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IgE sensitization to the potato allergen in adult allergy patients and
identification of IgE binding components: comparison between the wild and
genetically modified potato

Sung-Ho Yoon, Hyun—-Mi Kim, Young—-Min Ye, M.D.,
Young-Mi Kang, Chang-Hee Suh, M.D., Dong-Ho Nahm, M.D.,
Seung-Hyun Kim, and Hae-Sim Park, M.D.,

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

Background : The aim of this study was to evaluate the prevalence of IgE sensitization and
allergic risk of genetically modified (GM) potato compared with wild one in adult patients with
various allergic diseases.

Methods : One thousand eight hundred eighty eight allergy patients visited Ajou University
hospital and 38 healthy controls were enrolled. Skin prick tests were performed with wild and GM
extracts. Phosphinothricin N-acetyltransferase (PAT) and neomycin phosphotransferase (NPT) gene
was inserted in GM potato. Serum specific IgE level to the two potato extracts was measured by
ELISA and their binding specificities were confirmed by ELISA inhibition test. IgE binding
components in both wild and GM potato extracts were identified by SDS-PAGE and
IgE-immunoblot.

Results : One hundred eight patients (5.7%) showed positive responses (A/H > 2+) on skin prick
test to both wild and GM potatoes. Serum specific IgE was detectable in 50 ~ 88% among the positive
reactors on skin prick test. ELISA inhibition tests showed similar inhibition pattern between wild and
GM. Fourteen IgE binding components within wild potato and nine IgE binding components within
GM potato with similar binding patterns, of which three major allergens in wild (26, 34, 45 kDa) and
one (45 kDa) in GM one were noted..

Conclusions : The sensitization rates to wild and GM potato extracts were 5.7% respectively, in
adult allergy patients and one common major allergen (45 kDa) was identified. It is speculated that
genetic manipulation of the potato did not increase allergenic risk.(Korean J Med 69:651-659, 2005)

Key Words : Genetically modified food, Potatoes, IgE, Immunologic sensitization
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Figure 1. The detection of inserted phosphinothricin
N-acetyltransferase (A) and neomycin phosphotransferase
(B) gene by polymerase chain reaction. Lane 1,3: genetically
modified potato Lane 2,4: wild potato
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Table 1. Results of serum specific IgE antibodies to wild and genetically modified (GM) potato according to

skin reactivity in 108 study subjects

A ratios Wild potato GM potato
2+ 3t 4+ Ht 6+ 2+ 3+ 4+ 5t 6+
Skin test result’ 38 (35.2%) 48 (44.5%) 12 (11.1%) 7 (6.4) 3 (2.8%) 36 (33.3%) 51 (47.2%) 13 (12%) 6 (5.6%) 2 (1.9%)
Serum specific IgE  13/23 (57%) 18/28 (64%) 5/8 (63%)  2/4 (50%)  0/2 (0%) 8/19 (42%) 17/31 (55%) 6/8 (75%)  1/5 (20%)  0/2 (0%)
to wild potatoi
Serum specific IgE  10/23 (44%) 16/28 (57%) 5/8 (63%)  1/4 (25%)  0/2 (0%) 11/19 (58%) 18/31 (58%) 7/8 (88%)  3/5 (60%)  1/2 (50%)
to GM potato§
Posm\e skin test response (>2+): 108/1,886 (5.7%) for wild and genetically modified potato
: A/H ratio on skin prick test for wild and GM potato
: Number of cases positive to skin test for wild and GM potato.
" number of cases with positive serum specific IgE to wild and GM potato according to skin test reactivity
3.5 4 1500 .
[ 1000 _| .
3. o o
=0.84 5 4 B gt
254 p<0.001 % ! °
2+ g om J . ; Dol g
1.5 - i’ 5 g o
05 ’ - . .. A ;
I
Oe e B oy - T
0.5 1 1.5 2 25 3 35

Figure 2. Correlation of specific IgE levels between the
wild potato and genetically modified potato. p<0.001

6. 84 =4
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Figure 3. Specific IgE binding to wild and genetically
modified potato by ELISA according to skin test
reactivity of potato. Wild potato (o), genetically modified
potato (¢), mean+ 2SD of controls for potato (——) and
genetically modified potato (-—-—- )
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Figure 6. Result of IgE-immunoblot analysis of the wild (A) and genetically modified (B) potato extracts
using the sensitized sera. A: Three components (26,34,45 kDa) were noted in more than 50% and nine
component (14,19,20,22,23,25,35,36,64,72,78 kDa) were noted in 33% of the sensitized patients in wild potato.
B: One component (45 kDa) was noted in 88% of patients and eight components (14,22,23,25,26,35,64,78 kDa)
were noted in less than 40% of sensitized patients in genetically modified potato.
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