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ABSTRACT

Many plant allergenic proteins have been isolated and identified as pathogenesis-
related proteins. They are produced when biological, chemical, and physical stresses
activate defense mechanisms of plants. These defense proteins are thought to play an
important role in pathogen resistance, and some defense-related proteins are
significant cross-reactive allergens. Accordingly, the allergenicity of plant foods may
depend on the growth conditions of plants or given stress activating defense
mechanisms. Using turnips and soybeans, we measured the allergenicity of these
model food plants after treatments activating their defense mechanisms to determine
whether the allergen content of these plants increase. On immunoblotting profiles,
IgE-binding protein bands were found to increase in both turnip and soybean treated
chemically, and the allergenicity given as total ELISA values were also increased in
the stress-given plant samples. These results demonstrated that activating defense
mechanism of plants may increase their allergenicity. Soy Protein Research, Japan 6,
22-28, 2003.
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Table 1. Pathogenesis-related protein and related allergens
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7 LA 2 Gly m Bd 30K, JisIz&k - T, KEk:
PG EY), Pseudomonas syringe® EE S 5 T
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“+HKM (Brassica rapa) &AL+ H KR
bR T ) VERIVEALLZLD, KE
(Glycine max) & (i) BEFANHIERE L ) 5
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7o NEF DM & FERSE RR) LA LZS
DBLOREIZTTF 7 IF =225 LY
Rt Nz 2 EH Lz, RAREOT LVF—JE
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HAM, KEo7zA BB %Rk 5 IgEbifk % 4+
B B I & FEERICAE L 72,

Class Mol. mass (kDa) Characteristics/Assignment Plants

PR-2 25-35 Anti-fungi/class I T 1T 2-1, 3-glucanase Banana

PR-3 25-35 Anti-fungi/class I I IV chitinase Avocado, banana

PR-4 13-19 Anti-fungi/class I I chitinase Latex

PR-5 22-24 Anti-fungi/thaumatin-like protein Cherry, pepper

PR-8 28 Class I chitinase Latex, hevamin

PR-9 39-40 Peroxidase isoenzymes Tomato

PR-10 17-18 RNase/Bet v 1 homologue Birch pollen, celery, apple
PR-14 10-12 Lipid transfer proteins (nsLTP) Apple, soybean, wheat
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Fig. 1A. Changes in protein contents by treatment
activating defense mechanism. Experimental
details for SDS-PAGE and the stress-
treatment are described in the text.
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Fig. 1B.Changes in allergenicity by treatment
activating mechanism. Experimental details
for immunoblot are described in the Materials
and Methods. Allergenicity is defined to be
allergen contents as described in the text.

0.8 - .

0.6 1

A/450 nm

0.4 A

0.2 4

0.0
x0 x 200 x 100 x 50 x 20 x 10 x5

Serum dilution ratio

Fig. 2. Changes in allergenicity of Tachiyutaka by
treatment activating defense mechanism.
Allergenicity measured by ELISA using patient's
serum. Experimental details for ELISA are
described in the Materials and Methods A, in the
case of chemical stress with 25 mM SA; B, in the
case of chemical stress with 1 mM SA; C, in the
case of chemical stress without SA as a control.

Table 2. Changes in allergenicity by treatment
activating defense mechanism

IgE-binding Changes in allergenicity

protein (kDa) 1 mM SA* 25 mM SA*
37 1.98 2.09 1t
25 1.11 224 1
23 0.68 0.63 |
22 0.53 0.39
18 0.62 0.78 |

*Stress was given by salicylic acid (SA) administration.
Values are represented by a ratio to control as 1.
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Fig. 3. Immunoblot patterns and densitgrams measured with F5 mAb raised against Gly m Bd 30K. Experimental
details for immunoblot are described in the Materials and Methods. A, Tachiyutaka, B, Yumeminori; Lane
1-6, Experiment 1; lane 7-12, Experiment 2; Lane 1-4-7-10, control; lane 2-5-8-11, T-1; lane 3-6-9-12, T-2.
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Table 3. Changes in allegenicity by treatment with
chemical stress
Changes in allegenicity

Allergen (Protein contents)

Gly m Bd 30K Exp. 1 Exp. 2
T-1 T-2 T-1 T-2

Tachiyutaka 1.17 1.22 1.08 1.21

Yumeminori 0.95 0.93 0.96 0.98

Values are represented by a ratio to control as 1.
Experimental conditions of T-1 and T-2 were described
in the Materials and Methods.

Table 4. Changes in allergenicity by treatment activating
defense mechanism
Changes in allergenicity

Allergen .

(Protein contents)
Gly m Bd 30K T-1 Exp. 1)
Tachiyutaka 1.11
Suzukari 1.15
Suzuyutaka 2.05
Tachinagaha 1.16

Values are represented by a ratio to control as 1.
Experimental conditions are described in the Materials
and Methods.
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Fig. 4. Changes in allergenicity by treatment activating defense mechanism.

CBB 1 2 3
30k; Gly m Bd 30K

Immunoblot was obtained using

patient's serum. A, Tachiyutaka; B, Yumeminori. Lane CBB, protein stained by CBB; lane 2, T-1; lane 3, T-2.
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Table 5. Changes in allegenicity by treatment activating
defense mechanism

IgE-binding Changes in allergenicity
protein (protein contents)
(allergen) T-1 T-2
5 -Conglycinin 1.08 1.16
a subunit

Gly m Bd 30K 1.19 1.48

Values are represented by a ratio to control as 1.
Experimental conditions, T-1 and T-2 are described in
Materials and methods.
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