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Development of Practical Method for Screening Patients Allergic to Soybean
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ABSTRACT

In previous report (Soy Protein Research, Japan 4, 45-51 2001), we demonstrated that
the allergic patients sensitized by plant food stuffs such as soybean have specific IgE
antibodies recognizing asparagine-N linked oligo-mannose type glycan moieties of
Man;GluNAc, backbone with 31-2 xylose branch or 31-2 xylose and «1-3 fucose
branches. Sera of these patients showed high cross-reactivity among various plant
food stuffs by radioallergosolvent test (RAST). Accordingly, these patients often gave
false positive diagnostic results about various plant food stuffs that do not elicit any
allergic symptoms. In order to avoid these false positive RAST diagnoses, especially
in case of soybean allergic patients, we tried to develop the improved RAST
procedure using a blocking technique of glycan moieties of glyco-proteins immobilized
on the allergen screening discs applied to RAST automatic analyses. The improved
method demonstrated that the RAST scores of some patients allergic to plant food
stuffs are markedly decreased by blocking sugar moieties of glyco-proteins. On the
other hand, about half of patients examined did not show significant changes in RAST
scores even though using improved method, indicating that they are true patients
against tested foodstuffs and can serve as test challengers for an assessment of the
hypoallergenic processed foods. Soy Protein Research, Japan 5, 68-72, 2002.

Key words . soybean allergy, food allergy, radioallergosolvent test (RAST), glycan
moiety, glyco-protein, hypoallergenic soybean products
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Reference Cap Allergen Cap

Add each reference 40 ulL

(Standard human IgE antibody)

Wash Add patient's serum 40 uL
l (with or without anti-HRP)

Incubate at 37°C for 30 min
} Wash

Enzyme labeled anti-human IgE 50 uL
} Wash

Add 50 uL substrate solution

Incubate at 37°C for 9 min

Add stop solution (200 mL X 3)

Measure fluorescence intensity at 445 nm

Scheme 1. Cap-RAST procedure.
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Table 2. RAST values of food allergic patients (Ua/mL)
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Fig. 1. RAST standard curve. FU, fluorescence unit
(arbitrary unit) ; Ua, one Ua (IU)/mL means 2 ng
of IgE antibodies in one mL of patient's serum.

Table 1. Reference of RAST Score

IgE Score  Diagnose
<A 0 —
A= 0.310/mL <B 1 +
B= 0.7IU/mL <C 2 +
C= 35IU/mL <D 3 +
D= 17.51IU/mL <E 4 +
E= 50.0IU/mL <F 5 +
F=100.0 IU/mL < 6 +
* 1 IU=2 ng of IgE antibodies.
Mana 1-6
Manf1-—4Glef1—4GIlcNAcS1--N-Asn AO
Maner 1-3 Xylpl-2
Mana 1-6
HRP

/ Manf1—4Glcf1—4G1cNAcf1—N+Asn
\ S~
Xy)f12

Mana 1-3 Fucar1-3 Gly m Bd 30K
Mana 1*6\
Man,Bl*zK}lcﬂl~4GlcN&ﬂl—N'Asn BL
Xylp1-2 Fucer 1-3
Mana 1-6
Mana]fﬁ\
Mang 1-3 \Mﬂnﬁlf‘iclcﬂ]‘4G1CNAC,617N'ASH 0OA

Mana 1-3

Fig. 2. Structure of asparagine-N linked glycan moieties.
AQ, ascorbate oxidase; HRP, horse radish
peroxidase; BL, bromeline; OA, ovalbumin.

Patients 1 2 3 4 5 6 7 8 9 10 11 12
Soybean  1.04/0.92 142/0.73 0.34/0.34 6.80/6.25 1.05/0.98 44.5/1.10 7.68/7.28 595/1.35 6.75/540 39.8/342 98.3/39.0 2.65/0.95
Wheat  1.00/0.80 2.28/1.30 0.90/0.89 25.1/21.6 2.73/2.33 70.6/350 4.36/3.73 8.30/1.60 46.3/34.2 2.15/1.80 100/25.7

Rice 1.63/140 1.99/1.13 0.34/0.34 9.11/6.72 0.92/0.75 72.0/7.75 1.22/0.59 — - - — —
Peanuts  1.36/1.07 1.70/1.11 0.34/0.34 4.75/4.16 5.15/4.46 — — — - - — —
Potato  1.61/144 136/0.70 0.34/0.34 8.82/8.13 0.34/0.34 64.2/6.75 — 6.05/1.25 3.53/1.20 — — 2.50/1.00

% Values mean RAST/RAST with anti-HRP (IU/mL).
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Fig. 3. Immunoblotting of glyco-proteins with patient's
serum. a, Immunoblot with patient's serum; b,
Immunoblot with patient's serum after anti-
HRP treatment. Lane 1, Gly m Bd 28K; lane 2,
horse radish peroxidase; lane 3, bromeline; lane
4, ascorbate oxidase; lane 5, ovalbumin.
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Fig. 4. Effect of anti-HRP treatment on RAST. No. 1-
12, Food allergic patients with atopic dermatisis.
Columns in the figure (represent on each patient)
show following plant foods; soybean, wheat, rice,
potato, and peanuts, respectively, from left to
right. Inhibition values are presented as [(RAST
value-RAST value with anti-HRP treatment/
RAST value] X 100.
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Fig. 5. Effect of anti-HRP treatment on soybean RAST.
No. 1-12; food allegic patients with atopic
dermatisis. Open and closed columns (represent on
each patient) show normal RAST value and RAST
value with anti-HRP treatment, respectively.
RAST value (one IU/mL) means 2 ng of IgE
antibodies occuring in one mL of patient's serum.
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