v e — B (361, F541, 86l ¥y
FELT.3%), T v F —HIRBOBRAEO Wb DR
E#¥avre—AtF (96, FH500, 46, FHF
#19.65%) L LTHWwEk, thbavir—ABLE
ERR R IgE PUASH B ERFOFME, HEICOWT
i, E EEBEZERED LRI T,

RAST inhibition test TH W 7= ME R, Z I XHERH
IgE FUARGMEIME 5 ¢ &, INEEERM IgE Bt m
B3FITHY, Zo5b 1H KL EEE WEOH
G TH - e,

8. st

STAX 98% M\ T t#E (FfikE), x*KeE, %
7ci% Fisher OEHEMRFAEIC L 5 T\, p<0.05%
BEEDH LHE LK,

= S

1. immunoblotting ¥ (Fig. 2, Table 2)

Table 1 Background of subjects and IgE-RAST values to buckwheat, BW24KD and egg white

S Agel ; IgE-RAST
: . ex ge(year
Subjects IHR™ | No. | N/F | Mean+SD | Buckwheat | BW24KD | Egg White
Positive(%) | Positive(%) | Positive(%)
Patients*? Positive 17 13/4 17(100) 16(94.1D 5(29.4)
Negative 15 11/4 150100 13(86.7) 8(53.3)
Unknown 9 3/6 9(100> 6(66.7) 2022.2)
Total 41 27/14 13.3+ 8.7 41100 35(85.4) 15(36.6)
Disease controls*? Negative 13 5/8 17.3+10.9 000.0) 0C 0.0 4(30.8)
Nonatopic controls | Negative 9 5/4 19.6+ 9.9 000.0) 0C 0.0) 0C 0.0

* 1 Immediate hypersensitive reactions to buckwheat ingestion.

* 2 Allergic subjects with positive IgE-RAST values to buckwheat.
* 3 Allergic subjects with negative IgE-RAST values to buckwheat.
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Table 2 IgE-binding activity of buckwheat proteins transferred
on nitrocellulose membrane from SDS-PAGE

Buckwheat Patients’ sera Percentage

pEﬁ%De%n 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 of p((l))/ii;;ive
100 O O o | O 26.7
67-70 OO0 O0]J]O0 OO ]O]O OO0 0] 00 86.7
58 O O 13.3
48-50 O O 13.3
40~-44 O O]l 0| O] O 33.3
38 0.0
34 0.0
31 0.0
26 O O O O O O O O 53.3
24 oj]ojojo|jlojlojo0ojoO0lO|lO]O]O]0O0| OO0 100.0
20 O 6.7
15-16 O O | O 20.0
14 O O 13.3
13.5 O 7.7

Vi 4
123456 789101112131415161718

Fig. 2.
proteins with IgE-binding activity. 1~ 15=patients’
sera with positive RAST for buckwheat ; 16 =cord
18 =amido

Immunoblotting analysis of buckwheat

blood serum; 17=fetal calf serum;
black stain.

WILERD A v V3 3R IgE HiAEBEEE (15
FOMEFD IgE Hitk & KIG LT, 2 hbodT, 50%
DEnoEBEEHEIGEFREFEESERERLI AV NIL, Th
FhoFE67~T70kD(86.7%), 26kD(53.3%), 24kD
(100%)TH h, 24kD D2 v Fidf b MR E D -

7o, 67kD 2 570kD OO N v FicB L TiL, v K
BISIEL b, oY FRRIGLTWAD

DHHERETH T, 2V e —LTHAHEHME L
fFo o MEFCREIGER B Imh - 1,
2. RAST #

T ERF R IgE FUARR M BB 414 354 (#985%)
7 BW24KD iz LT BBt L 7R Lic (Table 1), #
7o 3R R IgE PLABH BB RIS BT, LIEPUE
& BW24KD x93 %5 % binding © B i3 1E 0 AHES
(LogY =0.929LogX —0.689, r=0.92, »<0.001) A%
Zbite, —7, TWEHUR LIEPE, 5\ 1L BW24
KD LOPEAHE & OB E LB A b e h -
7o (Fig. 3).

3. RAST inhibition test

Table 3 12 &#HFEMTD50% inhibition 12 % e H
REZRT. H—HREH (2id Lz, BW24KD &
BW24KD, §FE & 9FE), %P & BW24KD HE M
THEKREECRIGL, Lad50% L EoiiE s s
hic, ZEPUR L IPEPURRE, BW24KD #UR & IRt
JREITE50% LA EoIEld A b ie s - fe,

4, SDS-PAGE

FIXEHE Y, 2-ME %5 % 72\ digestion buffer ¢

PR L 1-854E (Fig. 4-B) &, 2-ME %% ¢ digestion
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100 7 LogY=0. 929LogX-0. 689 1009 r=-0.108 1007 r=-0.275
r=0. 920 - t=-0. 679 ~ t=-1.786
~ t=14. 667 N 2 n;41 2 n=41
o - 5 N T NS
2] nr4 B 10 £ 104
E p<0. 001 i o, & g o A
> ~ © o ° O o
= 1 21 21
= 3 ° 3 v
w | |
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Buckwheat (% binding)

Buckwheat (% binding)

BW24KD (% binding)

Fig. 3. Relationship between IgE-RAST value for buckwheat, BW24KD, and egg white
using sera from subjects with positive IgE-RAST values to buckwheat.

A | Subjects with immediate hypersensitive reactions (IHR) to buckwheat ingestion. O :
Subjects without IHR to buckwheat ingestion. l © Subjects with unknown symptoms of IHR.

NS : Not significant.

Table 3 Concentration of inhibitor needed
to produce 50% RAST inhibition

Inhibitor (xg/ml)
Plate Serum
Buckwheat| BW24KD | Egg white
Buckwheat| M. E 44.00 190.00 >2500
Y. T 1.75 6.40 > 2500
H.K 1.50 0.62 >2500
S.M 1.55 1.40 >2500
K. I 12.00 >250 >2500
BW24KD M. E 11.00 7.50 >2500
Y.T 1.50 1.40 >2500
H.K 1.35 1.60 >2500
S.M 1.30 1.40 >2500
Egg white | K. I >2500 > 950 2.50
S.T >2500 >250 1.50
K.H > 2500 >250 6.20

buffer TAEE % 1T~ & (Fig. 4-F) & T, SDS-
PAGE DA v FDx —vpEis - T, 2-ME %
MO LIXDOBRKED 2 2 — /4%, 5 E#50kD
B BTERD 1w FovEF LCs b, 24kD @2 v Fik
Rbicblerstc, 2T, 24kD B TFhoEEEH
LHEET LM EANDL DT, 2-ME RKALAEDO ZIED,
SFERS50kD L 75kD S oA T B BB RV oY v
F3AABELSCHEL, ThZhosFE&%HET
% &, #72kD (Fig. 4-C), 68kD (Fig. 4-D), 58kD
(Fig. 4-E) Th -7z, D 5 BESKD (55D d DU,

MW
(KD)

94.0 —
67.0 —
43.0 —.

30.0 —

e

20.1 —

14.4 —

ABCDEAFGH I

2-ME +
Fig. 4. SDS-PAGE (4% stacking gel, 14% of
separating gel) using digestion buffer with or with-
out 2-mercaptoethanol.
low molecular standard (A), buckwheat (B, F),
72kD (C, G), 68kD (D, H) and approximately 58kD
(E, D.

|

RREECA Y P ELTRD BRI, Thb0oEOE
#2-ME 4L L CEKKE 1T 5 &, $972kD 0&HE
225 1324kD & 48kD (Fig. 4-G) %, #968kD nEHE
735 1E24kD & 44kD (Fig. 4-H) 23, #958kD fHr 0%
EIE 2 51324kD & E£1234kD (Fig. 4-D 28 64,
ThoBEEHB» S BW24KD 755 h iz,
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%z B

F ¥ Coca it L7 ZIZHUR 2 HEMB & L
T, ZEPEF O IgE B EREE - TR 2T Lo
#55, immunoblotting ¥ Tix, 5T EM67~T70kD,
26kD, 24kD D3 v FA350% A o BEIME & KIGL,
ot BW24KD i3 &pflo BEME L&A L, &
72 RAST ¥:C, #EHE %+ % IgE-RAST %
D#185% 7 BW24KD ic b BtETH v, X big, EDMH
BIRA% % 7= LT\ 7. RAST inhibition D#&R, *iX
FUE & BW24KD & D Bz 1350% L0 - o 3% 53 A A
D, avie—L:tLTHWEINEEDHIEER
MEIE b iehrote, ko s, BW24KD i, i
HEOTE7Z LAF YD 1D LHBF LI,

FEOXETvAY VIZBET 5B E, Yano B7?
7, 8~9kD DEHEBENQEHMB L ELEEET S
EHRELTWB, Fxld, 23H b HIE % Coca
FH L ctk, REKTEN T > T\ 50T, 8~9kD
DEREIBNABA~HEEL T, EHFo IgE #
BHAETAWECEL TR, SOBRAPLETH
%,

BESOEEOHNS arn= 27574 —FHAL
T, ZWERFEEZSELCER, £ 3g@o7vl
FUEBRRS BB D, FhENROHETE ST EL100kD
LLE, #50kD, #17kD T, Z® 5 b D#17kD O ¥
EHE RVECEMRICEER TS EHREL T
5.

BW24KD 75, BIEO#HE L3207 VA 7r Vi
WG OFIZA - TisWEH & LT, EFLITERIK
& T 5B 2-ME % & {r digestion buffer % F+T
AL LTk bh, BW24KD 1%, S-S#E&TmoERE
EREE LTV BAREEIRE I N, £ TEELIR
FIEPUE %#2-ME %4 ¥ 72\ digestion buffer TALE
%17\ SDS-PAGE TESR kBN 21T > THRIz L T 5,
24kD @ v NRER L, b 0 i #50kD A H75kD
DAY ERREE IR s7, BlEdsD BW24KD A Y
- —D—WEEZ BRI,

wiz, 2-ME RAHE D #50kD 2> H75kD o E e\ v
F3IAREZHMHEL, *hZh%2-MELUE L CEIKE
BAT o TSR, T hooS v Favh b BW24KD 2315
Bk, kb 33 Pk BW24KD Ao F &
DEKARDVEETNTEY, BW24KD 2 h b
EEOEOSTEDOMIN D & 5 E50kD 2> H75kD i< 7n
B kb, BWUKD R FEORLAEHRE L&

AL, 2B ERL TSI ERXTE IR, OF
E50kD 55 75kD DA D50kD T3 D EEIE M, HIR
DL LT FEHSOD 0EEECHYT LD L
EZxbhb, 7ok, Table 2 X b, BW24KD & heter-
odimer X T 5 &EHHD QEMK AL A5 &,
34kD % 0 9%, 44kD (%33.3%, 48kD 1%13.3% T,
BW24KD & b BRI E o7, TDZ Lhvb, &
11 6 @ heterodimer @ = 7¢ IgE # & 621X, BW24KD
WWHEET A LHBE L,
FIEBEER & BW24KD DB fRic o T, FiE
BRI X 5 REEROEECH T EE, ER
B8 4 B¥ X BW24KD i %t 4 % %binding @ fili 25 & <
(Fig. 3), chboZ &b, BW24KD (3% 10 BB
ARG ERTHEAETH D AJREEIRE I L,
LovL, BMEMSERYEDI DI, Sbikihb
DEWZERTFEREL BT WL BERD B,

a2z bl h, RHFEOHILYE, HRMEYEY L
TeEEHREEE KR AEREWEIN S F AW FEB 7RI
B ERACES L ET,

X R
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Inhalation or ingestion of very small amounts of buckwheat allergen can initiate severe symptoms including
wheezing, rhinorrea, urticaria, vomiting and anaphylactic shock in patients with hypersensitivity against
buckwheat. However, few studies of the immunological properties of buckwheat allergen have been made. The aim
of the present investigation was to analyze the allergen in buckwheat antigen using the immunoblotting method,
radioallergosorbent test (RAST) and RAST inhibition assay. Buckwheat 24 kilodalton protein (BW24KD) was
shown by immunoblotting analysis to be the most frequently recognized allergenic component, binding to IgE
antibodies from 100% of the patients’ sera. There was a significant positive correlation (»<<0.001) between %
bindings for BW24KD and buckwheat. In the RAST inhibition assay using patients’ sera which showed positive
IgE antibodies to buckwheat and BW24KD, there was effective inhibition in a dose-dependent manner between
inhibition in a dose-dependent manner between BW24KD and buckwheat. These data indicated that BW24KD was
a major allergen in buckwheat antigens. The experiments of SDS-PAGE using digestion buffer with or without
2-mercaptoethanol suggested that BW24KD was a component of heterodimer and the paired components had
different molecular weights.
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