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IgE Sensitization and Identification of IgE Binding Components of the Corn Allergen in Adult Allergy Patients:
Comparison between the Wild and the Genetically Modified Corn

Sung-Ho Yoon, Hyun-Mi Kim, Sang-Ha Kim, Chang-Hee Suh, Dong-Ho Nahm and Hae-Sim Park

Department of Allergy and Rheumatology, Ajou University School of Medicine, Suwon, Korea

Background: Recently, genetically modified (GM) food
consumption is increasing. Corn is one of the commonly
exposed genetically modified foods in Korea. However,
there have been no published data to observe the IgE-
sensitization rate to GM foods in adult allergy patients in
this country.

Objective: The aim of this study was to evaluate IgE
sensitization and to compare allergenicity of the wild and
GM coms in adult allergy patients (> 15 years) visited our
University hospital.

Method: The 1,716 allergy patients and 40 healthy controls
were enrolled. Skin prick tests were performed with the
wild and GM corn extracts. Serum specific IgE level to the
two kinds of corn extracts was measured by ELISA and
their binding specificities were confirmed by ELISA
inhibition test. IgE binding components within the two corn
extracts were identified using SDS-PAGE followed by
IgE-immunoblot.

Result: Sixty-four patients (3.7%) showed positive re-
sponses (A/H>2+) on skin prick test to wild corn and

sixty-five patients showed to GM corn. Serum specific IgE
was detectable in 66 ~100% among the positive reactors on
skin prick test. ELISA inhibition tests showed significant
inhibitions with addition of each corn extracts with similar
intensities. IgE-immunoblot analysis demonstrated 21 IgE
binding components within the wild com and 20 IgE binding
components within the GM corn with similar binding pat-
terns, in which the 5 major allergenic bands of the each
extract were noted in wild (33, 58, 67, 97,104 kDa) and GM
corn (33, 58, 83, 97, 104, kDa). Among them, 33, 58, 97
kDa were common and the most frequently bound one (70%)
for both corn extracts.

Conclusion: The sensitization rates to wild and GM corn
extracts were 3.7% and 3.8% in adult allergy patients
respectively, and three common major allergens (33, 58, 97
kDa) were identified. Corn can be considered as one of the
causative food allergens in this country. Genetic manipul-
ation of the corn could not increase allergenic risk in this
country. (Korean J Asthma Allergy Clin Immunol 2005;
25:52-8)
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£ B 7983 B 2T buffer thETS Y=
ot AAL FA4 A S5 G 42S 250/
mLe] FEZ 3}4] sample buffer (0.5M Tris-pH 6.8, glycerol,
10% SDS, 0.5% bromophenol blue, 2.5% PB-mercaptoethanol)o]]
A3t sE Fot 71yt 3E A AH4-250 kDa, Invitro-
gen, San Diego, CA, USA)S} 7} 244 A& 4~20% Tris-
glycine gel (Novex, Invitrogen, San Diego, CA, USA)O A] 125
v, 2A7F Ft W71 gEsT 7195 & PVDF
membrane (Millipore Co., Bedford, MA, USA)9l] 200 mAZ 2A]
b HolAF T HIEolH AZS WA Hstd 5%
BSA-TBST (Tris buffered saline-Tween20)S o] &3} 1A|17F 5
ot Ak & g g 7o PO ' 1543 Fek 4°C
ol A 2 A ZiTh TBSTZ 33] Al|#&}al alkaline phosphatase
conjugated goat anti-human IgE 33| (Sigma Co., St. Louis, MO,
USA)Z 3% BSA-TBSTZ ©o]&3}od 1: 1,000 vvE 343}
AEddA 1AL AEAIF T o] F TBSTE 33 Al %3 &
Z}7} 2] membrane-2 BCIP/NBT alkaline phosphatase substrate
(Sigma Co., St. Louis, MO, USA) £ @& & ghulg)7} 1}
< W7HA WA
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A4 Aol FAEH AL SPSS v 11.0 for window

(ZDNet Korea)2 o] &3}, PZro] 0.05 mlukol AL 7
Ho7 Fo3t Ao g AT BALH hERT Alole &

T Azt thak @A Eo] IgE A X9 HWE student
rtest® EASATH FAT F 2T FaAF TG 5o
IgE A A o] BAge Fa g+ FAXAZ et
Z i,
1. XAL REX xS S0 e Z22E0
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2+ ) 66% (16/249), 3+ <L wf 80% (17/21%), 4+
5% (3/4%), 5+ < w} 100% 22%HFPaL, FAA AH=Z
St oo AL 2+d W 69% (16/237), 3+Y W 62%
(15/24%), 4+ W 75% (3/4%), 5+ wl 50% (1/2%)Ath
(Table 1). AFAAMT F-AR} Y23 244712 IgE A %] 9]
FHBAE BSOS W AZ o AIaA T Ao,
TS IR S5 B E FYT ARAAV des ¢
A A THTable 2). Z}7}He] Eo] IgE 3}A| x| 9] Bzt At
S oA 2+9] 75,% 38447 AU, 3+ ﬁ% 127+
35.8 AU, 4+ 7% 73.8£138.7 AU, 5+¢ A% 64243
AU.QA, §42 ARG LEFLE 2+9 73—?— 4.4+6.0
AU, 3+¢l 7§ 274%63.3 AU, 4+9 7-$ 81.2£153.7
AU, 5+ A% 106459 AU.E AAL FAR Az
S ol 83 o] E FAX = g Ao]7t f1d
ChFig. 1). 72t T E A & F14 A2 S5 BF
1 YR GAAGS FAD A= 2404 237, 344
W, 4o A 19, s+oll A 13 o]tk AA S5 o

Table 1. Skin reactivity and specific IgE bindings to the wild and GM corn

Wild corn

GM corn

Specific IgE (%) o4 34 44

2+ 3+ 4+ 5+

(n=32, 50%) (n=26, 40.1%) (n=4, 6.3%) (n=2, 3.1%) (n=30, 46.2%) (=30, 46.2%) (n=4, 6.2%) n=1, 1.5%)

Wild corn 16/24 (66) 17/21 (80) 3/4 (75) 2/2 (100) 18/23 (78) 17/24 (70) 3/4 (75) 1/2 (50)
GM corn 14/24 (60) 3/21 (14) 3/4 (75) 2/2 (100) 16/23 (69) 15/24 (62) 3/4 (75) 1/2 (50)
Sera tested 24 21 4 23 24 4 2

Positive skin test response (=2+

), 64/1,716 (3.7%) for wild-corn: 65/1,716 (3.8%) for GM-corn.
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Table 2. Correlation of specific IgE level between the wild and GM
soybean and corn

Soybean Corn
Wild GM Wild GM
Wild soybean 1.0 0.94% 0.73* 068*
GM soybean 0.94% 1.0 0.61* 056+
Wild corn 0.73% 0.61% 1.0 099+
GM corn 0.68* 0.56* 0.99% 1.0

*P<0.05, statistical significances were noted.
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Fig. 2. IgE-ELISA inhibition results of wild (A) and GM corn (B)
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<+ 58 . .
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patients (1~7), non-atopic (NC)
3 “= 33 and buffer control (BC). Wild comn =
22 Suwon 19, GM corn = YieldGard®
16 (Mon810, Bt11), NatureGgrd@" (Event
176), Roundup Ready® (GA21).
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Fig. 4. Result of IgE-immunoblot analysis of the wild (A) and GM corn (B) extracts using the sensitized sera.
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