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SUMMARY
(FEL )

I. Title

Development of new fermentation techniques for manufacturing soybean products with low

allergy

IT. Objective and Necessity of Research and Development

O Fermented soybean products such as soybean paste, soy sauce, red pepper paste, and

rich soybean paste, which fermented soybeans, are one of the most preferred
seasonings by Koreans these days. As consumption of fermented soybean products,
which are natural food products, is increasing by the society’s pursuit of functionality
and health, enhancing competitiveness in and abroad by increasing commercial value of

fermented soybean products is becoming necessary.

The prevalence rate of soybean allergy differs depending on the region, eating habits,
and exposure level, however appears to be around 176% of minors, 6% of minor
patients with atopic diseases, and 14% of minor patients with milk allergy. The
sensitivity rate regarding domestic soybean by 1,716 adult allergy patients is known to
be 3.8%.

In addition, the distinctive IgE of soybeans shows positive in 18.3% of minor patients
with allergy sensitized with milk protein. Soybean allergy is known to be a type of
food allergy that mostly naturally disappears by aging and tolerance to soybeans is
mostly acquired when a person is three years old, thus, soybean allergies disappear
from 40% of the soybean allergy patients after one or two years after implementing

soybean restriction diet.

In order to handle food allergy, it would be the most effective to thoroughly avoid the

food causing the allergy, however because it is hard to do so, various methods are

_12_



being undertaken to decrease the allergic feature of soybeans.

O Manufacturing various food products, such as baby food and diets for patients, by using
low-allergic soybean fermented ingredients and researches establishing an

immunological diagnostic method for soybean allergy patients is needed.

O Improvement of the dietary life of patients that show hypersensitive reaction to soybean
protein is needed by producing fermented soybean products with reduced allergen while
maintaining the taste and scent of traditional food, to discover food materials for
consumers with allergic diseases by measuring the allergen contents within the

domestic soybean variety to enhance public health.

O Although there is a report that methods such as enzyme treatment and chemical
processing is effective to remove allergy—incurring protein, researches on the handling

process of Korean soybeans or change of allergens during fermentation are insufficient.

O Although researches have been conducted on manufacturing of low-allergen rich
soybean paste through adding medicinal herbs regarding changes of antigenic protein of
soybean (allergen), however, the systematic selection, cooking, and fermentation process
for the ingredient beans to produce fermented soybean products with low allergen

within the process has not been established.
O A special antibody and gene recombination of the main antigenic protein of soybean, in

addition to the serum of hypersensitive patients, is needed for quantitative allergic

testing.
M. Contents and Scope of Research & Development
1. Search of soybean varieties and cooking condition to produce fermented soybean

product with low-allergen

_13_



O Establishment of soybean cooking condition

- Implementation of ingredient selection for soybean cooking, cleaning, and dipping Iin

advance

- Examination of efficient boiling and steaming time

O Collection of cooking sample and analysis of ingredient

- Procurement of seven types of soybeans with distinctive allergens and soybean varieties

distributed in Korea

- Examination of the ingredients, such as water soluble protein contents, amino type

nitrogen contents, and free amino acids

O Qualitative confirmation of allergen contents of fermented soybean products sold in

market
- Collection of products sold in the markets

- Implementation of qualitative confirmation of allergen through SDS-PAGE

2. Investigation of antigenic change pursuant to varieties of soybean and cooking

condition

O Antigenicity survey on soybeans for fermented products
- Procurement of seven varieties of soybeans for fermented products

Survey of antigenicity of allergen with Immunoblotting using serum of patients

hypersensitive to soybeans

- Confirmation of main types of allergen through MALDI-TOF

O Confirmation of antigenic change pursuant to steaming (boiling) and cooking time using

serum of patients hypersensitive to soybean
- Change of antigenicity of soybean protein pursuant to boiling time

- Change of antigenicity of soybean protein extracts pursuant to heat processing per

temperature

- Selection of two breeds of soybean for fermented products having low contents of

antigenicity protein

_14_



3. Investigation of antigenic change pursuant to soybean fermentation method

O Soybean selection and production of soybean fermentation product under cooking

condition

- Use of diverse fermentation fungis (Aspergillus oryzae, bacillus subtilis, multiple-stage

fermentation)

O Production of fermented soybean products by changing the fermentation fungi under the

optimum cooking condition

- Production of soybean in multiple-stages and survey the characteristics of soybean per

fermentation time

O Extraction of allergen from the produced fermented soybean

- Examination of antigenicity of allergen in interim product of low-allergen fermented
soybeans

4. Production of specific antibody of antigenicity protein of soybean

O Production of recombined protein of main soybean allergens

- Revelation and mass production of recombined soybean allergen using colitis bacillus

- Refinement of recombined protein

O Manufacturing of specific antibody of antigenic protein

- Production of polyclonal antibody

O Examination of reactivity and titer of distinctive antibody of soybean allergen

- Examination on reactivity with soybean protein

5. Development of low-allergen fermented soybean products

O Extraction of antigenic protein and collection of specimen of soybean paste and rich

_15_



soybean paste on the market to measure contents of allergen

O Production of trial products of low-allergen fermented soybean products applying the
optimum fermentation method established
- Low-allergenic soybean paste

- Low-allergic fermented chungkukjng

6. Establishment of allergen reduced soybean fermentation process

O Measuring of allergen content using ELISA
- Comparison of allergen content with fermented soybean products in the market and

measuring of allergen content of the trial goods of fermented soybean products

O Testing of using the fermented soybean products fermented in the established
fermenting method as food ingredients

- Testing of storage stability of dried goods

IV. Research and Development Result

1. Search of cooking condition and soybean varieties to produce low-allergen

fermented soybean products

O Establishment of soybean cooking condition

- The steaming process was implemented in 10, 20, 30, 40, 50, and 60 minute intervals at

Autoclave, 121°C

- The boiling process was implemented by heating in boiling water for 1, 2, 3, 4, 5, and 6

hours at 100TC
O Collection of cooking sample and analysis of ingredients

- The use of a total of seven varieties was recommended as varieties suitable to produce

fermented products, including three varieties from Daepung, Daewon, and Taegwang,
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and four varieties of Gaechuk 2 (variety producing Kunitz trypsin inhibitor (KTI) and
Lypoxygenase), CN628-15(1) (variety producing Trypsin inhibitor, which is a main
soybean allergen), S-09 (variety producing Kunitz, a-subunit of B-conglycin, a main
soybean allergens), and CN304-13.

— The total nitrogen contents differed by an average of 41.13~ 44.23 % between varieties

- A tendency of reduced amino type nitrogen contents among the soybeans after heat
processing of raw soybeans appeared

— The main amino acids appeared to be Val, Tyr, Phe, and His, which changed in various

patterns pursuant to the heat processing conditions

O Quantitative confirmation of allergen contents of fermented soybean products in the
market
- Proteins in diverse molecular weight from 107100 kDa appeared to be distributed among

most of the fermented soybean products in the market

2. Investigation of antigenic change pursuant to cooking condition and variety of

soybeans

O Survey of antigenicity of soybeans for fermented products

- An antigenicity survey for allergen was conducted through Immunoblotting over seven
minor patients showing a specific IgE level of 30 kU/L regarding beans within the
serum of patients hypersensitive to soybeans

— There were three patients showing positive to 21 kDa, a main antigen of soybean, three
to 34kDa, four to 43 kDa, two to 52 kDa, and two to 72 kDa. In addition, regarding the
protein combined with IgE in blood, there were differences shown in reactivity based on
the patient.

- As a result of conducting MALDI-TOF in order to check the N-terminal amino acid
sequence of a protein band, which had substantial reactivity with the serum of patients,
based on the Immunoblotting result, it appeared to be a-subunit of {3 - conglycinin in 70

kDa and glycinin in 43 kDa which are known as main types of allergen

O Confirmation of antigenic change pursuant to cooking condition and boiling condition

_17_



using the serum of patients hypersensitive to soybeans

- The varieties of Daewon and CN304-13 each showed 3.145 mg/ml and 3.231 mg/ml,
showing a high protein content compared to other varieties.

- The glycinin in 43 kDa and a-subunit of B-conglycinin in 70 kDa showed lower
combining power of IgE as the boiling processing time increased, however, considering
the fact that complete destruction was not available only by heat processing in most
varieties, it can be estimated that there was heat resistance.

- The IgE combination ability reduced as the boiling process time increased in most of
the soybean varieties.

- Gaechuk 2 and Daepung beans were selected to produce safe low-allergic fermented

soybean productsx.

3. Investigation of antigenic change pursuant to soybean fermentation method

O Manufacturing of soybean fermented products with the selected soybean and cooking
method

- The change of antigenicity and allergic character of soybean per variety was confirmed
by fermenting with Aspergillus oryzae for fermented soybean products in the first stage
and Bacillus subtilis KCCM 11266P in the second stage, in addition to fermenting by

single stage process using a single bacillus.

O Production of fermented soybean products by differing the fermentation fungis under the
optimum cooking condition

- The neutral protease vitality appeared at its maximum with 572/594 unit/g at the
second stage of fermentation.

- The amino type nitrogen contents increased by the fermentation process, which showed
48755 7 764.94mg% for the Daepung variety and 527.48 = 756.44 mg% for Gaechuk 2.

- The total free amino acids produced from soybeans produced with the two-stage

fermentation method appeared to be higher than other single fermenting sample.

O Extraction of allergen from the produced fermented soybean product

— It could be confirmed that antigenicity decreased as the fermentation time increased. In
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particular, it showed a lower IgE when fermenting by two stages, compared to when

having single fermenting sample.

4. Production of specific antibody of antigenic protein of soybeans

O Production of recombined protein of main soybean allergen

- It was confirmed that serums of patients hypersensitive to soybean reacted with various
bands, including soybean proteins 9 kDa, 21 kDa and 40 kDa, and reacted with 9 kDa
regarding peach protein.

- Lipid transfer protein Pru p3, an antigenic protein, was revealed.

- Used to produce specific antibody to detect L'TP, a non-degradable allergen of soybean

by refining the recombined protein.

O Manufacturing of specific antibody of antigenic protein
- Polyclonal antibody was produced by immunizing a rabbit by refining LTP Pru p3, a

recombined protein.

O Examination of reactivity and titer of distinctive antibody of soybean allergen
— The efficient detecting of the change of LPT content changed pursuant to the variety of
soybean and fermentation method from the fermented soybean was confirmed.

- The Daepung variety showed a lower LTP level compared to Gaechuk 2.

5. Development of fermented soybean products with low allergen

O Collection of samples of doenjang (soybean paste) to measure allergen contents and
extraction of antigenic protein

- As a result of testing the reactivity of IgE by using the serum of patients
hypersensitive to soybean by collecting specimen of rich soybean paste, soybean paste,
red pepper paste, and processed soybean paste, the optimum steaming process and
multiple stage fermentation method appeared to have low reactivity in the product under

research and development here.
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O Production of specimen for fermented soybean product with low allergen applying the

established optimum fermentation method

- Fermented soybean blocks were produced as specimen by drying low allergic rich

soybean paste.

6. Establishment of allergen reduced soybean fermentation process

O Allergen content measuring using ELISA method
- Contents of allergen contents and fermented soybean products on the market were

compared and allergen contents of fermented soybean products on the market were

measured.

- The reactivity to the LTP antigen produced by having LTP Pru p 3 as the antigen

appeared to have a lower trend than the trial goods in this research, compared to

products on the market.

O Food materialization test of fermented soybean products through the established

fermentation method

- The dry and low-allergen soybeans produced by drying the produced fermented soybean
products through the optimum fermentation method using hot air for three days at 70T
appeared not to have a substantial change in quality, such as moisture content and

number of microorganisms, even after the storage period of three months had passed,

thus, long—term storage appeared to be available.

- As a result of handling the fermented soybean extracts with other food ingredients
(wheat) with high likelihood of incurring allergy, a trend of reduced allergen appeared,
thus, a possibility that using fermented soybean products may reduce the likelihood of

potential allergy incurring character in food has been discovered.

V. Research Result and Result Utilization Plan

O Development of efficient antigenic protein disassembling technology by differing the

fermentation condition
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Establishment of a fermentation process to produce functional fermented soybean
products with low allergen

Contribution to soybean fermentation process to produce low-allergen soybean products
and to improve the fermentation conditions

Development and establishment of a method of measuring allergen content in food
Expectation of an efficient result by implementing systematic and cooperative research
between multiple studies

Making available the production of low-allergic soybean fermented products for all
consumers to prevent in advance the incurrence of soybean allergy, and not only for
hypersensitive patients towards soybean

Vitalization of industries relating to food using domestic agricultural products
Improvement of perceptions towards soybean fermented food by producing food using
low-allergen soybean fermented products

Expectation of an effect reducing medical costs and improving public health by
promoting the cure and prevention of allergy

Facilitate evaluation and confirmation of allergic features of foods in general
Enhancement of sales of food processing industry using fermented soybean

Achieve outstanding market competitiveness in and out of the nation upon producing
low-allergic food

Expectation for the sales of this Company to increase by two times, from the existing
annual sales of KRW 4,000 million, by pioneering a low-allergic fermented soybean

product market, which has not existed previously
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—_

3t7] 938 blocking buffer (10% fetal bovine serum-phosphate buffered saline)< ©] 83}
AlZF blocking ¥ & tiA] PBSTZ 33] Alx¥3dth. o] 7)o PBSE o] &3 1:10002 34
g7 94 #etd A& 100 pl® shskar 37°Cel 2413 WS AIZ T PBST® 33 A% ¢

ro

o

’

oo

Al

)

10008 = 3] Al 71 peroxidase-conjugated anti-human IgE % IgA% 37T 247k b
t}. PBSTZ 43] Az3k 3 TMB substrate solution (3,3'5,5 -tetramethylbenzidine,

citrate-phosphate buffer 10 ml, 30% H.O.2u)E #H7}ste] ZF wellol 100 pl 2 @i 1027+
YAl ZATE 1 M phosphoric acidg #H7Fste] HAS AXAIZ] & 450nmoll A SFEE SA S
ST},

3. A 2o M2 gl AR 24

el FFol we Jejd 54 AL 23E Table 201 Yebich tiFe) a71% oigd, A%, s,
B33, CN628-15(1), S-05(%°51%), CN3M-132 o2 Yeht F3H 2749 ztol7t s & + AU
ol FA U7 AEss S-S A9 g9, A 25% FHEGE0~200 g), HET, B3-S &

(250~150 g), T3 F2HFC150 g)ol dlFHE FE2 CN628-15(1), S-09(:51%), CN304-132.2 1}
ERutth gk g G S A AdE gl UEhd, AR oFe] 2] 3 JEE, A
el it 24 Wk ol #%54, 715Ad S & 9FS wA7] wfiel FH AxEA T

F59 AEe BAo] A Auals A9lo] AsdHolof @ Aol AR,
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Table 2. 5+ 3
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(g/100%)
201.6 &~ ¥
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01-11

2025 A~ 9
MH2E 2564 =9

CN628-15(1) 1036 5449

S-09(X-51%) 80.3

JH

e

=
A3

CN304-13 1125 544
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o Sz ne F3E BT ofvkmy A4 &

FApzqel e F2U T obvve) A2 YYS 4 A3E Fig 39 dehidch 0E, o
A, ®H#F, A 235, CN628-15(1), S-09, CN304-13¢] ofmwef HAA TS H 1605~
37865 mg%2 FF WAL 20) o gel & AolE mynh 1210 S EsAA oy
wHA At A BFel we A3 gass 23S dehidnh A% Ae Tl FHAR
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=

T AT Zol7F dSS Foledy. I F2 ofu Ak Val, Tyr, Phe, His 522 4
Blyron dxg A6 wet o geHer WaEE AS destgdrt. durd o g 121TC 9
asle] gkaFo]l 15~ 2 v, IA= 3 v o] F7tete] LR 9

Raw soybean Steamed soybean Boiled soybean

Thr 12.30 35.54 13.56
Gly 11.20 24.98 10.89
Val 97.20 152.73 70.31
Met 4.50 11.10 6.47
Ile 11.20 25.58 11.11
Leu 15.60 41.99 17.42
Tyr 22.40 65.25 271.24
Phe 31.30 78.82 33.66
His 32.50 72.42 33.36
Lys 15.20 31.15 16.23
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Table 3 (B) SAk=el w2 tdFe frejobv|e=qt &3 (mg%)

Raw soybean Steamed soybean Boiled soybean

Thr 15.96 22.65 31.35
Gly 13.48 23.74 18.33
Val 124.64 152.47 125.42
Met 11.04 15.44 19.70
Ile 15.13 32.61 27.06
Leu 2212 0.16 42.09
Tyr 24.67 45.31 37.95
Phe 42.80 71.59 45.10
His 96.99 58.86 66.07
Lys 43.76 69.24 60.96

Table 3 (C) A=l W& 32l frejobve=qt & (mg%)

Raw soybean Steamed soybean Boiled soybean

Thr 21.31 60.03 24.24
Gly 15.20 38.07 18.79
Val 08.24 180.90 81.07
Met 9.27 12.42 15.10
Ile 17.16 38.54 20.89
Leu 28.46 66.14 33.64
Tyr 85.91 317.12 154.99
Phe 33.05 121.17 62.04
His 41.60 96.33 50.58
Lys 22.61 07.28 35.46
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Table 3 (D) S#Fzx=e wh& A= 25 Fo Feobr| =it 3+ (mg%)

Raw soybean Steamed soybean Boiled soybean

Thr 13.92 32.59 65.44
Gly 7.37 23.75 45.56
Val 27.16 63.68 167.13
Met 5.83 14.63 24.73
Ile 10.19 21.63 37.88
Leu 13.81 33.52 58.90
Tyr 21.56 33.47 82.08
Phe 28.39 35.10 96.60
His 31.64 61.10 115.17
Lys 22.31 53.20 132.43

Table 3 (E) Zxx4d0] & CN628-15(1) Z9| frgobn At &2 (mg%)

Raw soybean Steamed soybean Boiled soybean

Thr 31.63 38.88 28.95
Gly 22.03 32.37 14.16
Val 78.82 171.93 80.74
Met 12.00 23.44 13.30
Ile 18.71 32.07 18.08
Leu 29.07 50.15 26.76
Tyr 43.38 93.32 44.26
Phe 50.80 96.80 45.95
His 60.06 80.71 41.60
Lys 70.64 110.18 48.15
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Table 3 (F) SAx270] W& S-09 F9 Faotviit 3 (mg%)

Raw soybean Steamed soybean Boiled soybean

Thr 24.70 29.76 0.47
Gly 17.05 18.83 0.35
Val 130.18 136.05 3.28
Met 13.22 7.43 0.32
Ile 19.97 15.81 0.41
Leu 32.37 271.84 1.50
Tyr 26.22 45.25 1.33
Phe 40.30 66.94 1.98
His 53.36 47.90 6.23
Lys 30.85 28.90 2.39

Table 3 () SA=7o] W& CN304-13 F¢] fraobr =il 3= (mg%)

Raw soybean Steamed soybean Boiled soybean

Thr 36.39 36.67 12.30
Gly 20.10 20.15 0.34
Val 176.73 171.84 99.27
Met 21.76 12.63 4.82
Ile 33.37 24.81 9.12
Leu 49.98 38.35 13.92
Tyr 49.12 7167 27.15
Phe 53.88 77.39 21.23
His 75.43 60.87 21.76
Lys 32.87 24.43 9.82
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Table 4. Al FHFF 16%F2] dukAdE 4
Sample s pH N ij ¥ o i(j;iﬁ): w
a 0.20 0.21 49.0 271.79
b 0.25 0.17 0l.8 294.21
c 0.15 0.16 97.0 470.74
d 0.20 0.31 99.7 493.15
e 0.15 0.43 48.5 341.84
f 0.30 0.27 00.7 495.95
g 0.20 0.13 4.3 392.28
h 0.25 0.27 01.9 840.60
1 0.15 0.13 47.1 252.18
] 0.15 0.66 414 235.36
k 0.15 0.32 43.1 302.61
1 0.15 0.23 43.0 240.97
m 0.20 0.46 43.4 252.18
n 0.15 0.02 38.3 190.54
0 0.15 0.45 90.8 34'7.44
p 0.20 0.49 50.0 305.42
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(A)

08

07 1 mPES
06 - W 30mM Tris-HC| pH 8.0

05 4

03 4

0.2 4

Frotein concentration {rmg/mL)

abcde fghi |k | mnpoep
Samples
(B)
(mg/ml)
PBS 012 012 032 063 015 0.18 013 0.26

30mM Tris-HCl pH 8.0 0.19 011 0.29 0.67 0.19 0.27 0.21 0.26

PBS 0.59 0.48 0.54 0.39 0.25 0.23 0.20 0.22

30mM Tris-HCl pH 8.0 0.71 048 0.58 045 0.34 0.09 0.25 0.36

Fig. 5 . A5 AEel thug
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(A) 30mM Tris-HCl buffer (pH 8.5)

kba) M a b ¢ d e f g h

10

(B) Phosphate buffered saline(PBS) buffer
Ma b ¢ def g h Mij kIl mn o p

Fig. 6 . A1 372 SDS-PAGE
(A) 30 mM Tris—HCI buffer (pH 85) F% ww =
(B) Phosphate buffered saline (PBS) buffer &9 &
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2010 W 3Y9HE 2010 @ 8 €7HA AAALH Y Y Yte] Hanifine] w7] &2V whet
AW Foll gk So] IgE %7} 30 kU/Lo]dS 2l 3o} 7S tio =z 3. o 5 4

i)

s S e Ao gl ottt @4 Ul F 59| IgEi= CAP-FEIA (Pharmacia, Uppsala,
Sweden) 2.2 FA43t i, A dxS T 5o IgE7F glar & AH ¥ oust 4= i

57 @ 2@ 499 BPL Mg sgor d3e 80T nustgc

i Age Total IgE Soybean specific IgE
Patient No. Sex
(Years) (kUa/L) (kUa/L)
1 F 2 1376 49.2
2 M 2 5001 60.9
3 M 2 5001 54.1
4 F 1 765 39.7

AT ElA] e YFE AR FA B AR U EA45E ABAES AAs7] 95

S5 ] n-Hexans Wil A2olA 1A st agkA7]= A4S 7 W vHEeglth o2

_0|L
2
ne
rlo
Hm

Ho 30 mM Tris-HCl (pH8.0), 1 M NaCl¥} A 1:10 (w/v) H] &2 42
A 2o A micro tube mixer MT-360 (Tomy Seiko Co., Ltd., Japan)Z ©]&3}o] 3A]7F <t

o

O

FEote] GRS EEAHT o] &45 4T, 12,000 rpmell A 1027F A4 283 5

NS AFE H7FA] 20T A HIAslo] AL&3tA Tt FE59 @ A2 Bradford methodell

o,

713+ Bio-Rad®] Protein Assay® A %3 1, 552 % BSA (bovine serum albumin)< Af

o
o\
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=)
il
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ot
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SDS-PAGEE AA3tA Tl Gele 12% separating gel¥} 5% stacking gelS ©] €391, A&
= 39 F%E9 sample buffer (1 M Tris-HCl: pH 6.8, 50% glycerol, 10% SDS,
2-mercaptoethanol, 1% bromphenol blue)?} 2:1 (w/v)&E 418 & #E EoA 587 7143
H lane Z 3 pg/ml EgstAch A7) GdEES 100 voltoll Al 908 Alstgon A7ds 3
gel> Coomassie staining solution (1.0 g Coomassie Blue R-250, 450 ml methanol, 450 ml
H-O, 100 ml glacial acetic acid, 800 ml H,O)Z 20%37F 92331 Coomassie destaining
solution (100 ml methanol, 100 ml glacial acetic acid, 800 ml H.O)& Z &3] &2 & LA

MEo] FEE HluEA] &S Th
vb, o7 WA A S o] €8k immunoblotting

Immunoblotting> Son ¢ WH*ell F3ke] AT SDS-PAGE ¥ ®eld @d2
PVDF (polyvinylidene difluoride) membrane (Bio-Rad, USA)®l| trasnsfer buffer (tris base
115 g, Glycine 58 g, 10% SDS 20 ml, Methanol 400 ml, 1500 ml H:0)Z A}-&3}e] 100 volt
o 5] 604 electrotransfer stal W] 5ol AS WA37] 98] 5% skim milk7} ¥3H
TBST (tris bufferd saline, pH 7.5 containing 0.05%(v/v) tween 20) £ 2 AT A 351t
blocking sk3ith. TBST &4 o= 335 A2 ¥, kol A2 25% skim milk7} Z¢# TBST
2 1110002 3]Asle] AoA 2A17F WEgA] 7|21 TBST £do 2 33 Az & 1:10008.%
3] A1 A1 71 peroxidase—conjugated anti human IgE$} A 2o A 1A 7 wkS-A|ATE TBST &0
2 33 A3 %, ECL(enhanced chemiluminescense, Amersham Pharmacia Biotech,
Buck-inghamshire, UK)E ©]&3}9 X-ray 2 & (Eastman Kodak, Rochester, N.Y., USA)ol

14 g g BASAT.

2
g
>
N
T
L
>,
Jas)

vk, MALDI-TOF MS &4

5 &g 2419 N-terminal amino acid sequenceZ &213l7] ¢ AANSw F523 A5
Tol o]Fsle] +A ST
g5 @M AS ¥313 SDS-PAGE®] gel 27te @il 75238 &4 trypsin 0.015 pg/ml

o

AL

| %% 50 mM ammonium bicarbonate &< o4 37Coll A 1247t in—-gel digest ¥4 S A
A a1, Zip-tipe ol &3ste]l A3E A g5E FH| skt MALDI-TOF (Voyager DE-STR)E ©|
4-3}o] peptide mass fingerprinting (PMF)3} MS/MS ion search 29 48 F3] 42 o}

= ak 49 24 x5S NCBI non-redundant database®] Mascot (Matrix Science) software
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T7HA HF EF dA 7] W wE gdAlel WMEE delsr] s =45 TAHLS
Autoclave, 121°ColA 10, 20, 30, 40, 50, 60% APstF o™, A& FAHLS Ao 4= WHH

% BE BA 1,2 3 4,5 6x3F FE 714 Attt

o d2 42 30 mM Tris-HCl (pHK.0), 1 M NaCl¥ &4 1:10 (w/v) HE&=2 42 & 2
2o A4 micro tube mixer MT-360 (Tomy Seiko Co., Ltd., Japan)& ©]&3}o] 3A17F &<t +
Z3lo] gl AR S SEAZHY. o] §948 4T, 12,000 rpmel A 1083 94 £33 3 A
NS AFE A7MA -20TolA Buete] Ab&stdth. 59 @ d -2 Bradford methodel <7
3l Bio-Rad®] Protein Assay® A #3991, ¥+52 2 BSA (bovine serum albumin)g AF-&

SEech
A %%, A% Ag 5o SDS-PAGE

Axz] Wge] e FFH I LA dFo WaE FA87] A3t Laemmli'™e]
of #3lo] SDS-PAGEZS A A|&A T Gele 12% separating gel¥} 5% stacking gelS ©] &3}
A, Alae 3 FEe sample buffer (1 M Tris-HCl: pH 6.8, 50% glycerol, 10% SDS,
2-mercaptoethanol, 1% bromphenol blue)?} 2:1 (w/v)&E 418 & #E EoA 587 7143
H lane Z 3 pg/ml EgstAnh A7) %S 100 voltoll 4] 908 Alstgon A7ds 3
gel>= Coomassie staining solution (1.0 g Coomassie Blue R-250, 450 ml methanol, 450 ml

H»0,100 ml glacial acetic acid, 800 ml H,O)=Z 20#37F 9M3F3L Coomassie destaining

solution (100 ml methanol, 100 ml glacial acetic acid, 800 ml H.O)& Z &3] &2 & LA
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AN

off

ELISAE Engvall 59 W%l £3te] AAstdth FF2E2 dAHA &2 AdTF, 5%
A tiF, A Agdd T FEES FHoE AEERL, A4 FEES 96-well
plate (NUNC, Denmark)el #<& X7} 10 ng/mle] ¥ %= PBS (20 mM sodium phosphate,
150 mM NaCl, 2.7 mM KCl, pH 74)% 3|43t Z+ 100 pl® 535t 4TCoA sy
coating3t i th. tt=2 PBST (phosphate buffered saline containing 0.05% (v/v) tween 20)%
33] AAHstR o, vEol4d AgS WASH7] 98] blocking buffer (10% fetal bovine
serum-phosphate buffered saline)& ©]83}lo] 1A%} blocking 3+ §& thA] PBST=Z 33] A 2% s}
At ol7lel PBSE o438 1:1000= 345 EH 2 100 W 7hskar 37Tl 2413 vESA A
t}. PBSTZ 33 A&g 3 10008l = 32X A7l peroxidase-conjugated anti-human IgE%= 3
7Ce  2A7r wWEEAZATE. PBST® 43 A¥3 % TMB  substrate  solution
(3,3’ 5,5’ -tetramethylbenzidine, citrate-phosphate buffer 10 ml, 30% H,O-2u)E *7}ste] z+
wellel 100 nl & ¥aL 1023F Az Y 1 M phosphoric acid& F7Fste] 284S AA A

F 450nmol A FHEES ZA a2
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1}, SDS-PAGE

Ao F5E did A4S dotry] fste] &3 dwlE S AESte] SDS-PAGE 2
A3k & Coomassie Brilliant Blue R-2500.8 M ale] Rl vz gAS vl nl, #2s}
Aok 1 A3 9, 12-15, 19-21, 25, 30-35, 47, 52, 70-76 kDaoll A t}gst Ex}aFe] ol
HESo| gelolX =% FE3T E3 o5 FolA LTP (9 kDa), kunits inhibitor (21
kDa), Gly m Bd 30K (34 kDa), B-conglcinin (B-subunit: 52 kDa, a-subunit: 72 kDa, «
'—subunit: 76 kDa) & ¥ T8 ¢H=2Ao=w 4 Jdv diARE FAL= MEEE FE

st B2 A

=2 Al2H(kDa)
M 1 2 3 4 i 13 T

170

T0

55
40

35
25

15

10

Fig. 2. &% U+ 99 &9 SDS-PAGE #7949 %&
(M: Molecular weight marker, Lane 1: ™%, 2: ), 3: ef34, 4: 71323, 5: CN628-15(1), 6:
S-09, 7: CN304-13)
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o g Uy 3A @S o]8-3 immunoblotting

T 074 32 €339 immunoblotting 23, 83 IgE W
SetE wd w=o] B¥ = glojultd 10 kDaolA 100 kDaoll 23 vhekatAl vhebykoh. (Fig.
3) 53 T T8 ddo=z &I 21 kDaolA Y-S yERW 417} 39, 34 kDaollA] 3
3, 43 kDaollA 47, 52 kDaollA 29, 72 kDaol A ¥A4S el A% 2%o|get. =3 &

49 dder] gxE dders dd Sl AFolME diFol FEe Bl #Ake] 50%00 A
Whgol e om® B Ao M 49 F 3w Sl 34

kDa oA FAS Hold & A9 A= 23 32T = dATh

w
NN
~
)
S

o
R
=2
X
—
e}

o)
o
o,

kDa

170

70

55

40

35

25
15 —

Patient 1. Patient 2. Patient 3. Patient 4.

I 2 394 § & | 23 & & F . 12X ¥ 94°5 %7 -3 £ § & F

Fig. 3. &2 941 ~ 4= ol &3 32 ¥ F==72 immunblotting
o

(Lane 1@ W55, 20 i, 30 B33, 40 71 #25, 50 CN628-15(1), 6: S-09, 7: CN304-13)
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uh ) F dd 249 N-terminal amino acid sequence

Immunoblotting 23E vlgro 2 32 & Ay db-gAdo] Zd Gl wi=9] N-terminal ©}v]

wAE AE S e8] Y] MALDI-TOFE AA3 A3 Fig. 53 #Zo] (A)E thFe F

(kDa) M 1
170
|
0 b
55 s

40
35
25

15

10

|l'.lml F I

< (A)

<« (B)

2k 70 kDa®] B-conglycinin® a-subunit® # WEFEIL, (B)+= 43 kDa

(A) (B)

Match to: P13916 Score: 473
Beta-conglycinin, alpha chain n=1

Length: 605 aa, molecular weight: 70293 Da Length: 386 aa, molecular weight: 43522 Da

1 MMRARFPLLL LGLVFLASVS VSFGIAYWEK 1 MAKLVFSLCF LLFSGCCFAF SSREQPQQNE
31 ENPKHNKCLQ SCNSERDSYR NQACHARCNL 31 CQIQKLNALK PDNRIESEGG LIETWNPNNK
61 LKVEKEECEE GEIPRPRPRP QHPEREPQQP 61 PFQCAGVALS RCTLNRNALR RPSYTNGPQE
91 GEKEEDEDEQ PRPIPFPRPQ PRQEEEHEQR 91 IYIQQGKGIF GMIYPGCPST FEEPQQPQQR
121 EEQEWPRKEE KRGEKGSEEE DEDEDEEQDE 121 GQSSRPQDRH QKIYNFREGD LIAVPTGVAW
151 RQFPFPRPPH QKEERNEEED EDEEQQRESE 151 WMYNNEDTPV VAVSIIDTNS LENQLDQMPR
181 ESEDSELRRH KNKNPFLFGS NRFETLFKNQ 181 RFYLAGNQEQ EFLKYQQEQG GHQSQKGKHQ

211 YGRIRVLQRF NQRSPQLQNL RDYRILEFNS 211 QEEENEGGSI LSGFTLEFLE HAFSVDKQIA

241 KPNTLLLPNH ADADYLIVIL NGTAILSLVN 241 KNLQGENEGE DKGAIVTVKG GLSVIKPPTD

271 NDDRDSYRLQ SGDALRVPSG TTYYVVNPDN 271 EQQQRPQEEE EEEEDEKPQC KGKDKHCQRP

301 NENLRLITLA IPVNKPGRFE SFFLSSTEAQ 301 RGSQSKSRRN GIDETICTMR LRHNIGQTSS

331 QSYLQGFSRN ILEASYDTKF EINKVLFSR 341 PDIYNPQAGS VITATSLDFP ALSWLRLSAE

361 EEGQQQGEQR LQESVIVEIS KEQIRALSKR 371 FGSLRKNAEE AKAKAEEMAL TRPYAP

391 AKSSSRKTIS SEDKPFNLRS RDPIYSNKLG

421 KFFEITPEKN PQLRDLDIFL SIVDMNEGAL Sequence Coverage: 27%

451 LLPHFNSKAI VILVINEGDA NIELVGLKEQ
481 QQEQQQEEQP LEVRKYRAEL SEQDIFVIPA
511 GYPVVVNATS NLNFFAIGIN AENNQRNFLA
541 GSQDNVISQl PSQVQELAFP GSAQAVEKLL
571 KNQRESYFVD AQPKKKEEGN KGRKGPLSSI
601 LRAFY

Sequence Coverage: 30%

*Redindicate corresponded N-terminal amino acid sequences

Fig. 5. 5% ©w&d FZ %5 9] N-terminal amino acid sequence
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9. 2% 240 Be fgF gugel s

T A giFe F5E dwd PSS dolry] fEte] FE3 dwMAS A85hd]
SDS-PAGE 2 A]%F ¥ Coomassie Brilliant Blue R-2500.%2 A &lo] F]d dhuldui=29] <oF

As v, #EEkdn 1 A dAA S E 121T, 30+ ol T5 AE st dulEo] i) E

o] 70 kDa ©o]&te] Wi=xrt #FE AoV 121T, 1023 20 A=d FelA= 19-21, 25, 34,

of FaHE Heth 4 AL 121C, 0%olW FEF xdow
S
(A) (B) ©) (D) (E) (F) (G)

1 2385 193 i560 234588 23456 123456 1234561 23451

Fig. 8. S5 Aztel m& #F¥ diF d¥id o SDS-PAGE (A i3, B thdd, C: H-,
D: 7# 2%, E: CN628-15(1), 6: S—-09, 7: CN304-13, Lane 1 ~ 6: 121TC, 10 ~ 60 S5 A
213 o)
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s A oiFe FFE 9WE S dotry] fdte] FEI dwMAES AREEo

(A) (B) (0, (D) (E) (F) (G)

123456 123456 1234656 123456 123456123466 1234656

i Ml

Fig. 9. 7k A3kl w2 #3508 disF dd o] SDS-PAGE € (A: o<, B B¢, C: =3,
D: 71#2%, E: CN628-15(1), 6: S-09, 7: CN304-13, Lane 1 ~ 6: 100C, 1A1%F ~ 6A1%F b
A3 o)
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Ax g g =g 233 4 ddded i FEIAE 43, 62 kDaol Al gm]E ukg
S BHAx, oY FFL 34 kDa, B3-S 21, 34, 52, 60 kDaoll 4 vluz 743k wr$A4S ey
o A 25 34, 43, 70 kDa, CN628-15(1)ell A& 9, 43, 52, 70kD, S-099]4& 34, 70kDa,
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Fig. 13. &% A& dF< 70 kDa @23} [gE A352 vl
(A: 9%, B: 1, C: ®4, D: 71825, E: CN628-15(1), F: S-09, G: CN304-13, S10 ~ S60:
121, 102 ~ 60% F< A dF @)
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buffer, 0: Aol @M=" 1 ~ 6 100C, 1, 2, 3, 4, 5, 6/ A A& diF Gz
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2012 3 1 9N5E 2012 @ 8 A7A AHEAME Y Aolate]l W Q3ted hanifin®] W9r1EY
o wet A W oiFol i So] IgE FA17F 30 kUa/L ©]7ds HQl $o} 8-S e
33 tH(Table 1). €& U 5 Eo] I[gEx= CAP-FEIA (Pharmacia, Uppsala, Sweden) 2. & =
Aetoia, A2 -80T Hsto] Abgagich

ol

Table 1. thF WA Sto} I AR

Patient No.  Sex Age Total IgE Soybean specific IgE
(years) (kU,/L) (KU,/L)
1 M 4 1089 384
2 a 1 57 7.7
3 M 1 174 21.1
4 M 0 1899 95.7
5 F 0 357 7.8
6 F 3 1019 5.0
’ M 1 105 17.0
8 M 4 527 5.1
o waiel 4e F39 gre wE

YEE FEER 2733 AFste] tFe RAZ 2207 B whx deelA FAste] 14

wj 7] gk 121 CAA 25%3F 7 SAER e FEe Wk gige] 9 g

o

ol &

% LZ1(B. subtilis)¥} WET(B. subtilis (natto))< 1g@ 10° CFU %22 HF3lo] 7
TCoA 484 7F T astatt (A oryzae)E HF 1 g@ 10° spore’} H =2 A&} 37
HESL 30Tl 48417 Hasedet. s 2w BHas FF (A oryzae)S 1 gd 10°
spore’t HEF astdE dA HEEa T dHe dAE 9Y wjzbx] 30To Al 244
Foold wEaF § AE(B. subtilis)e FHEste] 42TolA 2443 EE AT @Y TE e}

2ct g OiFE 60C €3 1xste] W wasty Ago ARSI wa

f
A
w

o

A (1Y 2)
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Y W 2% wEEE
|
|
| A=UT P A QAR
' l
|
. k= 20T (2-33])
o
;o BA 20T 10h.
| }
-1 5] 20 G -
| !
| SAk 121 T —925 min.
| I
|
| d 330

@ BFF A SFU/G) T | «®
,,—"" 1CH& s 30T ~A8h.
® DEF (105CFU/g) =~ A +—O@
20t S 42 °C ~24 h.

T
Q

D
2
e
M
D
.
ﬁ
of
ol
ol
juto)
2
—_
i
e
fol
i1k
x
Do
i
e
fol

i Als Wl EAE e ANAEES AASY] flske] Sl

o WA= S Al wkEsk k. o] A Sl

%2 30 mM Tris-HCI (pH8.0), 1 M NaCl# 34 1110 (w/v) HI&2 4 F A2A
3A

17+ Bt v

oX
ML
o

micro tube mixer MT-360 (Tomy Seiko Co., Ltd.,, Japan)E ©]-& 3}
SE AT o] £4S 4T, 12,000 rpmel A 1087 ¥4 B3 3 A AS 20T oA
i

alo] ALg3lgTt &% @A Bradford method® ol

rob

o
i

713+ Bio-Rad®] Protein Assay

(BioRad Laboratories, USA)"= A &a} 1, T+E 2= BSA (bovine serum albumin)g Ab

gahgt,

vh, @b A protease A =A

@A protease A S Park¥ Oh'Pe] wiyloz =Asdch. 7|42 A4 protease (pH
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3.0)= lactic acidE, s4 protease (pH 6.0)¢} &¢Z2 A protease (pH 9.0+ 0.1 N NaOHZE
A7 ate] A 23 2 % casein (Hummarstein, USA)-& 48 AL-839 0, buffer= protease &
Fol wa} 24 protease®t F A proteases= Mcllvaine buffer (0.2 M Na,HPO, * 12H,0O + 0.1
M citric acid, pH 3.0, pH 6.0)5, &Z2] 4 protease= boric acid-borex buffer (pH 9.0)E A}

gttt B4 tiF AR 10 g3 32 SR 100 mLe s EFshaA 413k Ft
|5 A 5 gt As AREEkSlH

7+ 7} 9] bufferol] €3fA7] 2% casein &< 1.5 mL¥} 2z} pHYE buffer 1.0 mL2 A] & o] ¥
< s 249 05 mLe ¥ 40ToA 603 wH&AlZl ¥ 04 M trichloroacetic acid
(TCA)& 3 mLe F7bete] whg& BAAZT. A2oA 1027 WA thg o st d&
oo} 1 mLol 04 M NaxCO; &< 5 mL¥} 5y
40Col A 3023 EAAA 660 nmellA FHE=E SAeAT. E4LEAH L2 6023 tyrosine 1

loh

213l Folin-ciocalteu €< 1 mLS 3 7}sl4]

0
)
ugS AAEE 24%S 1 unit® st

ro

A= 5 goll T4 9% mLE 7bste] 100 mL2 &8 F 160 rpmo 2 1A3F §3F %
7 o ¥ (Whatman No.2, Germany)3}ith. o] & o] 50 mLS F3Fel 0.IN NaOHS. = pH
8A7MA 3} &t TAHAEE=EH 20 mLE 71e] 0.IN NaOHCS. 2 pH 847} & uwj 74A &

Aotk HAAe FHS ZAAS7] Y38t pH meter (Orion 420A, Thermo, Beverly, MA,

oh. Frel obvlial 24

g@A7 s dF 390 2 goll & 25 mL& hste] dAsg £ 100Cel A 1587 71
] 3te] ofn] w=AtS &EA AT Al S Watman No.2 filter paperS ©] &3} filtering 3+ %

= 3 & o] H=HS littum citrate buffer (pH
2.2)% o] &3to] 10 mLE A&t 48 % 0.22 um filter2 filtering 33 sep-pak o & A
AE AAS Y] A AlgE AFESATE A2 olu 4t AHs 4] 7] (amino acid autoanalyzer

S433, Sykam, Germany)® 4] 1t}
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2}, SDS-PAGE

HE el wE F5E diF ddEA Y WsE FA67] fste] Laemmli®] W
197200 =3}l SDS-PAGES AA8tAth Gele 15% separating gel® 5% stacking gelS ©]
43} 32, running buffer (1.44 % glycine, 0.3 % Tris—HCl (pH 8.0), 0.2 % SDS)= pH 8.32
2 A5t AFgsth AlEv H¥ %9 sample buffer (1 M Tris-HCL: pH 6.8, 50%
glycerol, 10% SDS, 2-mercaptoethanol, 1% bromphenol blue)9} 4:1 (w/v)2 42 & #+= &
ANA 5 7FEE FH lane & 8 ug/mLE EEskth 71952 100 VellA 90% Al &5k
o H719%F % gele Coomassie staining solution (1.0 g Coomassie Blue R-250, 450 mL
methanol, 450 mL H,O, 100 mL glacial acetic acid, 800 mL H,O)Z 20%7F <3}
Coomassie destaining solution (100 mL methanol, 100 mL glacial acetic acid, 800 mL H-0)

2 443 84 F a4 usg dsg.

- U —=

2}, Eo] IgE =A

ELISAE Engvall®} Perlmanns?’e] Wilol 35k AAsgich HaAz F5d dF

Lo

"

=85 FAoE ARSI, 474 FE=S 96-well plate (NUNC, Denmark)el HZE &
7} 10 ug/mLe] ¥ =% PBS (20 mM sodium phosphate, 150 mM NaCl, 2.7 mM KCl, pH
THE FAsEte] ZF 100 ul® BEF3a 4ToA Y coatingdtith thed PBST

(phosphate buffered saline containing 0.05% (v/v) tween 20)%2 33] Al &3} ov, H| 504

H

Aste WA 3] 98l blocking buffer (10% fetal bovine serum-phosphate buffered saline)S
o] &3}o] 1A]7F blocking 3F ¥ ThA] PBSTZ 33 A2 3kt o] 7)o PBSE o83 1:2002
2 A% A& 100 ul® 7hstal 37TCol 247 v Al Zth PBST=E 33] A& g 5 1,0000H
2 3]4 A7l biotinylated goat anti-human IgE (Sigma, USA)%= 37Col 2A17F ¥FE-A|Z T}
PBSTE 43] A3 & 1 % FBS¢ avidin peroxidaseE 1:4002.% 3] Aol 408 wH&A A
t}. tA] PBSTZ 33] A #3 & ABTS (2,2'-azino-bis (3-ethylbenzthiazoline- 6-sulfonic
acid), Sigma, USA) ¢ Hy0,& #7Fste] Zb wellel 100 ul & 23 1023F 242 £ 405

nmell A FFEE SA AT

_92_



Fig. 2¢ vhepi ol

jr,]_.?_
=

eyl

Mo
ol

)

of wet F=7t

!

o BE G

248 mg/mL %

= -
L

o A

%

<

2

=13
=

o
Chy

9
vrold 0.99~1.11 mg/mL= YEFSTE

=
o

ol
Ho

Z7FA 2 2.38 mg/mLell A

vrold 0.92~1.34 mg/mL= YEFS T

E E25 v

ME 25 %= o3

o

= sz
T

=

Z A
“

of wel Ahgq wud Fev)

71}

-
1

2 e o =M e

o

T}A] amino acid, peptide &

A 5

=83

o gl o3|

(B)

(A)

—Cmm 4. Or)yzaE + B.5UbLIS

T
=] (=] =] =] =] =] =]
=} a1 =1 [Ta} =1 3] (=]
] [ ] —l =l =) =}

(qui/Bw) syuaguod wayosd ajgnjos

o
5 pt
= £
1= =1
o b
= oy
. -+
= i
58 33
& oth o
oy i =T
T
[} [ } [en } [l [} [} e}
[ e} [==] 3] (=1 s} =]
[l ] [ L = =] [}

(Jw/Bw) sjuaquod ujosd agnjos

36

=]

a8

Time (h)

Time {h)

<.

% 2

(B) 7H

s
o,

g wude] WE (A) U2

_93_



v 59 protease &4 W3}

i3
kol
X
e
il
)
i
o\
e,
=
i
o,
=
@)
o
7
(@)
fic]
oX,
o
e
i~
r
iR
i
e
ox,
s
@)
o
7
(@)
o,
i)
oX,
rlo
r
i

gl B E=A dEst e, 2

3
@)

o
7

D

fie]
o,
g
Jo
il
o\
t
2
14

2k TE oA A3 FA proteasedl X
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=743 235 Table 20

R4

& el ofmwmAke] dhEEe 29k MR A 155390 mg%E M =A dEu o,
7 51864 mg%, WET TEF 473.95 mg%
9 wET Bt 39 A ehgrh =@ 2

=
o W g oA E3] glutamic acid, threonine, proline, alanine 3F&Fo] =74 #AE ¥ Arh.

AH 258 w wES 28 BEF F obveile] FFE AP A3E Table 301 1}

2] oppikel S F FF I vVIA R 2k FE ol A 2801.66 mg

)
et et WE - 903.01 mels, ALxE WE
o2 A AF HdW ole iz YEA

2 7 =2 FEs et ¢ 2HEed = TE T 131026 mg%, WET TET

984.75 mg%, i zxv W& 680.57 mg%el W& Ztzh 2uf, 3ul, 4uf o] E=A LtERE
& 1l ofp=Ate] =

meba] 20k BEHo R A|xF oA thE WY aq Hu
= @il do] g 9oF ofnxAtoz g&HoR FIE Aol
43 W3 A ZA] glutamic acid®t phenylalanine®] 3taFo] =
Ao H2] FAS B subtilis S-16, B. subtilis K-279]
lutamic acid, leucine ¥ lysine®] &r=Fo] H=dtial H

0% ke gwe yeEua.

glutamic acid= &%

2 m
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Table 2. TEAIZ HFHF2 2 obv]=2t &% (mg%)

Raw .. B. subtilis Two-step
soybean B. subtilis (natto) A. oryzae fermentation
Threonine 12.30 9.99 28.52 25.94 48.90
Serine 0.23 5.24 28.35 12.03 30.37
Asparagine 0.00 0.14 0.00 0.11 0.16
Glutamic acid 1.64 100.94 95.80 214.22 476.28
Proline 0.01 68.55 32.34 134.42 154.53
Glycine 11.20 17.07 13.12 55.68 60.02
Alanine 0.89 20.42 46.88 65.24 107.04
Valine 57.20 41.98 34.06 68.57 186.67
Methionine 4.50 19.29 10.87 26.13 30.96
Isoleucine 11.20 26.22 25.66 47.97 51.73
Leucine 15.60 59.03 53.75 5.99 60.94
Tyrosine 22.40 45.17 27.70 73.40 51.17
Phenylalanine 31.30 68.15 37.59 106.06 131.21
Lysine 15.20 26.05 1.98 53.77 21.80
Histidine 32.50 1.67 0.00 1.72 1.98
Arginine 0.85 8.73 37.34 11.75 40.12
Total (mg%) 217.02 518.64 473.95 903.01 1453.90
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Table 3. WEAZ /A2 F9] fre] ofr| =4t

stk (mg%)

Raw .. B. subtilis Two-step
soybean B. subtilis (natto) A. oryzae fermentation
Threonine 13.92 12.51 106.96 19.94 150.06
Serine 0.50 3.61 0.00 10.57 16.08
Asparagine 0.00 0.36 1.27 0.15 1.45
Glutamic acid 0.47 146.15 185.52 404.09 950.59
Proline 0.02 104.57 132.36 95.91 269.68
Glycine 7.37 35.90 53.47 64.78 78.23
Alanine 2.00 36.32 59.79 82.56 140.65
Valine 27.16 63.75 51.96 71.82 170.38
Methionine 5.83 16.69 51.88 31.08 54.29
I[soleucine 10.19 26.89 26.05 45.56 175.86
Leucine 13.81 58.53 95.61 173.71 183.31
Tyrosine 21.56 52.79 35.01 77.32 193.09
Phenylalanine 28.39 75.52 82.98 113.85 234.04
Lysine 22.31 39.11 44.26 98.34 104.17
Histidine 31.64 1.18 0.00 2.60 2.86
Arginine 1.60 6.68 57.62 17.98 66.93
Total (mg%) 186.77 680.57 984.75 1310.26 2791.66
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Daepung Gaecheock-2 (B)  Daepung Gaecheock-2
kDam 1 2 3 4 5 6

kDam1 2 3 4 5 & kDam 1 2 3 4 5 6 kbDam1 2 3 4 5 6
170

17

(D) Daepung Gaecheock-2
kDa M 1 2 3 12 3

Fig. 5. && W59 SDS-PAGE. B. subtilis ¥& (A), B. subtilis (natto) &% (B), A

oryzae & (C), 2¢t &g (D); M, molecular weight marker; lane 1, &34 %2 tiF;

=)
lane 2, 0 A7+ @& 3 5, lane 3, 12 A17F 2& 3 5%, lane 4, 24 A17F 2&3 g5, lane

R4

5, 36 A7+ ¥rE s 5 lane 6, 48 AlZF a3k o5
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2. A8 2

SE,
yu)
=

it

7 ALgRF, Fepan)s, v

Top 10 E.coli competent cell, E. coli BL21 (DE3)%} recombinant E. colit= 37C, LB wj# 2 233t
GAA S Hrbste] wjdeth BE A= SigmaZHE FYsE o oy e FEE ARSI
ot ampicillin 50 pg/mf; kanamycin 50 pg/ml. ®§A]:= Difco (Detroid, Mich), pBluescript I SK+

(Stratagene), ®E]+= pJET 1.2 blunt cloning vector GZ AH&3%

o

uh it

o] &3 LTP wrd 2 =k A4l
(1) Total RNAY] ¢

B 5ole]l Total RNAS #2]+= RNeasy Plant Mini Kit(Quagen Inc, CA. USA)ES o] &3}
o, A ALRE FA Ao B3I Eol 100 meol 450 ul®] RLTE # 78l voltex st
56 Coll Al 38-7F WkS-3Fdth 752 2 ml e-tubed] £9]2+= Qiashredder sign columnel 2

AR £99 dAAe A e-tubeol] MEIFJHAC] EAHA FreF FTh LI

al
S =S 34357 Y8 059 ethanols #H7betx &gttt} Y HAAES X

o 2
ml FZFo] dE sampleS RNeasy mini columnel &7l & 8000 goll Al 157+ QA& 3}
KA

o] ExolS Az RNeasy ZHd ol RW1 buffer 700 ulE #7}ste] 8000 goll A 15%
A 723tk RNeasy columns A Z& 2 mle] e-tube® %7 ¥ RPE buffer 500 ulZ& ¥+

tubeE 2 columne AlAH37] ¢l 8000 gollAl 156x7F YA R ste] ExHNS A7 3o},
RNeasy columnel RPE buffer 500 ul& % 7Fsted 8000 gollA 2%zt dAdie] s Al
e—tube®] RNeasy spin column< %3 RNase free waterS 50 ulE 7}l RNA &5 ¢

3 8,000 gol Al 1327+ QAR s},
(2) cDNA®| 34

225 total RNAE o] &3] ImProm-TI™ Reverse Transcription System(Promega
Copertation, WI, USA)E A}l&3lo] cDNAES At &4E 2 &0} lipid transfer protein
Pru p 3 F3d# (GenBank Accession No. AJ] 277163)E W& S 2 sense primer 5 -

GAATTCATAACATGTGGCCAAGTGTCC - 3¢} anti-sense o' -
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CTCGAGCTTCACGGTGGCGCAGTTGGT - 3'& Al&3ste Eco RI/Xho I Agtas F9&
7MA =5 PCRE A5 th LTP clonings $13 primer A9 Table 13 #3, PCR %31
2 1 step 94C, 2 min, 2 step 94C 20 sec, 55C 30 sec, 72C 30 sec, total 30 cycle, 3 step
72C Smin)o 2 A A s T}

Table 1. LTP gene F24Y< 93 PCRo| AF&% primere A<

Primer Sequences (5'-3")

5'-LTP 5 - GAATTCATAACATGTGGCCAAGTGTCC - 3
(Forward) (Eco RID)

3'-LTP 5" - CTCGAGCTTCACGGTGGCGCAGTTGGT - 3
(Reverse) Xho D

(3) LTP fHx#re] 24

AL

PCR AH=2 0.8%¢] agarose geldl 7|9 &3te] HEH @HS Wizard SV Gel and PCR
clean-up System (Promega, USA)S ©o]&3ste] &=39th. PCR 4t&ES pJET 1.2 blunt
cloning vectord] subcloning 3 & Top 10 E. coli competent celldll transformation 2 A]3}o]
50 ug/ml®] ampicilline] &% LB vix|o| A 37T, overnight #]¥sle] kA FES Mwstsd

.

(4) DNA sequencing

]_

terminator/primer cycle sequencing kit (Perkin—-Elmer, USA)Z A}&3}o] dideoxy-chain

rr

FAA7E e FHEFES Adslr] 98] PRISM Ready Reaction Dye

(o,
ol

termination WY O ® sequenceE ZASATH AMEL aqutomated DNA  sequencer (Model
3100, Applied biosystems)s °]&3ste] A5 T nucleoted sequence®t amino acid
sequence®] FA 418 DNAMAN analysis system (Lynnon Bisoft, Canada)E ©]-&3}3 oW,

BLAST program® & protein—coding regions FA}s}dth.

(5) LTP #x k] &
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Cloning® 5% %3] mini prepl & plasmidE #8383 E co RIY Xho I AlgtaArs
2 g]sle] 2% agarose geldl A 719 %3te] ¥5tE DNA ©#HS 92 v} elution 3to] &ad&

pET 21 a vectorel ligationd}it}. olw] pET-21 a vectori= T7 RNA polymerase responsive
promoter 24 Hisg-tagged fusion proteins A2Fstth 28] 3 ampicilin WA FAAE 714 H
N-terminal T7-Tag® sequence plus Hisg Tag® sequence’} Az wh¥l & 9] C-terminus®l
A71A Ao F249¥ pET 2la vector= WdE o520 BL 21 E.coli competent celldl
transformationd}$1 2™, 50 ug/mle] ampicillinS $H-F3F LB =]l A 37T, 200 rpmo 2 v <
AT ODgpol 05¢ W IPTG (isopropyl-B-D-galactoside)S HE% %= 0,1 mMo| H == #H
7hetol Azt FAaAe] BES FRstdvh IPTG 7S A3 230 443ks ) &Feko]
Wi o v iy #AE 3ttt LTP 348 2249 2 232 Figl o Yepii sl

EcoR | Xho | EcoR | Xho |

| Restriction Enzyme Digestion |

l Ligation

PET 21 a + E ColiBL 21
-Prup 3 _
Transformation

Fig. 1. LTP 3 =9 #&d& 913 plamid map
(6) his-tagged T 7 antibody(B)E ©]-& 3}t western blotting

e g gl o] LTPYS &9lsl7] 935t his-tagged T 7 antibodyE ©]-83}¢] western
blottingS =3 3} th.
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(7) Az Sde AA

Ni-NTA Superflow(Quagen, USA) 6x His &2 ZH & o] &35l &S AA|5A ). Buffer
24L vay 2o

Equilibration Buffer : 50 mM Tris-HCl(pH 8.0), 0.5M NaCl, 10 mM imidazole

Washing Buffer : 50 mM Tris-HCI(pH 8.0), 0.5M NaCl, 20 mM imidazole

Elution Buffer : 50 mM Tris-HCl(pH 8.0), 0.5M NaCl, 300 mM imidazole

ANz Sdwlds AT & @ ZARzgo A Fste] rabbit polyclonal 3AE A3t
Rabbit 2 #lE]& WHA|7]7] f8iA F 35 mg/mLe @¥dS SDS-PAGE ¥ &ld WHEE
zZheba] PBSeoll HAsto] A& skt

(9) LTP Seol@Al& o83 o] LTP 33 =4

A7 A Aleike F5E dFo LTP 5482 oA ALkdE LTP Sold A& o] &3k
ELISA %ol Fsto] Attt HaEAZ] #3548 7Y FEEs o= A&, &4
Zrol FEES 96-well plate (NUNC, Denmark)el #% H%7F 10 ug/mLe] ¥ %% PBS (20
mM sodium phosphate, 150 mM NaCl, 2.7 mM KCl, pH 7.4)Z 3|4 3o] ZF 100 o 53}
3L 4TColA 35 coatingstth. Y PBST (phosphate buffered saline containing 0.05%
(v/v) tween 20)2 33 Azt om, nEolx AFS WA 98] blocking buffer (10%
fetal bovine serum-phosphate buffered saline)E ©]83}o] 1A%t blocking 3 & thA] PBST
2 33 AFsAT. of7]ef PBSE o] &3l 1:5000.2 ASH 1% LTP &AE 100 ulL® 7hshal
37Col 2A17F ¥bgAlZITE PBSTZ 33] Alz3k 3 200082 3]2 A7l Peroxidase labelled
specific antibody®= 37TCel 2A1F BFSAHTE PBSTZ 43] AF3s $ TMB substrate
solution (3,3'5,5’ -tetramethylbenzidine, citrate-phosphate buffer 10 mL, 30% H0, 2 ulL)& *#
7Feke] ZF wellell 100 ulL® ¥ 1053F W2 AZH T 1 M phosphoric acidE % 7}38fo] 248 &

AAANZ F 450 nmel A FFEE ZAs A

2
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B

7b. WoF B ok LTP

A Al oH(Fig. 2).
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kDa

Fig. 2. tlF¢ H5ole] SDS-PAGE (1~3 : W+, 4~6 : HFo})

M: molecular weight marker, Lane 1. Daepung, Lane 2: Daewon, Lane 3.Taegwang, Lane
4: Mibaekdo, Lane 5. Odoroki, Lane 6: Nagasawa Hakuho

(A) (B)

kDa

Fig. 3. U179} HFol guldz ojF 7z 32 @342 immunoblotting (1~3 : -7, 4~6 :
Bz o})

M: molecular weight marker, Lane 1. Daepung, Lane 2: Daewon, Lane 3.Taegwang, Lane
4: Mibaekdo, Lane 5. Odoroki, Lane 6: Nagasawa Hakuho
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+

Glycine
Pesach

Glycine
Pesach

Glycine
Peach

MGKSVVEKLLWMAIVCLVLGVISITPKAQAAVTCNQVVSNLTPCISYVLNGGKTVPGPCC €0«
——————————————————————————————— ITCGQVSSSLAPCIPYV-RGGGAVPPACC 28+

TEk X% kX EEEx kK * & xk **x

NGIKTLFNLAHSTPDRQTVCKCIKNAVSAFHYGKSNVDRAAALPKQCGVNIPCQISPSTD 120«
NGIRNVNNLARTTPDRQAACNCLEKQLS -—ASVPGVNPNNAAALPGKCGVSIPYKISASTN 86+«

xXExX Tk * Tk EE K x X % X *TEEEE TEx X Tk xxk

C-TRVQ 125
CATVE- 91«

Fig. 4. I+ Glycine?} &5olLTPY &4 4
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L}, <o} LTP (Lipid transfer protein Pru p3)¢ 24

RNeasy Plant Mini Kit (Quagen Inc, Ca. USA)= o] 88te] %&oke] total RNASE 3353}
o dH A de Hsol LTPY mRNA AMd-& g2l (accession, No. AJ277163)sko] A 2t
OME o] g3t cDNA a4 ol7tz== A Ard% 3 Azl ok 280 bp 2o WI== o

st = AT (Fig. 5).

o m pas

55

Top 10 cell®l transformation 3} ¢]

3l
A3 Eol LTP Pru p3¢t dA 8= AL

2% PCR AH=S pET2la-d(+) vectorel] 4+<
cloning3ttt (Fig. 6). 249 % sequencing %+

gel 59l oh.

o
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300bp

Fig. 5. &%} LTP Pru p3Z& RT-PCR% #A7|d5 A}
M : Marker(100bp Ladder)

300bp

Fig. 6. pET 21 vectorE ©|£3}¢] cloningst LTPS] d7|9 & A}
M : Marker(100bp Ladder)

Lane 1, 2: E. coli Top 10 confident cell transformed with vector pET-21a with Pru p 3
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v}, H<o} @l Lipid transfer protein Pru p3¢ @&

W8 FF9 Ecoli BL219 transformation 3F 3 oA vl oFa} A A

e

Cloning 3 A
isopropyl-1-thio-B-D-galactopyranoside (IPTG)E ©]&3}] inductionstAtt. Fig. 7 (A)+=
IPTG TEZ g ste] a3 & SDS-PAGEZ AA g Autolmhis-tagged T 7 antibody S
o] &3le] o] AR o] FoHi=A western blottingS 3] g<ld A3=E Fig. 7 (B)ol
et IPTGE H7FekAl skS Alol= o] o] FojA %] &or IPTGE H7Fsk3d
= W ko Fglo] B & ofFojH ot wale] 0.1 mMel HE 1 mMAw ¥ Z o]
FolA= As st

e}

3} 12 KDAF-Al A LTP7F 2d s = AS Folssth

Hr

3 SDS-PAGE oA & 55 AEstA &2lslr] o8]

T 7 antibody S AF-&3F
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(A)

BUBT SN0t | -
DU0 OO0 -

(B)

kDa

% -

40 —
35 —
25 —

19 —

Fig. 7. IPTG induction(A)& A% A= @ d e SDS-PAGER S 23

7 antibody(B)E ©]-& 3 western blotting.

)

=

his-tagged T

M: Marker, Lane 1: Pellet without IPTG, Lane 2: Pellet treated IPTG 0.1mM, Lane 3: Pellet
treated IPTG 1mM, Lane 4: Supernatant without IPTG, Lane 5: Supernatant treated IPTG

0.1ImM, Lane 6: Supernatant treated IPTG 1mM

- 115 -



g}, HE-<ol @l Lipid transfer protein®] 2 A

Ni - sepharose (GE Healthcare) gravity columnZ ©]&3}o] A A3 & SDS-PAGEZS A A3}
o] Fig. 8 YeATl Elution 3 fractione SDS-PAGESH Z 3} Lane 24 67}4] elution
Z7lol s¢tow @We o] duldoe] AAHE s AT 7 AATH AAR duihe] Ha
o LTP7} =% Zelslr] 938l N-terminal amino sequences AA] 3 Ay}l 62%9]
sequence coverage® &% o} LTP Pru p 3 ¢ RS A 4 ATt (Fig. 9). =3 Fig. 10
of Yeldl nle} o] LTP Pru p 3 WF9 Glycine¥ 2545 el ornz tFo i

A L= LTP AE< 9 Sol@dA Az 82 + das A

wa M 1 2 3 4 5 6

130
70
55
40

35
25

15

T

10

Fig. 8. AA® Azxg @2 LTP Pru p3 SDS-PAGE Z3}
M: Marker, Lane 1: Supernatant of BL21 treated IPTG, Lane 276: fraction 175
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Gi | 17974195 Mass: 9138 Score: 88 Matches: 8
Pru p 1 (Prunus persica) Sequence Coverage: 62%

1 ITCGQVSSSL APCIPYVRGG GAVPPACCNG
31 IRNVNNLART TPDRQAACNC LKQLSASVPG
61 VNPNNAAALP GKCGVSIPYK ISASTNCATV K

Fig. 9. A% LTP Pru p3¢] N-terminal amino sequence.

+

125 0 I e e T s TGG—— &«
Glycine ATGGGCAAGTCTGTAGTTGAGAAGCTACTTTGGATGGCAATTGTGTGCTTGGTGCTGGGT 60+
*x Xk *E X
Prup3: = eeeesieemmeewesies CCAAG——————————— TGT-———————— CCAG 22e
Glycine GTAATTTCCATTACTCCCRAAGGCCCAAGCAGCAGTGACATGCARCCAGGTGGTGAGCAAC 120«
*xExx s E

+

Prup3 CTTGCACCATGCATACCCTACGTG--—AGAGGCGGTGGAGCTGTGCCTCCAGCTTGCTGC 79«

Glycine CTCACCCCATGCATTTCTTATGTGCTCRAATGGTGGCAARACCGTGCCTGGCCCTTGCTGC 180«
FE OF _FEXEEFRL: X FEX KEE ForkFE FEF ok K KFEXITES e e i i )

i

Prup3 ARACGGCATTAGGAACGTCARCAACTTGGCAAGGACCACCCCTGACCGCCAGGCCGCTTGC 1359+«

Glycine AATGGGATCAAGACCCTCTTTAACCTCGCTCACTCCACACCAGACCGCCARACCGTTTGC 240«
*E FE XX X _FEk X *k.. FEEX X XK. B e e e R T e Y

+

Prup3 AACTGCCTGAA-ACAGCTTTCCGCCAGCGTCCCCG—————— GAGTCAACCCT-AACAATG 191«

Glycine ARAGTGCATARAGAACGCTGTTAG——TGCGTTCCATTATGGCAAGTCCRATGTGGACCGTG 298«
¥k FEFE X FE Kk FEXEF XK P JEEEE K&

+

Prup3 CCGCAGCGCTTCCCGGCRAGTGTGGAGTTAGTATTCCTTACAAGATTAGCGCCTCCACCA 251«

Glycine CTGCTGCTCTTCCTAAGCAGTGTGGGGTTAACATTCCTTGCCAGATCAGCCCTTCCACCG 358«
* FEkokE FxEEE JEFTFEREEL FEEE FFEEEET X FEEAE EEE X FEEEAEE

+

Prup3 ACTGCGCCACCGTGAAG-—— 268«

Glycine ACTGTACCAGAGTGCAGTGA 378«
FREE _FEEXE FEE XX o

Fig. 10. LTP pru 3% o Glycined 3573
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Aol AE dF e AUl AEedy Aesddda el ddesas A

Ay gud B0l 43 5 Bacillus subtilis KCCM 11266P< AM-83+ a1, Bacillus

(=

subtilis (natto) (Culture Systems, Inc., IN, USA), Aspergillus oryzae= & i3 3}8hol| A

AHE Fade Fojstel At

uh Al o] AL

(1) =74
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WRE FESZ 2~33) AFste] BT A 2207 @ WkA BeolN FHse] 1A

7 3 & 121ColA 2587 71 A e F

oryzae)2 W5 1 g3 10° spore7t H== A2} A HEsn oFe =

w72 30°C oA 24X 7F &8 F 12 TH(B. subtilis)E 42TCA A 2477 WE sh4dt),

f
o
o
i
~
M
ol
o%
)
ro
=)
4
=2
oot
M
4l
o

(2) 9%

Hagel Azsh FAT WPo TR BEA F 0T ¥ Axdd FRUFE Az
p

Shath Alxzd FLvlFE ol &dto] IS A=z FLF 20%9] dFE 12(w/v)

o] 5] n-Hexans Fi A4 1A17F &QF wHkA 7| &= A4S Al H HEES T} o] 27
sto] Ao B 30 mM Tris-HCI (pH8.0), 1 M NaClzt &7 1:10 (w/v) ¥&= 4 F 4
20 A micro tube mixer MT-360 (Tomy Seiko Co., Ltd.,, Japan)Z ©]-&3d}o] 347+ F<t &

WS & ZA AT o] &S 4T, 12,000 rpmoll A 1087 QA 2edk & AAAS 20T
A HHste] ATt FE28 9w A2 Bradford methoddll 43 Bio-Rad®] Protein
Assay (BioRad Laboratories, USA)?® A #3831, 5522 BSA (bovine serum albumin)

& A8,

SRR EENE

A= 5 goll T4 95 mLE 7bste] 100 mL2 A&8 F 160 rpmo 2 1A3F §3F %
5 o3 (Whatman No.2, Germany)3}3th. ©] T o< 50 mLS #3te] 0.IN NaOHOS 2 pH
847+A 3} sttt TAHAEXELH 20 mLE 7184 0.IN NaOHS = pH 847F € w 74X 4

ro

Aotk AAe FHS ZAAs7] Y8kl pH meter (Orion 420A, Thermo, Beverly, MA,

- 123 -



sto] AAjstdch HEAZl FE5E dF
o] FEES ddoz A8, 47 FEES 96-well plate (NUNC, Denmark)ell # &

}F 10 ug/mLe] ¥ %% PBS (20 mM sodium phosphate, 150 mM NaCl, 2.7 mM KCI,
pH 7.4)= 3]Aste] 7} 100 ul® 53t 4ColA] 3R coatingstSith thad PBST
(phosphate buffered saline containing 0.05% (v/v) tween 20)% 33] Al &3} ov, H| 5|4

M

Eo] IgE 4 < Engvall®} Perlmanns?ye] w0

Aste WA 37] 98l blocking buffer (10% fetal bovine serum-phosphate buffered saline)S
o] &3}o] 1A%t blocking 3F ¥ ThA] PBSTZ 33 A2 3t} o] 7)o PBSE o] &3 1:2002
2 A% A& 100 ul¥ 7hstal 37TCol 247 vhg Al Z T PBST=E 33] A& g 5 1,0000H
23X A7l biotinylated goat anti-human IgE (Sigma, USA)%= 37Ce| 2A17F ¥k3-A]Z )
PBSTE 43] A3 & 1 % FBS¢ avidin peroxidaseE 1:4000.% 3] Alalo] 408 wHSA A
t}. tA] PBSTZ 33] A #3 & ABTS (2,2'-azino-bis (3-ethylbenzthiazoline- 6-sulfonic
acid), Sigma, USA) ¢ Hy0,& #7Fste] Zb wellel 100 ul & 23 1023F ZAA2 £ 450
nmel A FFE=E FASFAT. Aol ARSE gxbe] AL 2012 | 1 EFH 2012 d 8 A7}

—_—

=

A YA LI 2obstel WS hanifin®] AW/1ETe] mek @R W hFl B 5ol
IgE X7} 30 KUW/L 142 w9l o} 89< thd o= sArh(Table 1). 83 Wl th¥F 5ol

IgE+= CAP-FEIA (Pharmacia, Uppsala, Sweden)2. 2 A3}, dH & -80Ceo| B3}
AF-&-3F A T}

Patient No.  Sex Age Total IgE Soybean specific IgE
(years) (kUa/L) (KU,/L)
1 M 4 1089 38.4
2 K 1 57 7.7
3 M 1 174 21.1
4 M 0 1899 95.7
0 F 0 357 7.8
6 F 3 1019 5.0
’ M 1 105 17.0
8 M 4 527 5.1
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ANAFSY THE TF SAH2 A8 1 g8 FAstY Kjeldahl flaskoll %31, KySO42F CuSOy ¢

(

219 vE 283 ZujA 273 g3 conc. HoSO,15mIS Yol 2A17F H¢F B2

9 =
F Z2R4E A7kehel 100 miZ A4eta Al 002 N HCIO miss 442 $absar,
z

ANAES 3 32 Phenol-H,SOHYe] wel AJ& 1 mLdl 5% phenol(Yakuri pure
chemicals Co., Ltd., Kyoto, Japan) 1 mL¢} H2SO4(Samchyn pure chemicals Co., Ltd.,
Pyeongtaek, Korea) 5 mLE 7}&te] Ao A 30%7F WES-A171 & 460 nmolA] S =S =H

39 al, FFE 425 glucose(Sigma Chemical Co., St. Louis, MO, USA)E A}-&3ith.

>
2
K
1o
riol
o,
ofl
oot
ol

© DNS(35-dinitrosalicylic acid)®”& AH&ate] A& 1 mLel 0.75%
DNS(Sigma Chemical Co., St. Louis, MO, USA) &% 1 mL< #7}star 100Ce| A 587 vk

27 e FRF 8 mLe e F 540 nmol A FREES S
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AFEQ A=da 989 RS vug 23
T2 2H7f 52.6%, 60.3% %2 YEow AL RS 1723% 2 15.30%2 YENST A9
ofn B A AR H g2 73232 mg%, B2 72512 mg®%= T AF BT H] =
S JeEld Tk olv el A 4= proteased] #-gol odte] AAE olu]n-ike] &)
W, Fge opmmel A e 280 mg% ooz FAE Ju” A= AL
5o wEk 2ozt de Aoz A P,

e A= 124%, 9% 178%=%, d7F 7Feld Aol =2 IS detddd. 39
Y A AFE FAS A9 A5G T 2661 mg/g, FLF2 1640 mg/gelloH, #
ol TS 2440 mg/g, LTS 2050 mg/goZE LEFYL
W g5+ 52 AV8E Bacillus subtiliss= a- T B-amylaseE AAste] A= g 5 o

Fo AEE For AT, AE L& AT del Fad AxR &I

—r

m
ro

Bacillus % w57} s F3Esl&49 B-galctosidased] AYAH? 2 g-galactosidase, a

—glucosidase, a—mannosidase, -

~glutamyl transferase 5 T3 E42Me giFEd EAes JdEHH RS g83o=

bl o2 Hmd olHE AAATIL uhs FAAI7IE dEke] HIE Fo] ZigiETh
5]

nebd =g 2a 5 ALY Fo] g FFelE ddFE 71d ¢ & AR AlsEh
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Table 2. AL =24 FFAF2] IukA

M

=% 2%
S5 (%) 55.60 51.30
F44 (%) 16.23 15.30

ol .- Ef A (mg%) 523.32 725.12
A= (%) <1.00 17.80

T3 (mg/2) 26.61 24.40
A% (mg/g) 16.40 18.37
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n-Hexans %L A2oA 1AZF FF mvkA 7= A4S A A jEESi oA afo 42
w82 30 mM Tris-HCl (pH8.0), 1 M NaClZ &7 1:10 (w/v) H&=2 42 T A4
micro tube mixer MT-360 (Tomy Seiko Co., Ltd., Japan)E ©|-&3}o] 3A17F FoF v o
EE AT o] &5 4T, 12,000 rpmel A 1087 4] Beld &, G NS -20TolA B
alo] A8ttt F&® @A S Bradford method”el 73 Bio-Rad® Protein Assay
(BioRad Laboratories, USA)? 2 A&, 522 = BSA (bovine serum albumin)S A&

sale
of. LTP 5ol AE o] &3 LauFo LTP & 34

22hd = Aol A AL LTP Sol@dAE o] &ste] diF9 Ho] ddl=27] a4 @l
LTPe| W stE ELISA Wl Fato] AAjeaitt. 2aAzl dFe did =5 3
o7 AL F A, 4 FEES 96-well plate (NUNC, Denmark)ol & =7}

o] ¥]%= = PBS (20 mM sodium phosphate, 150 mM NaCl, 2.7 mM KCIl, pH 7.4)% 3&]4]3&}¢]
ZF 100 WA BEF3Fa 4TolA dEW coatingstith. thSY PBST (phosphate buffered
saline containing 0.05% (v/v) tween 20)% 33] A|&Hslgom, v Eo]2 ZAeS X317 94l
blocking buffer (10% fetal bovine serum-phosphate buffered saline)E ©]&3te] 1A%+
blocking g ¥ ©A] PBST=E 33] Al &tqlch of7]e PBSE o]&3 1:5000.% 3]A1g 1x
LTP FAE 100 uL? 7katar 377Cell 2413 kg Az th. PBST®Z 33 A= ¢ £, 20008 = 3]
2 Al 71 Peroxidase labelled specific antibodyX= 37Coll 2A]7F WFS-A|Z T} PBSTZ 43] A # 3k
% TMB substrate solution (3,3 5,5 -tetramethylbenzidine, citrate-phosphate buffer 10 mL,
30% Hy0, 2 ul)E H7bstedl ZF wello]l 100 ulL® Y 10E7F WA AT 1 M phosphoric

K3
acid& F7bsto] &A& AA A F 450 nmol A F3=E SAsHAH

A% wEzAon Wit gRE UFRRH FEUe Azsgc 2E8 gFe SRS
LI0(w/v)e] H&2 EFT F AeolA 4B FHel, LAt GHE FEAS Az
et

2) ZadF Fee o dUd Eas 24 54



@A protease &S Parkd OhYe] HHY
%73 protease (pH 6.0)2} &

3k 2 9% casein (Hummarstein, USA)7] 2

o7 =A3s gt 71242 24 protease (pH
3.0)+=
Asahe] A%

protease & o W} AFA protease?t T4 protease™= Mcllvaine buffer (0.2 M NaHPO, *

Z+2] A protease (pH 9.0)= 0.1 N NaOHZ=

ALE3FF o buffer=

lactic acid=,

gog

12H,O + 0.1 M citric acid, pH 3.0, pH 6.0, &
(pH 9.0)& At&stadk. 429 bufferol
1.0 mLA Alg e 9 oo

Zr2] A protease= boric acid-borex buffer
L3271 2% casein &% 15 mL¥ Z+ pHY buffer
249 05 mLs ¥al 40ColA 60&3F w312l § 04 M
trichloroacetic acid (TCA)& < 3 mL& #H7}sle] wgS AAA AT A-2dA 1083t
U2 of7ste] AL ool 1 mLoll 04 M Na,CO3 &9 5 mL¥} 58] 843 Folin-ciocalteu &
HA7Fske]l 40TCAA 303 EA A A 660 nmol| A SA39T a2

At 242%S 1 unit® 3T

H} =] 8+

-

ST E
FTHEE

o 1 mLS

60% 7 tyrosine 1 ugs A

(3) AFLR U3 HavFFE= Ay 523
dadFERy 2 FE99 dd 28 947bE 50 Uml=z 345 & g2l &

ekt 28] & 37TColA 304 7Hs<F wkg-

SDS-PAGEE &3] ##3s3 v, SDS-PAGEY = 15%9] separating

gel¥ 5%9] stacking gelS AF&3Fo], 150Vl A 1A17F 305t A7) 5313t}

(5) g 9%

AEGH 2717 Ao ASAdE Y olEI R AME Wdd 0~449 3Flo} F
clinical test 23 4 & 27|17} A= AoZ FH5 = Fol 156919 AHS A Ywto} A
AL-8-3F A T}

Table 1. $Fo}o] AW A= total [gE ¥ F4 Ul #

Age

Buck-

Soy-—

Pea-

Patients Sex (vr) Total IgE Egg Milk Wheat wheat bean ut Dp. Df.
1 F 1 462.00 3.81 1.66 2.44 4.53 2.69 4.58 0.43 0.47
2 M 0 1076.00 101.00 1.66 12.00 1.00 47.50 36.00 0.00 0.00
3 F 1 1301.00 101.00  101.00 1.25 0.83 12.80 12.70 0.00 0.00
4 M 0 537.00 71.50 4.89 37.90 0.45 35.30 1.80 0.38 0.00
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5 F 4 3737.00 101.00  101.00 35.50 29.80 69.40 101.00 64.40 62.00
6 M 0 2118.00 101.00 4.86 24.99 8.26  101.00 36.60 0.47 1.41
7 M 3 359.00 101.00 1.24 3.85 0.00 0.00 0.00 0.00 0.00
8 F 0 1669.00 101.00  101.00 42.80 2.15 15.60 3.92 0.39 0.00
9 M 1 340.00 33.10 3.56 3.63 14.7 24.10 21.6 0.00 0.00
10 M 2 488.00 18.20 1.19 3.31 0.00 0.00 0.00 0.00 0.00
11 F 0 151.00 0.00 0.00 3.96 1.80 2.36 0.00 0.00 0.00
12 M 4 656.00 4.23 2.02 0.95 0.00 0.53 0.00 18.10 80.40
13 F 0 27.00 4.82 0.00 0.99 0.00 0.00 0.00 0.00 0.00
14 M 1 458.00 7.33 3.05 0.77 0.00 0.79 2.05 5.41 27.00
15 M 0 1717.00 92.5 23.3 4.21 0.55 2.13 2.48 0.00 0.00

6) TEF FE== Agd & do vgAd 54

Immunoblotting Son & WYl Fate] stk SDS-PAGE ¥ ##® d@9d
PVDF (polyvinylidene difluoride) membrane (Bio-Rad, USA)ell trasnsfer buffer (tris base
115 g, Glycine 58 g, 10% SDS 20 ml, Methanol 400 ml, 1500 ml H.0)Z A}-&3}e] 100 volt
o 5] 60+ electrotransfer 3t H|Eo]4 AggS WA s7] 98] 5% Skim milk7} ¥3¥
TBST (tris bufferd saline, pH 7.5 containing 0.05%(v/v) tween 20) &0 2 4TCo|A &4}t
blocking &}ith. TBST £ o2 33] A7 3 3o} 4L 25% Skim milk7} ¥3+E TBST
2 1110002 3 Aste] ALoA] 2A17F WS A]7| T TBST fA0= 33 A 3 1:10000.=
3] 21 A1 7] peroxidase—-conjugated anti human IgE (Sigma, USA)9} Ao x 1A]7F HF-&A A
t}. TBST &9 o= 33 A% % ECL(enhanced chemiluminescense, Amersham Pharmacia
Biotech, Buck-inghamshire, UK)S ©]&3}¢] X-ray ¥ &(Eastman Kodak, Rochester, N.Y.,
USA)ell Z33A1A A wh&S el

(7) FEHF FE=E Ao gE 49 IgA, gE W34 573
DaglF FEEC] Agd ¥ U2 FPe=2 AMESHA L, AHYAER AQAHE A=

= 96-well plate (NUNC, Denmark)dll % %7} 10 ug/mLe] ¥ == PBS (20 mM sodium
phosphate, 150 mM NaCl, 2.7 mM KCl, pH 74)% 3]4 3o 2z} 100 ulL?® #F38tar 4Tl A
SFEF coatingdtth thSY PBST (phosphate buffered saline containing 0.05% (v/v)
tween 20)= 33 M AP o, Hl5ol4 AE WAs7] 98] blocking buffer (10% fetal
bovine serum-phosphate buffered saline)E ©]83}o] 1A%} blocking 3+ & thA] PBST®= 33]
AHskdtt. o 7]o PBSE ol-&af 2000 3|43k sAd & 100 ul® 7hskar 37Cel 2413k
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Hk-S- Al Atk PBSTE 33 AlE3 & 1,0008) 2 3] 4] A| 7] biotinylated mouse anti-human IgA
(Zymed, San Francisco, CA, USA, diluted 1:10,000) <2 biotinylated goat anti-human IgE
(Vector. Burlingame, CA, USA, diluted 1:1,0000 & 100 ul. 7}8le] 37Cel 2A]7F HE-SA] 2T}
PBSTE 43] A& 3 & 1 % FBS¢ avidin peroxidaseE 1:4000.% 3] Alslo] 408 wH&-A A
t}. tA] PBSTZ 33] A #3 & ABTS (2,2'-azino-bis (3-ethylbenzthiazoline- 6-sulfonic
acid), Sigma, USA) ¢ H,0.5 #H7tste] 7} wellol 100 ul & Fal 1023 SAA 1 450

nmell A F3 =5 S48t

TadF AEe FEd S Add 254 71(FD-600, Kett)2 4023+ 5748t

(2) pH
HagFe AR 5gs THFT 9 mlol dEAA pH meter (Orion model 420A; USA)Z =

g8ttt

3) MAET 54
datFel A A4S daF 1 g2 dA 43 & TSA (Tryptic Soy Agar) 3%
vz ol Ewbslo] 37TolA 24A17F vl FAIZl & YERG colonyE AlFste] AvTE S435H3

o}
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HEFe] HEA FGEE fste] BEUF A% 2% 9 ARG VS AAs] faE TR
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dAol= 197 x 107 CFU/gE YEhwth 3 A2 wad 3 2794+ 185 x 10°
CFU/g, 47/M €l & 1.95x 10° CFU/g, 670 24l 2.05 x 10° CFU/g2 YeErsoem, 37Tl B
BeRS w 2L A= 1.94 x 107 CFU/gg, 4702l 2.10x 107 CFU/g, 678 L Aol = 2.85 x
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7}, 2011.11.7 Americal College of Allergy, Asthma & Immunology =r#|%t3] Boston,
Massachusetts, USA, Effect of roasting and fermentation on soybean allergenicity, (%

A HG. Seol, Y. Ko, CH. Ryu) ¥28 2%

L} 2011.11.7 A 3}38+3], Reduction of Allergenic Protein in Soybean by Thermal Treatment

(

5

ZF ¢ Hui Gyeong Seol, Yu Jin Go, Jeong Suk Jo, Do Gyeong Kim, Chung Ho

Ryuw) ¥24H Ui
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Food allergen Allergen name” Mass (kDa)
Chicken egg Gal d 1 (ovalbumin) 45

Gal d 2 (ovomucoid) 28
Cow's milk as1—casein 23

B-lactoglobulin 184
Soybean Gly m 1A, Gly m 1B 8

Gly m Bd (7S globulin) 30
Peanut Ara h 1 63.5

Ara h 2 17.5
Brazil nut Ber e 1 (2S albumin) 16 - 16.4
Yellow mustard Sin a 1 (2S5 albumin) 15
Oriental mustard Bra j 1 (2S albumin) 16
Codfish Gad c 1 13
Shrimp Pen a 1 (tropomyosin) 36

Met e 1 (tropomyosin) 34

Par f1 39
Apple Mal d 1 17.7

“According to the recommendations of the IUSI Subcommittee for Allergen Nomenclature.
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=] : Kaminogawa, S., Hachimura, S., Nakajima-Adachi, H.,, and Totsuka, M. Food
allergens and mucosal immune systems with specific reference to recognition of
food allergens by gut-associated lymphoid tissue. Allergology Int’l. 48: 15-23
(1999)
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