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HWP

HWP
HWP
(i)
HWP(
)
(i)
(HWP, 19S) 139
(HWP)
(RS-ATLS) EXiLEl (IgE Crosdlink-

ing-induced Luciferase Expression)

1. HWP
1)
19S
(Sigma G5004)
19S 100 mg/mL 1M Tris (pH

11.4)

pH1 IN
100
pH12 M 100

05,1,3,6,9,12, 24

mg/mL PBS 0

10

)
(SDS-PAGE)
SDS-PAGE  4-12%Bis-Tris MES SDS
20 pg
(SEC)
195

(Oh /7 0.5h /7 1h / 3h / 6h / 9n / 12h / 24h)
Oh/705h/1h/3h/6h/Sh/

12h / 24h)
[ ]
GE Superdex 200 10/300 GL (GE
Healthcare)
: Tris-HCI (pH7.4), 0.2M NaCl
1 0.75 mL/min
:RT
1 UV 210 nm
@)
Oh, 0.5h, 1h, 9h,
12h SDS-PAGE 10
(Proprep, Genomic Solu-
tions) (DTT)
(0.2%
, 2% ,98% )20 uL 1
1
[ ]
HPLC

HTC PAL (CTC Analytics)
Paradigm MS4 (Michrom



BioResources)

AccQ-Tag

ADVANCE Nano Spray Source HPLC
(Michrom BioResources) [ ]
MS 1mg 40mg BTI
LTQ XL 50 4
(Thermo Fisher Scientific)
LC/MS/MS BTI
C1s8
(nanoESI) 6N 100
MS MS/MS AccQ-Tag
4 (AQC, 6-aminoquinolyl-N-hydroxysuccinimidyl car-
LC/MS/MS bamate)
MASCOT(Matrix Science) [HPLC ]
: AccQ Tag( 4.0 [th 3.9 mmx
UniProt “wheat” and (“gliadin” or “glutenin”) 150 mm)
A: 12.5 mM (pH 6.3)-
(100 1, v/v)
(Q-E) B: 12.5 mM pH 6.3 -
(N> D) (70:30, v/v)
: 0-2%B (0-0.5 min), 2-4%B
(None) MASCOT lons (0.5-7 min), 4 - 12%B (718 min), 12-31%B
score 35 rank top (18-26 min), 31 - 37%B (2635 min), 37%B
(35555 min), 37-100%B (55-56 min), 100%B
(56 - 65 min)
2 1.0 mL/min
137
Q 250 nm / 395 nm
-E N-D 2
2. 19SEXILE
Q-E
HPLC
139
19S-ELISA U skin prick test (SPT)
(1,1- ) 15
(BTI) ELISA

8 19S



10 unit 5

3
-80
RS-ATLS 10%
FCS; 500jag/mL geneticin  200pug/mL
hygromycin B penicillin/streptomycin
MEM Gibco 120
37 5% CO,
2-5)
EXILE
RS-ATLS
1.0><10° cells/mL
17100 96 well
PerkinElmer ViewPlate 5> 10
cells/50 paL/well 37 5% CO,
20
HydroSpeed Tecan PBS
3
50 paL/well 37 3
ONE-Glo
Promega 50 paL/well
EnVision PerkinElmer
EXILE
duplicate
1.0
2-5)
EXILE 19§
Glu ; Sigma PBS 1 mg/mL
100 pg/mL 10 pag/mL
25) 100 ng/mL
IgE Bethyl
ROC

EXILE
GraphPad Prism ROC

10

19S SPT
19S-ELISA 3 unit
19S-ELISA  unit
Glu IgE ImmunoCAP Up/mL
ROC 19S
EXILE ELISA ROC
2%
2
19S Glu EXILE 19S-ELISA
Glu IgE
1 HWP
@
(SDS-PAGE)
SDS-PAGE 1
0.5h
19S
0.5h
19S
12h
20-10kDa
(SEC)
2
19S SEC
669,000 A
6,500 669,000
B 19S



5,000 700,000

200,000

A 05
3h 6 24h
B 0.5h 5,000
700,000( 200,000) 24h 3,000
10,000( 7,000)
A
B
2,000
40,000( 10,000) 0.5 3h
2
3
9h
80%
1h 45%
19S (48%)
12h 45%
HPLC
AccQ-Tag
HPLC ( )
2 19SEXILE

11

EXILE
IgE 2
5
EXILE
ROC 1.311
19S  Glu 139 A
15 B 19S
60 C Glu 7
D 57 B
EXILE u
ROC
19S Glu EXILE 19S
ELISA Glu  ImmunoCAP 19S
SPT +/-

ROC 6
19S-EXILE AUC 0.8328
P<0.0001

19S ELISA
AUC=0.9280 SPT
19S-ELISA 3 unit
4
ROC Table 1
19S IgE
19S-ELISA AUC=1
19S-EXIiLE AUC=0.9015
Glu-ImmunoCAP  AUC= 0.672 Glu-EXILE

AUC=0.6451 19S-ELISA AUC=0.6186
P<0.05

Glu-EXILE
HWP

PPV

NPV



6A 19S-EXILE  SPT ROC
1.311 fold 19S-ELISA
6B 11.0 unit
19S EXILE
ELISA 22 Table
2 ELISA
19S
SPT
EXILE ELISA
0.9444 0.9118 0.7087
0.8911
EXILE IgE
EXiLE ELISA ImmunoCAP
19S-EXILE 19S-ELISA
R=0.8767 Table 3
Glu ROC
Glu-ImmunoCAP  Glu-EXILE
R=0.2026
IgE EXILE
EXILE IgE
ELISA 19S IgE
8 EXILE
8 25 68
19S
ELISA 10 unit 5
3 data not shown
19S-EXILE Table 2
1.311 5
19S-ELISA 10 unit 3
subject No.1, 3, 5 EXILE
3

3 EXILE

19S-ELISA 10 unit subject
No.1 7C-D 10 unit
subject No.2
subject No.6  Fig. 3E-F
Subject No.1 19S
Glu 7A-B
Subject No.2 IgE 19S-EXILE
1.414
7C 19S IgE 10 unit
EXILE SPT
3 subject No.7 19S
EXILE 7E
1 HWP
1
10,000
10,000
12,400 Cytochrome C
(23.5min)
(Cytochrome C
) (Cytochrome C
)
( 4
(24 )
81.1% 67.6%
SEC

)

12



19S

(0.5h ) 50%
EXILE
40 unit
2 EXILE
19S
Glu
HPLC R=0.2026
AQC R=0.659
OPA(0-phthaldehyde) Glu
PITC(phenylisothiocyanate)
AQC
Y
AQC
2. 19SEXILE
1.
in vitro
EXILE 19S
ELISA
ROC 19S-EXILE
AUC=0.8328 1.311
0.7087 0.9444
0.8911 0.9118 ELISA
EXILE
2.
19S
IgE EXILE 19S-EXILE
EXILE

100

13

19S-ELISA
IgE 10 unit
0.8046 70/87
0.9792 47/48

data not shown

IgE
R=0.8767
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IgE Glu
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1) Nakamura M, Yagami A, Hara K, Sano A, Koba-

yashi T, Aihara M, Hide M, Chinuki Y, Morita E,
Teshima R, Matsunaga K. A new reliable method for
detecting specific IgE antibodies in the patients with
immediate type wheat allergy due to hydrolyzed
wheat protein: Correlation of its titer and clinical
severity. Allergol Int (in press).

2) Nakamura R, Nakamura R, Adachi R, Itagaki Y,
Fukutomi Y, Teshima R. Evaluation of allergenicity
of acid-hydrolyzed wheat protein using an in vitro
elicitation test. Int Arch Allergy Immunol
2013:160:259-64.

3) Nakamura R, Uchida Y, Higuchi M, Nakamura R,
Tsuge |, Urisu A, Teshima R. A convenient and sen-
sitive allergy test: IgE crosslinking-induced lucifer-
ase expression in cultured mast cells. Allergy
2010;65:1266-73.

4) Nakamura R, Ishiwatari A, Higuchi M, Uchida Y,
Nakamura R, Kawakami H, Urisu A, Teshima R.
Evaluation of the luciferase assay-based in vitro
elicitation test for serum IgE. Allergol Int
2012;61:431-7.

5) Nakamura R, Nakamura R, Sakai S, Adachi R,
Hachisuka A, Urisu A, Fukutomi Y, Teshima R.
Tissue transglutaminase generates deamidated
epitopes on gluten, increasing reactivity with hydro-
lyzed wheat protein-sensitized IgE. J Allergy Clin
Immunol 2013;132:1436-8.

6) Yokooji T, Kurihara S, Murakami T, Chinuki Y,
Takahashi H, Morita E, Harada S, Ishii K, Hiragun
M, Hide M, Matsuo H. Characterization of causative
allergens for wheat-dependent exercise-induced an-
aphylaxis sensitized with hydrolyzed wheat proteins
in facial soap. Allergol Int 2013;62:435-45.
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hydrolyzed wheat protein-sensitized IgE. Journal
of Allergy and Clinical Immunology 2013; 132;
1436-1438.
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sitization to Acid-Hydrolyzed Wheat Protein by
Transdermal Administration. Clinical Immunology
& Allergology 2013; 59, 598-602.
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, 27(1), 15-19 (2013)
4) Teshima R: Food Allergen in Cosmetics, Yaku-
gaku Zasshi. 2014;134(1): 33-38.
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(2013. 11)
6)
43
(2013. 11)
7)
IgE  EXILE
63
(2013. 11)
8)
63
(2013. 11)
9)
43
(2013.12)

10) Sakai S, Adachi R, Nakamura R, Kimura Y,
Nakamura R, Sasaki K, Nishijima K, Ataku, H,
Fukutomi Y, Nishimaki-Mogami T, Teshima R.
Molecular profile analysis of allergenic acid hy-
drolyzed wheat protein. 53rd Society of Toxicol-
ogy Annua Meeting and ToxExpo (2014. 3)
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. 195
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10 9 8 7 6 5
-Log[Allergen (g/mL)]
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10

= | 7/139
K
= & —-19S
]
1%
é 4 = Glu
)
—
0 : :
10 9 8 7 6 5

-Log[Allergen (g/mL)]

EXILE
RS-ATLS8
Glu 3
19S Glu
C

18

B 19SOH(CISE
10
= 60/139
o
‘9"’ 6 —-19S
‘g 4 = Glu
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10 9 8 7 6 5
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0
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A 19S-EXILE B Glu-EXiLE
1 1
2075/ ,-/_,_7 2075 /
s £
Z 05 2 05
3 AUC: 0.8328 3 AUC: 0.5896
¥ 02 P<0.0001 0.25 P=0.1128
0 : : 0 : ‘
0 025 05 075 1 0 025 05 075 1
1 - Specificity 1 - Specificity
C  19S-ELISA D Glu-ImcaP
1 1
20751 | >0.75
3 s
T 05 *g 0.5
= c
bt AUC: 0.9280 @ AUC: 0.8414
0.25 P<0.0001 “0.25 P<0.0001
0 0
0 025 05 075 1 0 025 05 075 1
1 - Specificity 1 - Specificity
6. ROC
198 SPT A 19S-EXiLE B Glu-EXiLE C 19S-ELISA D
Glu-ImmunoCAP ROC AUC P
A 1.311 C 11.0 unit
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Table 1. ROC curve analysis of 19S-EXILE, Glu-EXILE, 19S-ELISA, and Glu-ImmunoCAP

19S-EXILE (maximum fold) vs. SPT vs. 19S-ELISA vs. Anaphylaxis vs. Dyspnea
Area under the ROC curve
Area 0.8328 0.9015 0.6451 0.5797
Std. Error 0.03564 0.02499 0.04973 0.04949
95% confidence interval 0.7629t00.9026  0.8525t00.9505 0.5476t00.7426  0.48271t0 0.6767
P value <0.0001 <0.0001 0.0102 0.1141
Glu-EXILE (maximum fold) vs. SPT vs. 19S-ELISA vs. Anaphylaxis vs. Dyspnea
Area under the ROC curve
Area 0.5896 0.525 0.5561 0.5817
Std. Error 0.05122 0.04987 0.05652 0.04998
95% confidence interval 0.4892t00.6900  0.4272t00.6228  0.4453t00.6669  0.4838t0 0.6797
P value 0.1128 0.6451 0.3203 0.1051
19S-ELISA (unit) vs. SPT vs. 19S-ELISA vs. Anaphylaxis vs. Dyspnea
Area under the ROC curve
Area 0.928 1 0.6186 0.5566
Std. Error 0.0229 0 0.05203 0.0502
95% confidence interval 0.8831t00.9729 1.000to 1.000 0.5166t0 0.7206  0.4582 to 0.6550
P value <0.0001 <0.0001 0.03609 0.2619
Glu-ImmunoCAP (UA/mL) vs. SPT vs. 19S-ELISA vs. Anaphylaxis vs. Dyspnea
Area under the ROC curve
Area 0.8414 0.8448 0.672 0.5797
Std. Error 0.0439 0.03749 0.05188 0.05079
95% confidence interval 0.7553t00.9274  0.7713t00.9183  0.5703t00.7737  0.4801t0 0.6793
P value <0.0001 <0.0001 0.002587 0.1233
Table 2. Sensitivity, specificity, PPV, and NPV
19S-EXiLE 19S-ELISA
+ +
e + 73 30 90 11
@ 2 34 3 31
Sensitivity 0.7087 0.8911
Specificity 0.9444 0.9118
PPV 0.9733 0.9677
NPV 0.5313 0.7381
PPV, positive predictive value; NPV, negative predictive value.
Table 3. Spearman'’s rank correlation study
Compared tests - 19S-EXiLE  19S-EXiLE  Glu-EXiLE ~ 19S-EXiLE ~ 19S-ELISA
19S-ELISA  Glu-EXiLE  Glu-ImCAP Glu-ImCAP  Glu-EXILE
Number of XY Pairs 137 139 130 130 137
Spearman R 0.8767 0.3195 0.2026 0.659 0.2284
P value (two-tailed) <0.0001 0.0001 0.0208 <0.0001 0.0073

IMmCAP, ImmunoCAP of Gluten.
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ionic liquid, Journal of Molecular Liquids, 182,
76-78 (2013)
o 3) Muraoka, J., Ozawa, T., Enomoto, Y., Kiyose, N.
Imamura, A., Arima, K. Nakayama, H. and Ito,
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rum abumin-specific porcine scFv antibodies
using a phage display library, Monoclonal Anti-
IgE bodies in Immunodiagnosis and Immunotherapy,
33, 42-48 (2014)
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6)

7)

1)

2)

3)

Generation from a Drug-like Core Molecule
Surrounded by a Library Peptide via the
10BASEd-T on Bacteriophage T7, Molecules, 19,
2481-2496 (2014)

Imamura, A., Hatanaka, T., Ichizu, K., Kikuta, Y.,
Himeno, A. and Ito, Y., Identification of Chicken
IgY -Specific Binding Peptide from Random Pep-
tide Library and its application for 1gY Affinity
Purification, Peptide Science 2013 (2014)
Imakiire, A., Nakashimada, Y., Hatanaka, T. and
Ito, Y., Characterizations and Applications of
Small Affinity Peptides Isolated from Disul-
fide-containing Random Peptide Library, Peptide
Science 2013 (2014)

Fukunaga, K., Hatanaka, T., Ito, Y., Minami, M.,
and Taki M., Construction of a crown ether-like
supramolecular library by conjugation of genet-
ically-encoded peptide linkers displayed on bac-
teriophage T7, Chemical Communications, ac-
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Yurie Enomoto Yuji Ito Satoshi Nisizuka Go
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) 2013 9 11
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12)

13)

37

2013 9 26 28

Characterizations and Applications of

Small Affinity Peptides Isolated from Disul-

fide-Containing Random Peptide Library 4th
Asia-Pacific International Peptide Symposium
50 2013 11

Identification of
Chicken IgY-Specific Binding Peptide from
Random Peptide Library and its application for
IgY Affinity Purification 50

2013 11 7

Nobuo Miyazaki, Norihiko Kiyose, Yoshisa
Hagihara, Matsuda Tomonari, Seiya Inoue,
Kzunori Arima and Yuji Ito, Isolation and char-
acterization of antigen-specific VHH antibodies
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Ibrary using Next Generation Sequencing (NGS),
Antibody Engineering & Therapeutics 2013
(Huntington Beach, CA) December 08-12, 2013
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Absorbance at 450 nm
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A

ID

>P4-GT1
>P4-GT2

>P4-GT3

>P4-GT4

>P4-GT5

>P4-GT6

>P4-GT7

>P4-GT8

>P4-GT9

>P4-GT10
>P4-GT11
>P4-GT12
>P4-GT13
>P4-GT14
>P4-GT15
>P4-GT16
>P4-GT17
>P4-GT18
>P4-GT19
>P4-GT20
>P4-GT21
>P4-GT22
>P4-GT23
>P4-GT24
>P4-GT25
>P4-GT26
>P4-GT27
>P4-GT28
>P4-GT29
>P4-GT30
>P4-GT31
>P4-GT32
>P4-GT33
>P4-GT34
>P4-GT35
>P4-GT36
>P4-GT37
>P4-GT38
>P4-GT39
>P4-GT40
>P4-GT41
>P4-GT42
>P4-GT43
>P4-GT44
>P4-GT45
>P4-GT46
>P4-GT47
>P4-GT48
>P4-GT49
>P4-GT50
>P4-GT51
>P4-GT52
>P4-GT53
>P4-GT54
>P4-GT55
>P4-GT56
>P4-GT57
>P4-GT58
>P4-GT59
>P4-GT60
>P4-GT61
>P4-GT62
>P4-GT63
>P4-GT64
>P4-GT65
>P4-GT66
>P4-GT67
>P4-GT68

33.77094
26.53431
19.29768
19.29768
14.47326
14.47326
14.47326
13.26716
12.06105
12.06105
11.68994
10.85495
9.64884
9.64884
9.64884
9.64884
7.79329
7.23663
7.23663
7.23663
7.23663
7.23663
7.23663
7.23663
7.23663
7.23663
6.75419
6.43256
6.03053
6.03053
5.30686
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.82442
4.02035
4.02035
361832
361832
361832
331679
321628
3.01526
3.01526
2.89465

0.00469
0.00937
0.00469
0.00469
0.00469
0.00469
0.00469
0.00937
0.00469
0.00469
0.06093
0.00937
0.00469
0.00469
0.00469
0.00469
0.06093
0.01406
0.00937
0.00937
0.00469
0.00469
0.00469
0.00469
0.00469
0.00469
0.02343
0.01406
0.00937
0.00937
0.02343
0.01406
0.00937
0.00937
0.00937
0.00937
0.00937
0.00469
0.00469
0.00469
0.00469
0.00469
0.00469
0.00469
0.00469
0.00469
0.00469
0.00469
0.00469
0.00469
0.00469
0.00469
0.00469
0.00469
0.00469
0.00469
0.00469
0.00469
0.01406
0.01406
0.01875
0.00937
0.00937
0.03750
0.01406
0.01875
0.01875
0.02343

0.15828
0.24873
0.09045
0.09045
0.06783
0.06783
0.06783
0.12436
0.05653
0.05653
0.71227
0.10175
0.04522
0.04522
0.04522
0.04522
0.47484
0.10175
0.06783
0.06783
0.03392
0.03392
0.03392
0.03392
0.03392
0.03392
0.15828
0.09045
0.05653
0.05653
0.12436
0.06783
0.04522
0.04522
0.04522
0.04522
0.04522
0.02261
0.02261
0.02261
0.02261
0.02261
0.02261
0.02261
0.02261
0.02261
0.02261
0.02261
0.02261
0.02261
0.02261
0.02261
0.02261
0.02261
0.02261
0.02261
0.02261
0.02261
0.05653
0.05653
0.06783
0.03392
0.03392
0.12436
0.04522
0.05653
0.05653
0.06783

P4-GT4
P4.GT42

P4
P4-GT14
P4-GT18

0.100000

P4-GT41
[ P4-GT48
P4-GTS2
M P4-GT19
I P4-GT49
T35

P4

——wge, |
P4GT26

IgE
P4

IgE

lEF"!— GT53
P4-GTes

XY, Z



A
B

ID P12-GP12
gj’uﬂg?g-sma
>P12-GP1 6.01385 0.01581 0.09509 91%%?%%30
>P12-GP2 5.26212 0.00791 0.04160 P12-GP33
>P12-GP3 526212 000791  0.04160 g —
>P12-GP4 526212 000791  0.04160 2 P
>P12-GP5 507418 001581  0.08023 plz_g'i};é%g]?' } L
>P12-GP6 488625 000791  0.03863 B126P5

>P12-GP7 ~ 4.88625 ~ 000791  0.03863 iilacizi)

>P12-GP8 451039 0.00791 0.03566 Pi2-oE19
>P12-GP9 451039 0.01581 0.07132 Pm%g&g M

>P12-GP10  4.25198 0.12649 0.53784 40
E Pz
P12-GP21 N
P12-GP1
P12-GP46

>P12-GP11 413452 0.00791 0.03269

>P12-GP12 413452 000791  0.03269
>P12-GP13 413452 000791  0.03269 PI2.GP1T
>P12-GP14 413452 001581  0.06537 P12 s }
>P12-GP15 413452 000791  0.03269 pu_;ézgf&‘:%
>P12-GP16 375865 000791  0.02972 P12.cPs.
>P12-GP17 375865 000791  0.02972 s
>P12-GP18 375865 000791  0.02972 Pz 3 Crn
>P12-GP19 375865 000791  0.02972 P12-g?§ii24
>P12-GP20 350808 002372  0.08320 i T
>P12-GP21 338279 000791  0.02674 f P
>P12-GP22 338279 001581  0.05349 PI2GP3 o12.cros
>P12-GP23  3.38279 000791  0.02674 e S— 4 T }
>P12-GP24  3.38279 0.00791 0.02674 ol
>P12-GP25 338279 000791  0.02674
>P12-GP26 338279 000791  0.02674 ayeenams; SENETR s
>P12_GP27 338279 000791 002674 Egzzgzgﬁlﬁ;ﬂlei SatFeb22 14:04:192014 .
>P12-GP28 338279 000791  0.02674 Method <N
>P12-GP29 338279 000791  0.02674 Hogshap il co =)
>P12-GP30 325750 002372 007726
>P12-GP31 300692 000791  0.02377
>P12-GP32 300692 000791 002377
>P12-GP33 300692 000791  0.02377
>P12-GP34 300692 000791  0.02377
>P12-GP35 300692 000791  0.02377
>P12-GP36 291296 003162  0.09212
>P12-GP37 281899 001581  0.04457
>P12-GP38 263106 000791  0.02080
>P12-GP39 263106 000791  0.02080
>P12-GP40 263106 000791  0.02080
>P12-GP41 263106 000791  0.02080
>P12-GP42 263106 000791  0.02080
>P12-GP43 263106 000791  0.02080
>P12-GP44 263106 000791  0.02080
>P12-GP45 263106 001581  0.04160
>P12-GP46 263106 000791  0.02080
>P12-GP47 263106 000791  0.02080
>P12-GP48 263106 000791  0.02080
>P12-GP49 250577 002372  0.05943
P12 IgE 19S
A P12 IgE

L,M,N
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Xgroup- P4- GT1 1 €CGPFSS- - NPF X ) L 48
Xgroup- P4- GT4 1 €CGPESS- - NPF X 1C L 48
Xgroup- P4- GT21 1 €CGPFESS- - NPF X 1C L 48
Ygr oup- P4- GT15 1 ASEFTFDD- - YA X : 48
Ygr oup- P4- GT32 1 €FTFDD- - YA X : 48
Ygr oup- P4- GT37 1 €FTFDD- - YA X : 48
Zgr oup- P4- GT8 1 €FTFRS- - YA X : 48
Zgr oup- P4- GT9 1 €FTFRS- - YA X : 48
Zgr oup- P4- GT16 1 €FTFRS- - YA X : 48
Lgr oup- P12- GP6 1 €CS| SSTC 3 | 50
Lgroup- P12- GP11 1 FTS--Yd M 48
Lgr oup- P12- GP37 1 ENS- - YG M 48
Mgr oup- P12- GP8 1 PLTE- - FS M 48
Mgr oup- P12- GP10 1 PLTE- - FS M 48
Mgr oup- P12- GP20 1 PLTE- - FS M 48
Ngr oup- P12- GP1 1 NFI R- - M 48
Ngr oup- P12- GP7 1 SLTN- - L 48
Ngr oup- P12- GP4 1 €CSFSG- - | 48

Xgr oup- P4- GT1 49
Xgr oup- P4- GT4 49
Xgroup- P4- Gr21 49
Ygr oup- P4- GT'15 49 SCl SWNSGCSI
Ygr oup- P4- GT32 49 SCl SWNSGSI
Ygr oup- P4- GT37 49 SCl SWNSGSI
Zgr oup- P4- GT8 49 SCl SDTCCRTF
Zgr oup- P4- GT9 49 SCl SDTCCRTF
Zgr oup- P4- GT16 49 SCl SDTCCRTF
Lgr oup- P12- GP6 51 G IY-1SGIT
Lgroup- P12-GP11 49 GVl SPYNCCT
Lgroup- P12- GP37 49 OGN SGYNGCT
Myr oup- P12- GP8 49 GGFDAECCGET
Myr oup- P12- GP10 49 GGFDAECGET
Myr oup- P12- GP20 49 GGFDAECGET
Ngr oup- P12- GP1 49 G | YPDDSDS|
Ngr oup- P12- GP7 49 GVl YPGDSCT

AQNFCCRLTLSADNPTSTAYMEL 2l N{eAR 98
AQNFCCRLTLTADNPTSTAYMEL 2l NM{eAR 98
AQNFCCRLTLSADNPTSTAYMEL 2l NM{eAR 98
ADSVKCRFTI SRDNAKNSL YL AL NAMEAK 98
ADSVKCRVTI SRDNARNSL YL 2L NAMEAK 98
ADSVKCRVTI CRDNAKNSL YL 2L NAMEAK 98
ADAVKCRFTSCRDNSKNTL YL CL NA(SAK 98
ADAVKCRFTSSRDNSKNTL YL CL Eﬁ NA(SAK 98
ADAVKCRFTSSRDNSKNTL YL CL NA(SAK 98
NPSLQSRVTI SLHASKNQVSLKL Aa(eA- 98
AQTLCCRVTMITDTSTSTAYMCL NA{SAR 98
AQKLCCRVTMITDTSTSTAYMEL NA{SAR 98
AQTLCCRVTNSEDTSTCTAYMEL N(eTT 98
AQTLCCRVTMIEDTSTCTAYMEL N(eTT 98
AQTLCCRVTMIEDTSTCTAYMEL N(eTT 98
PPFCGCVTI SADKSI STANL AA(SAR 98
PSFCGCQVSI SVDKSI STAYL AA(SAR 98

Ngr oup- P12- GP4 49 GEl N- ERGSTNYNPSLSSRVI | SVDTSKNQFSMKL WAA{eAR 97

Xgroup- P4- GT1 99 - - PSHSRGYGRTFD 122
Xgroup- P4- GT4 99 - - PSHSRGYGRTFD 122
Xgroup- P4- GT21 99 - - PSHSRGYGRTFD 122
Ygr oup- P4- GT15 99 D-----LSLIY---- 115
Ygr oup- P4- GT32 99 D-----LSLIY---- 115
Ygr oup- P4- GT37 99 D-----LSLIY---- 115
Zgr oup- P4- GT8 99 DR- - - GSSLPWYFDL| 121
Zgr oup- P4- GT9 99 DR- - - GSSLPWYFDL]| 121
Zgr oup- P4- GT16 99 DR- - - GSSLPWYFDL| 121
Lgr oup- P12- GP6 99 GWYTSSWYRFVF 124
Lgroup- P12- GP11 99 - GGNCSGRFSGVF 123
Lgroup- P12- GP37 99 NGGYNYGAALQHF 124
Mgr oup- P12- GP8 99 ADYYLCSSGPPG - D 122
Mgr oup- P12- GP10 99 ADYYDSSGPPG - D 122
Mgr oup- P12- GP20 99 ADYYESSGPPG - D 122
Ngr oup- P12- GP1 99 ----RSGT--GIVD 118
Ngr oup- P12- GP7 99 ----VSSSWAGALD 120
Ngr oup- P12- GP4 98 GRPI I GVNW - - F 120

H-CDRS3
X,Y,Z 195
L,M,N IgE XY, Z,L,M,N
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25
05 19S
( )
19S
19S
(Sigma G5004)
19S 19S 100 mg/mL IMTris
(pH 11.4)
PBS 10 pH 8

9 A D
Table 1
(BC; Sigma C9879)
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(BG;

12-0230-5) (FC;
) (FG; Sigma G7041)
Qs
032-15791)
(K; 035-15801)
10 mg/mL
PBS Fig. 1
SDS-PAGE
M
pH 12 100
0.5,1, 3,6,9, 12, 24
AN
10 mg/mL PBS
0 M
SDS-PAGE
Fig. 2
SDS-PAGE
7 BALB/c
MF (
) 1 5-8
8 (Day 0)
3
(Day 1-3)
( )
2cm 50 pL

(500 pg protein)

3 (Day 4)

IgE
1961 ELISA
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Day 25 1 mg/100 plL
(i.p.) i.p. 30
Table 2
30
Histamine EIA Kit(SPI-BI0)
1-1/1-2
Table 3 Fig.
3
195(19S) PBS(V)
1-1 195 V
(80)
(BG)
2 (A, B) 2 (C,
D) 1-2 19 Vv
(FO) (FG)
(F, ©) (H, D
(SDS) 0.5% 1
500 pg protein 1 5
2
Table 3 Fig.
3
SDS 0.5%
1
8 (AIKkOh)
19S SDS-PAGE
0.5 (Alk0.5h)
SDS-PAGE  30kDa
12
(Alk12h)



Microsoft Excel 1BM
SPSS Statistics v
Dunnett Tukey
p<0.05
*p<0.05, **p<0.01, ***p<0.001

( )
1-1/1-2
Fig. 4-1 4
A B IgE 1gG1
19S (199)
19S IgE 1gGl Vehicle

) (
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F D v
Ige 1961

Fig. 4-2

( )
A 30
30 19S
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B
30
19S
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C 30
19S 3.0
1.0
2
SDS-PAGE Fig. 2
0.5 19S
SDS-PAGE
(AlkOh) 0.5 (A1k0.5h)
30kDa 12
(Alk12h)
Fig. 5-1A IgE B
1gG1 19S  AlIkOh  Alk0.5h
v IgE 19G1
( p<0.001)
Alk12h Vv
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30 198
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AIKOh



AlKO.5h

Alk12h
V
C 30
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AlkOh 2.0 1 9
Alk12h 1.4 A D
( ) Table 1
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SDS-PAGE
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Table 1

Bk NFE PNREE ROEE (%)
A b v5F #9400 TILHD ) EUBER 30
B b v5F #94,000 TILD I EUBER 20
C TR v5F #91,000 TN EUBER 30
D TR v5F #92,000 7ILH) 30
E FSET  BSFU #9400 7LD EUBEER 20
F FSET  TSFU #92,000 LA 20
G FSET  aAS—4 #9400 T EUEESR 30
H Visk #9280 BE% 1
I o #91,500 i 30
J Y aAS—=HSUNTFE $91,000 i3 30
K Y S UNTFE $92,000 i 30
Table 2

Score 0 ERGZL

1 O.H. 8 BLEEEC RAPETHEOAFEC

2 EEET. ERHAEES, RS- 00FAEOEE. IE

3 19 LLEBAEL, SO RE THEf-bhb, t—t—LBEYST, FFIRE.
ONRABECEDF7/—E . — BN &S

4 DIFIZMNTERGELED, FIRICRITAREDET - BRG. BlEL. X, me
A
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Table 3

K811 HELFWBEEDS 7 (1550 x 88F)

BHE R RAEMRE BREAE BEE
\ PBS + 0.5%SDS . i.p. (1 mg) I8 —I19S
19S I —JL19S + 0.5%SDS 500 pg i.p. (1 mg) S5 —I19S
BC ©Dva5—4 +05%SDS 500 ug i.p. (1 mg) va5—
BG Dy H¥SF +05%SDS 500 pg i.p. (1 mg) DUESFL
A D ESF kSRR + 0.5%SDS 500 pg i.p. (1 mg) D ESF kSRR
B D ESF kSRR + 0.5%SDS 500 pg i.p. (1 mg) DUESF Ak SRR
C  FRESFUHKDERYD + 0.5%SDS 500 pg i.p. (1 mg) FRESF Ak RED
D  FRESFUHKSERY +05%SDS 500 pg i.p. (1 mg) FRESF Ak R
TR 1-2 FEBRa> " (1850 x 88)
¥a RiIFEE RE{ERE BERE B
\ PBS + 0.5%SDS - i.p. (1 mg) S5 —I19S
19S  FI1i—JL19S + 0.5%SDS 500 ug i.p. (1 mg) HIb1—IL19S
FC  ®&235-%" +0.5%SDS 500 pg i.p. (1 mg) BIS—V
FG @&t>F. +05%SDS 500 pg i.p. (1 mg) BYSFY
F FTAIE T ESF AKX EEY + 0.5%SDS 500 pg i.p. (1 mg) FASE T ESTF KSR
G F4SET AT k5 EEY + 0.5%SDS 500 ug i.p. (1 mg) F4SE TS kSRR
H a5k B EF + 0.5%SDS 500 ug i.p. (1 mg) T A=k SRR
I B a5 kSRR + 0.5%SDS 500 pg i.p. (1 mg) T A5k SR
K2 7L DIDIKA BT L7 (18F8IL x 58)
w4 REFEIE 1% R{EHE 8 BRAE BREE
\ PBS + 0.5%SDS - i.p. (1 mg) I8 —I19S
19S b1t —JL19S + 0.5%SDS 500 pg i.p. (1 mg) I8 —I19S
AlkOh oh7 JLAVAIKSDERS LT + 0.5%SDS 500 ug i.p. (1 mg) Oh7 LA ok 3BT LT
Alk0.5h 0.5h7 ILHVAIARDERS ILT + 0.5%SDS 500 ug i.p. (1 mg) 0.5h7 LAY hosk 5 EES LT
Ak12h 1207 ILHUDIR SRR LT + 0.5%SDS 500 pg i.p. (1 mg) 12h7 )L HY) hok 3835 LT
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WKDBIS—F 70 HEIEER
ABCUDETFGH I BCBGFCFG J K

N

(44 = i -

250 w250
150 w i B 150
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50 -~ ) - . 50
Kya ™ 37
—
25 % -~ - e 25
2058 - - = 20
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108 / 10
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Demographics

SPT GLP19S
An IgE GLP19S
IgE
AR,AD,BA
P value
N=61 N=23
(yrs, median) 42 36 0.006
( %) 100% 100% n.s.
(%) 10% 9% n.s.
(month, median) 25.5 22 n.s.
(month, median) 18 14 n.s.
(month, median) 5 8 n.s.
(%) 74 67 n.s.
(%)
AR 49 57 n.s.
AD 10 22 n.s.
BA 10 9 n.s.
5 4 n.s.
5 % 59 68 n.s.
% 93 96 n.s.
% 61 64 n.s.
85% 96% n.s.
82% 59% 0.043
34% 18% n.s.
49% 46% n.s.
39% 41% n.s.
Skin prick test
(mm, median) 1 1 n.s.
(mm, median) 1 2 n.s.
19S 0.01%(mm, median) 4 3 n.s.
IgE (IU/mL, 10 ,median) 2.105 2.188 n.s.
IgE (IU/mL, 10 ,median)
0.0455 -0.0808 n.s.
0.1873 0.0336 n.s.
19S 0.8610 0.7057 n.s.
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95

Unadjusted HR (95%CI) P value
(per 1-year increase) 0.97 (0.92-1.03) n.s.
0.62 (0.09-4.46) n.s.
(per 1-month increase) 1.01 (0.97-1.04) n.s.
(per 1-month increase) 1.01 (0.97-1.06) n.s.
(per 1-month increase) 0.96 (0.91-1.02) n.s.
0.50 (0.16-1.64) n.s.
AR 0.70 (0.22-2.23) n.s.
AD 0.04 (0.00-139.88) n.s.
BA 0.04 (0.00-151.35) n.s.
0.05 (0.00-44724.99) n.s.
5 0.32 (0.09-1.06) 0.061
0.42 (0.09-1.92) n.s.
0.17 (0.05-0.64) 0.008
2.01 (0.26-15.60) n.s.
0.31 (0.10-0.99) 0.047
0.21 (0.05-0.81) 0.023
0.31 (0.07-1.42) n.s.
0.44 (0.12-1.65) n.s.
Skin prick test
(per 1-mm increase) 0.56 (0.33-0.96) 0.033
(per 1-mm increase) 0.60 (0.37-0.98) 0.043
19S 0.01% (per 1-mm increase) 0.81 (0.61-1.08) n.s.
IgE (TU/mL, 10 ) 0.38 (0.11-1.28) n.s.
IgE (IU/mL, 10 )
0.10 (0.14-0.65) 0.017
0.13 (0.03-0.65) 0.013
19S 0.27 (0.08-0.91) 0.034
HR; Hazard ratio
CI; Confidence interval
n.s.; not significant
( )
Adjsted HR 5% CI) P valie
Log IgE 0.12 (0.02-0.58) 0.009
0.14 (0.03-0.60) 0.008
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