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red ripening®4E¢[) 1XWye Research and Education
Center of University of Maryland (Queenstown, MD,
USA) ot an=b xR L. FUREOHEI
Tucker & D HIE? (ZHEV, SRAEMO h~ MR %
4°C DEBKTIymIOREIZIREG L, IXH—I2T15
PRFEryrx—bMLZbD%E, 4°C, 2,400xgT10%
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2. Immunobloti%

HHHUFIX16% SDS-PAGE TkEhf%, polyvinylidene
difluoride (LA TPVDF & #%97) & (Millipore, Bedford,
MA, USA) (Z3-cyclohexylamino-1-propanesulfonic acid

(LLFCAPS & B%97) (Sigma Diagnostics, St.Louis, MO,
USA) bufferiZ T200mA, 28R E L7-. HHHUR %
#55. & 7= PVDFI%30.1%BRIJ-35 (Sigma Diagnostics,
St.Louis, MO, USA) #% /% 7-PBS buffer (UL FBRIJ-
PBS buffer& #s3) THEML 2% FT LT I

(Sigma Chemical Co, St.Louis, MO, USA) &Fi&IZ T
HIR TIFFE#E% UblockingZ 1T - 7=. % ®%#%3mmigic
giWr LA bV v 7 %&-2< v, BRIJ-PBS buffer T30{%
TR LT BE IS & SR C3RRIER S ¥ 7-. BRIJ-
PBS buffer T L, & DH%2000E5HRD 7 + A7 7
4 — B E#H e MgEbi{A (Kirkegaard and Perry
Laboratories, Gaithersburg, MD, USA) &3], =
IR TS &4, BRIJ-PBS buffer ©1[=], TRIS buffer (1M
TRIS 50mlZ1M NaCl 50ml & 1M MgCI2 2.5ml% /il 2 7
B 7KIZ T500mlE THA M) TIE P %, 5-bromo-4-
chloro-indolyl-phosphatase and nitroblue tetrazolium

(BCIP/NBT ; Kirkegaard and Perry Laboratories,
Gaithersburg, MD, USA) THfIH7-.

£72, b~ MRBEMAOFFEORITIX, Th
ZFROHIREREZRE L& /37 & (3.5u g/well) TukEni%,
PVDFIEIZ#: 5 L 7. % @ # |3amido black (Sigma
Diagnostics, St.Louis, MO, USA) #izk b % %
7 B9t L (Fig 2A), poollfiLi |2 £ bimmunoblot%
177~ (Fig 2B).
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Lipman®FASTA protocol % iV 7=Gen Bank) # AT
EARRMERBR EIT - 1.

5. BEME
Immunoblot{® (Z i b < b ¢ B JIgEH & (CAP-

FEIA; Pharmacia CAP system) 73class 24 £ (fLi&25
BRIEZMEA LIz, Table WIRT LB, 256111411
he NREROEBETOASEE L, 144X b~ MR
MIGEHLIRM A3 B B Ay & T OAS: £ D ERERIE
WIIRE o EBE KR E L. av ba—u
LU Cidfds Afig 24 A Lz, miFid A4 5 £ T-20
CITTRIFLT-.

F7o, b~ MRS OFEEORFHIIZZD
HOASKEPEE 5 (Table 10 8% No.1,2,5,7 £ 12) Dpool
miEzE#EA L.

1. Immunoblotix

Fig 1& Table 212 b+ MR RAIGEFUASIERE D25
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#1T~7= & Z A, 46kDalpolygalacturonase (UL FPG &
B%97) 2A, 25 kDa & 22kDaid 8 -FF, 18kDaldsuperoxide
dismutase, 14kDaidpectinesterase (UL FPE & W) T
DT ENHEINT. FTo, FEFFRMICIGERAMEZ
2 L7 RD 9 H34kDa, 27kDa, 9kDaliZzh i
PE-1, apoptotic protease, PE-A & &\ REME %7~ L 7=,

3. b7 BB OMREDRE
Fig 2AIC R4 & 512, s N E T2 >h TPG



Table 1. Background of patients subjected for immunoblotting analysis

M~ FPREFET LS

specific IgE antibodies *

sera age sex total IgE allergic disease
tomato
No. (year) (IU/ml) (UA/ml) class BA AD AR AC OAS

1 14 f 6400 109 3 + + 0+ +
2 8 f 1400 7.72 3 + o+ o+ o+ +
3 1 m 2500 39.6 4 + o+

4 12 f 7000 6.56 3 +  +

5 7 f 68 4.96 3 + + 4+ +
6 11 m 530 9.34 3 + + o+ +
7 20 m 8800 8.69 3 + o+ +
8 11 m 3900 4.73 3 + o+

9 6 m 1400 4.72 3 + o+

10 2 m 4800 26.2 4 +

11 13 f 560 19.5 4 + +
12 13 f 823 5.49 3 + 4+ +
13 14 m 9200 27.5 4 + o+ o+ +
14 3 m 3300 7.58 3 + o+ +
15 3 m 7700 7.12 3 + 4+

16 8 m ND >100 6 +

17 3 m 1400 68.9 5 + + o+ o+

18 2 f 1000 16.3 3 +

19 12 f 1300 6.64 3 + o+ o+

20 28 m 88 1.39 2 + + o+ +

21 3 m 3700 3.57 3 + + o+

22 5 f 1700 7.32 3 + +

23 10 m 1060 23.8 4 + + o+ 4+ +

24 6 m 2150 84.2 5 +

25 8 m 476 4.62 3 +

*Pharmacia CAP System
BA: bronchial asthma, AD: atopic dermatitis, AR: allergic rhinitis

AC: allergic conjuctivitis, OAS: oral allergy syndrome

ND: no data

Table 2. IgE-binding activity of tomato fruit proteins by immunoblotting
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sera from subjects

total

OAS

Mr. control positive (+) (—)
No. (kDa) 1 2 3 4 6 7 8 910111213141516171819202122232425 serum (%) (%) (%) protein*
1 46 X X X X X X X X X X X X X X b3 72 72 71 polygalacturonase 2A
2 34 X X X X X X X X X X X X X X X X X X X X X X X X pectinesterase-1
3 32 X 4 9 0
4 30 x X X X X X X X X X 44 36 58
5 29 X X X X X X X X X X X X X X X X X X X X X X b3 X apoptotic protease
6 27 X X X X X X X X X X X X X X X X X X X X X X X X
7 26 X X X X X 20 0 36
8 25 X X X X b3 b3 X X X X X X 52 46 57 B -fructofuranosidase
9 24 X X 8 18 1]
10 22 X X X X X X X X X X X X X X X X X 80 73 79 B -fructofuranosidase
11 18 X X X X X X X X X X X X X X X X b3 76 82 71 superoxide dismutase
12 16 X b3 X 16 9 21
13 14 X X X X b3 X X X X X X X X X X X 68 64 57 pectinesterase
14 9 X X X X X X X X X X X X X X X X X X X X X X X X pectinesterase-A
15 <7 X X X X X X X X X X X X X X X X X 72 73 71
OAS positive @ @ (X X ] 0000 [ ] [ J

Mr. : molecular mass

OAS : oral allergy syndrome
NEKRT S/ BERNISSHEENLLI IR
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2A(46kDa) & 3 -FF(25kDa)?> % B AN L 7-. OASE5E
D54 Opoollfil iEIZ TS 7= & =5, B-FF(22kDa)
L PE(14kDa) b Rk OB ) 25 A 54 7-(Fig 2B). L 7»
L, superoxide dismutase(18kDa)i%\ 7 410>k FA L [
BV THRERE(ITH LN DT,
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Fig 1. Determination of IgE-binding activity to tomato fruit proteins by immunoblotting

No. Mr 1 2 3 4 5 6 7 8B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
#1 46kDa RI KVINVLSF FGAKGD
7 80 )
polygalacturonase2A G I K V I N VL S F G AKGDGZ KTY
#8 25kDa p 4 w S ML S W R T H F P w M D P NGUP
93 100 110 120
B -fructofuranosidase Y w S ML S W R T F P NWMNDUPNGF©P
#10 22kDa A D H FS§XSTSG S R I L P E I VI D
481 490 500 510
B -fructofuranosidase A D H F S S TS G S R I L P F VIV D
#11 18kDa V KAV AVLNSAQEGVSG
2 10 20 30
superoxide dismutase V K A VA VL NS S EGV SGTI1LFTQDGAAPTTV
#13 14kDa A Q GRTDPNOQQATGTS I QFXNI
174 180 190
pectinesterase AQGRTDPNQQATGT S I FCNTIITIASGD
X : ABR Mr : molecular mass

#1, 48, #10, #11, #13 : BEMXTIRERSHELERLLISEDY >/ R/ KOS FROKE OVMAICD(F7=No.(Table 2)

Table 3. N-Terminal amido acid sequence of tomato fruit proteins, 46, 25, 18 and 14kDa, and homology search
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BT o773, 16kDa% o /87 B DOIgERE el LbgE 4+
16% LKW BT » 7. 16kDad> ¥ 7~ 7 B Al
IXRIE T& TWARWO Cprofilin & WiiE TE 72008, €
D% D 18kDa, 14kDald50%LL -OBE LIS L, *
# hsuperoxide dismutase & PET & ¥ profilin Ti3 72
WE U RITETHHI-.

PG 2A, B-FFLPEIL b~ MRFEZ A &L S
AUEFICEURT D & Wb T B 131516 e Jhox
DFFFET b AR A HEL I > TN L Tz, -,
superoxide dismutasel$ ERABERSIZ )T, EOEAT
RIT KX 2B bz BN D> 72, Bleumink 5 %7 (3
SR LT b~ RRELVIERRDIIONT LT M
BEVWEHE LTS, AEIOFRIZZO Z & 28T
Az dizheol.

OASHEf L JEOASEE L DI T, b~ FRED EHET L
WA AE T BIgEHUA DS GBI T DM D/ Y — 1T
TR & A& W I -7 (Table 2).

LA, & HI13 b~ M ROIgETURMI A EED B A
49 N\ OASO A HE T2REZ 43 1 Tl OiE W 2 Rt L
P, FOFEER, OASEEIZIFOASHEL D & b~ MK
LR RIgEHAM A A B & Th 72, Ll LD,
OASKIEIZIZT b~ FREZ L RIBDOEDH /NI 'E

WA HE0 b, b~ MFROIGESUA A & 5T
HHZEDFNEHETHD LRI,

AR, G LA Z AL OB B A, 1994412
K[H TIEHPGA s FHETIHIT 2 2 LI2X» TR

Mr. <A>
(kDa) ‘
49.4

34.6
29.0

204

7.0

G B P R

oL EZ RS b~ b3S & L TIRIED KGR S
W Uanl, SEOBREFTIEPGEMSMI H LD
LOTEET LAK UNFIELTEY, PGIEIT e
G Az b~ MIET7T LA e b= b E LTI
R+ Thd R ENT.

/> [AlOimmunoblotiZiZ £ % it Tix34, 29, 27&
9kDa? # > /3 7 B3 RTINS RN R IgERE O 4o
Lizt=8, Bathopstsnsz. LarL, Zabon
v RORICGT LAY AR b > 128 v ST BT
{E 2 nREMENH 5. /%, immunoblotLASh D F5i4T
ORMBLENETHS.

F7-, FETLAF U ELE MY NREZVNVE
timmunoblottinglZ & » CTIgEfE & HEN DAt L 7272
FChDH. BT LALXFERFREREE L -T2 F N
VETHDH I EEINATHHLENRDD. FDTZHITI,
BIET 2 RRFERT A ML, T L s ARPER]
EiETRET 2 RIER b,

Fiafz sz, HRML CHEE X L-#EmR
et E K N R, TR S BRI TSN 2 L
7.
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1) Amlot P. L., Kemeny D. M., Zachary C., Parkes P.
and Lessof M. H. : Oral allergy syndrome(OAS)

<B>

46

25
22

18
14

G B P R

Fig 2. Relationship between ripening stages and allergen content of tomato fruit

<A> : Amido black 412 K 2 it

<B> : OASKE# 54 OpoolifiLif 4 AL 7= immunoblot(” & 2 & if
Ripening stage ; (G : green, B : breaker, P : pink, R : red ripending)
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IDENTIFICATION OF MAJOR ALLERGENS IN TOMATO FRUIT.

Reiko Tokuda, Yasuto Kondo, Hirosi Kawaguchi, Michiko Kakami, Atsuo Urisu.
Department of Pediatrics, Fujita Health University School of Medicine

There have been few reports on allergens in tomato fruit, one of foods causing oral allergy syndrome. We examined
the major allergens by immunoblotting methods using 25 patients' sera with high IgE antibody titers for tomato fruit.
Of these patients, 14 patients showed OAS after eating tomato. Approximately 15 protein bands were reactive to IgE
antibodies from the patients. Five bands showed IgE-binding activity with more than 50% of the subjects. These
proteins were deduced polygalacturonase 2A (46kDa), B -fructofuranosidase (25 kDa and 22kDa), superoxide
dismutase (18kDa), pectinesterase (14kDa) by homology search based on N-terminal amino acid sequences. These,
except superoxide dismutase, may be proteins related with ripening because they were increased with maturation of
tomato fruit.



