25
25
@
@
A (ADFS)
(1) 2D-DIGE 100g, 125g, 150g (GM)
(NT) 100g 63 spots 1259 50 spots,150g 100 spots
2 GM NT
Creatine kinase, nucleoside diphosphate kinase
Parvalbumin GM NT
GM @
(14-16kDa )
(3)ADFS
10 191
1698 137

)
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14-16 kDa
RNAi
RA14-pANDA 'C/D

(non-GM )
2D-DIGE
(¢)
50mg
Il Funakoshi
Protease inhibitor cocktail (Sigma )
2D-lysis buffer (7M urea, 2M thiourea, 30mMTris,
4% CHAPS, pH8.5) 200uL
10,000 rpm, 10 min
3 10,000 rpm, 10 min
1.5mL
-80
2-D Quant Kit (GE Healthcare )
2-D Clean-Up Kit (GE Healthcare )
25ug 200pmol  Cy3 Cy5
€Y 4 pmol  lysin
(6 18 )
(GM ) Cy2
Cy2 Cy3
Cy5
(non-GM ) GM 2x
non-GM 100 g, 250 ul Immobiline Drystrip
125g, 150 g 3 (pH 3-10 NL, 13 cm long, GE Hedthcare )
3 ( ) 1
lcm Drystrip  1PGphor isoelectric focusing
system Il (GE Healthcare )
100g GM GM100, non-GM 500v 4 1000v 1 8000V 4
NT100, 125¢g GM GM125, 20
non-GM NT125, 150g GM Drystrip  0.5% (w/v) DTT
GM150, non-GM NT150 4.5% (wiv)

SH
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Drystrip 10-20%
(13x 13cm, DRC ) 2
SDS-PAGE Typhoon9400 (GE
Hedthcare ) Cy2 (488nm/520BP40),
Cy3  (532nm/580BP30) Cy5
(633nm/670BP30)
Image Quant TL (GE Healthcare
) Decyder
Software ver. 7 (GE Hedlthcare )
Cy3
Cy5 Cy2
NT TF
2 p<0.05

Student-t

(100 pg) 2
CBB

50% 25 mM
(30 pg/ml Trypsin

Gold-Mass Spec Grade, 0.01
D 37 2

Protease max
[Promega
a-Cyano-4-

hydroxycinnamic acid (a-CHCA, Sigma- Aldrich
) 4800 MALDI TOF/TOF Analyzer
(Applied Biosystems )
MS MS/MS

Mascot MS/MS ion

search (Matrix Science ) NCBInr
®
1 7 BALB/c
NG
GM PEP

OVA
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1M

0.1 M
20 mL 4 1
10000g 30
NaOH
4 6
3000

NaCl

4 1 LL
GM E PEP
0.4M NaCl 0.06 M NaOH
LL
2/
SA 0.3mg/
1 mg/ 2/

10000
NaCl

NaOH

NG
OVA

3

3 7 mg/0.4 mL

LL/ 1

7 mg/0.4 mL/

Mann-Whitney

ELISA
BALB/

LL

1gG1

OVA 1 mg/ 2 /
3 OVA/E+SA

OVA 10 mg/0.
1

LL
OVA

10 mg/0.4 mL/

OVA
4 mL LL/
2

(L6)



3 OVA

©)
0)
Glyoxalase I
RAG2
Glyoxalase 1
0Os08g0191700, AK066092 RAG2
0s07g0214300, AK107328
cDNA cDNA
pGEX-6P-1 GST Expression Vector #28-9546-48,

GE Healthcare U.K. Ltd.
Escherichia coli BL21
(DE3) pLysS
600
0.05 100 pg/ml
100 pg/ml Chloramphenicol
Lysogeny Broth LB 200 ml
EYELA Multi Shaker MMS,
160

nm OD

Ampicillin

180 rpm 37

oD

0.2 mM

B-D-thiogalactopyranoside
4

11,000 xg

0.4

Isopropyl
IPTG 25
10 min 4
250 U/ml Benzonase
HC, #ML-71205-3,
2 mg/ml Lysozyme

Benzonase Nuclease
Novagen, Merck Millipore
#L7651, Sigma-Aldrich Co. LLC.

l g 250 pL  Protease Inhibitor Cocktail
#P8465, Sigma-Aldrich Co. LLC.
BugBuster® Protein Extraction Reagent #70584,

Novagen, Merck Millipore 5 ml
lg
RT-50,
5 10rpm
10
14,000 xg 30min 4

PBS 3 Glutathione
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Sepharose 4B
UK Ltd.

#17-0756-01, GE Healthcare
200 ml 2 ml
RT-50,
5 10 rpm 4

Wash Buffer 20 mM Tris-HCI
(pH 7.0), 1% Triton X-100, 1 mM EDTA, 1 mM
DTT, 1x Protease Inhibitor Cocktail 8
Cleavage Buffer 50 mM Tris-HCI (pH 7.5),
150 mM NaCl, 1 mM EDTA, 1 mM DTT
2 buffer 1
80 U Prescission Protease #27-0843-01,
500U, GE Healthcare UK Ltd.
GST

ml

GST
Amicon
Ultra-0.5 ml #UFC501096, Merck Millipore
PBS

Laemmli

10-17.5% Gradient Gel (NXV-3X8HP, 18 well,

DRC Co., Ltd.) 300V 13
SDS-PAGE Coomassie
Brilliant Blue (CBB) R-250 Quick-CBB,

#299-50101, Wako Pure Chemical Industries, Ltd.

Glyoxalase |
BCA Protein Assay Reagent #23227, Pierce,

Thermo Fisher Scientific Inc.

BCA
Glyoxalase I 1.5 mL
-80
RAG2
SDS-PAGE

CBB

RAG2 4
(i)
4 g Multi-beads



Shocker ST-0350F-0
1
Multi-beads Shocker
2,500 rpm 1

05¢g 15 mL
Protease Inhibitor
Cocktail EDTA-free, 100x, #78415, Thermo Fisher
Scientific Inc. IM NaCl 5 mL
RT-50,
5 10rpm 4
8,000 xg
10 min 4
8,000 xg 10 min 4

BCA
1.5 mL
-80
(iii) SDS-PAGE

Glyoxalase I 400, 200, 100, 50,
20, 10, 5, 2.5 ng RAG2 500,
200, 100, 50, 20, 10, 5, 2.5 ng
10, 5,2, 1, 0.5, 0.2, 0.1, 0.05
ng 10-17.5% Gradient Gel (DRC Co., Ltd.)

300V 13 SDS-PAGE
SDS-PAGE CBB
SAYACA-IMAGER,
DRC Co., Ltd. CBB
50% MeOH, 7% acetic
acid 15 2
SYPRO Ruby
10% MeOH, 7%
acetic acid 30
Typhoon 9200 GE Healthcare UK Ltd.
532nm
610BP30 PMT 600 Pixel size 100
um
(iv)
(i)

SDS-PAGE SDS-PAGE
(PVDF)
Immun-blot PVDF Membrane, 0.2um, 162-0177,
BIO-RAD 38mA
0.5% Casein-PBS 2
1000
Glyoxalase I 1000
RAG2 Satoh et al., Regul. Toxicol.
Pharmacol., 59, 437-444, 2011 1

PBS with 0.05% Tween-20 (PBS-T) 3
HRP
IgG Anti-rabbit IgG, HRP-linked F(ab’) 2
Fragment Donkey, GE Healthcare UK Ltd. 1:1,000
1
PBS-T

3 3,3',5,5'-Tetramethylbenzidine

TMB TMB Solution for Membrane,
#200-19433, Wako Pure Chemical Industries, Ltd.

GT-9800F, EPSON

®)
2013 6 2014 5 NCBI
PubMed
ADFS
@
2D-DIGE
Fig.1 Fig.3

1390
Fig.1 NT100 GM100
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63 2

15
Tablel
MALDI-TOF MS/MS
GM100/NT100
change 2
GM100

Tablel fold

No.585, 586, 588
No0.990  Pdlim7
fold change 0.5
No. 766, 775
No.1196, 1204, 1209, 1214
No.1278,

pyruvate kinase

creatin
kinase,
nucleside diphosphate kinase,
1380, 1382
Fig.2

parvalbumin beta 1
NT125 GM125
50 2

Fig. 1
20 Tablel
MALDI-TOF MS/MS
GM125/NT125
fold change 2
, fold change 0.5
No. 659 alpha-2 enolase 1,
No. 736, 739, 766, 775, 780
No. 817
myosin light chain,
1209, 1214
No.1278, 1380, 1382

creatin
kinase,

No.1028
No.1196, 1204,
diphosphate kinase,

tropomyosin,

nucleoside

pervalbumin beta 1
Fig.3 NT150 GM150
100 2

10 Tablel
MALDI-TOF MS/MS
GMI150/NT150
fold change 2
, fold change 0.5

No. 736, 775,780  creatin kinase,
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No.1196, 1204, 1209, 1214 nucleoside
diphosphate kinase, No. 1380 perv-
albumin beta 1

@)
12
E 0.0
PEP 0.0
OVA 1.8
p<0.01 NG GM
E NG
GM 0.7 0.2
NG 4/6
GM 1/5
Fig.4 19G1
ELISA NG 4/6 GM
2/5 1gG1
NG Fig.5
2 OVA 1gG1
OVA 1
2
OVA
LG
OVA
Fig.6 Fig.7
®
Glyoxalase 1
Fig. 8 BCA
200 ml 720 pg
Glyoxalase 1
RAG2
Fig.8
RAG2
Fage 2 SDS-PAGE CBB



nucleoside diphosphate kinase

RAG2 Parvalbumin
RAG2 GM NT
67 ng/pl Fig. 9 GM
05¢g 6.6 mg
@
SDS-PAGE CBB Fig. 10A,B,C
SYPRO Ruby Fig.11A, B, C
Fig.12 A, B
lg 50 53 mg
Gly- 1lg 36 45 mg

oxalase I RAG2

2.5 ng

0.05 pg
Glyoxalase 1
RAG2 Fig. 12
C)
10
10
27 (Table 2)
1698
137
¢y
2D-DIGE
GM NT OVA OVA

LG

Creatine kinase,
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®

RAG2
Glyoxalase 1
€)
Glyoxalase 1 RAG2 RAG2
2.5ng Glyoxalase 1
0.05 ng
Glyoxalase 1 RAG2 2.5ng
@
1.
2D-DIGE 1) ’ . ’ ,
GM NT , , ; ; s
50-100 spots ’ .
2 MucoRice-CTB
GM NT
( 479 )(2013.5)
2) t b 7 ’
Parvalbumin 19 (2013.8)
GM NT
GM 2.

1) Kurokawa S, Nakamura R, Mejima M,
Kozuka-Hata H, Kuroda M, Takeyama N, Oyama M,
2 Satoh S, Kiyono H, Masumura T, Teshima R, Yuki
Y: MucoRice-cholera Toxin B-subunit, a Rice-based
oral cholera vaccine, down-regulates the expression

of a-amylase-trypsin inhibitor-like protein family as
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major rice allergens. J Proteome Res. 2013;12: 3372

-3382.

2) Nakamura R., Teshima R.: Proteomics-based
allergen analysis in plants. J. Proteomics 2003:
93:40-49

3) Nakamura R., Teshima R.:Immunoproteomic
analysis of food allergens. Methods Mol Biol.
2014;1072:725-735.

4) Kurokawa S, Kuroda M, Mejima M, Nakamura R,
Takahashi Y, Sagara H, Takeyama N, Satoh S,
Kiyono H, Teshima R, Masumura T, Yuki Y.
RNAi-mediated suppression of endogenous storage
proteins leads to a change in localization of
overexpressed cholera toxin B-subunit and the
allergen protein RAG2 in rice seeds.

Plant Cell Rep. 2014;33(1):75-87.

5) Nakamura R, Nakamura R, Adachi R, Hachisuka
A, Yamada A, Ozeki Y, Teshima R.:

Differential analysis of protein expression in
RNA-binding-protein transgenic and parental rice
seeds cultivated under salt stress.

J Proteome Res. 2014;13(2):489-95.

6) Nakajima O, Nakamura K, Kondo K, Akiyama H,
Teshima R: Method of detecting genetically
modified chicken containing human erythropoietin
gene. Biol Pharm Bull. 2013;36:1454-9.
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Table 1

List of identified protein spots withdiffering expression in GM and non-GM amago salmonT

fold change®

Mastar No. Appearance Protain Hits g1l M (Da) pl scors sequence ”ﬂiﬁg
COVErAI®  pepitides
EMITONT Ghar25mT125 GMISINT1SD
406 45 (54) 201 unnnamed protein product [Tatracdon nigroviridis] 471833095 9719 999 42 013 il
582 (54 2.06 phosphoglucemutase 1 [Danio reris] 41055111 61375 5.74 60 0.08 1
586 33 (54) 212 pyTuvats Kinase, muscle [Danio rerio] 40786308 62601 6.54 72 2
586 48 (54) 2.04 pyruvate kinase, muscle [Danio rerc] 40786398 5a591 6.54 23 .oz 2
588 39(54) 212 pyruvate kinase, muscle [Danio rerc] 40786358 58591 6.54 79 3
659 42 (54) .38 alpha-2 enclase-1 [Salmo trutta] 11990267 39667 5.78 267 012 5
B74 51(54) 049 2 04 unnamed protein product [Tetraodon nigroviridis] 47210809 47423 599 297 0 4
736 511(54) 038 .48 creatine Kinase musde isoform 2 [Chasnocephalus aceratus] 31222009 42884 6.44 200 .09 2
737 61 (54) .36 unnamed protain product [Tatrandon nigroviridis] 47231019 67700 6.61 103z 0.03 2
T3 48 (54) 0.37 unnamed protein product [Tetracden nigroviridis] AT221019 BT700 6.61 116 2
739 45 (54) o4 creating kinass musds isoform 2 [Chasnocaphalus aceratus) 31322009 42884 6.44 161 2
783 45(54) 0.4 unnamed protein product [Tetracden nigroviridis] 47221019 87700 6.61 188 2
766 54 (54) L1353 0.34 crasating kinase M3-CK [Cyprinus carpio] 4027929 43180 6.25 72 .05 3
7T (54) 043 .41 unnamed protein product [Tetracden nigroviridis] AT22101% 67700 225 3
775 54 (54) L1353 0.38 .44 creatine Kinass M1-CK [Cyprinus carpic] 4027926 42080 132 2
T80 54 (54) 0.39 .45 creatine kinase musde isoform 2 [Chaenccephalus aceratus] 31322009 42884 280 3
a17 42 (54) 049 fast myotemal musde tropomyesin [Salme salar] 400468 32530 4.63 193 .2 T
990 45(54) 263 Pdlim7 protein [Danic reric] 45709024 23509 6.97 [ .08 2
1028 48 (54) 048 myosin light chain 1 [Oncorhynchus mykiss] 14336429 21044 477 am 0.23 5
1186 51(54) 014 019 .08 nucleeside diphosphate kinase [Salmo salar] 2885763 17180 7.68 79 019 2
1204 (54) .09 016 .08 nucleeside diphosphate kinase [Salmo salar] 2805763 17190 7.68 58 il
1209 54 o.og 016 .08 nuclecside diphosphate kinase [Salmo salar] 2805763 17190 7.68 88 2
1214 511(54) .16 042 18 nuclecside diphosphate kinase [Salmo salar] 2805763 17190 7.68 e 2
1378 45 (54) .32 0.32 Fanvalbumin beta 1 (Major allergen Sal s 1) 2403445 12109 4.95 121 014 1
1380 48 (54) .32 .36 C.65FPanvalbumin bata 1 (Major allergen Sal s 1) 2403445 12109 4.95 106 il
1382 45 (54) 0.37 047 Parvalbumin beta 1 (Major allergen Sal s 1) 2403445 12109 4.95 169 2
1563 20450 104100 Number of identified spots/nurrber of total differential spots
“The fold charge of thenonralzed flucrescence intersity is shown,
Table 2 AEEFHICENLETE F— 7 ER
Name start  end Sequence Method CTVPE Reference GenBank accNo
B Betwi 132 154 EQWKASKEMGETLLRAVESYLLA Immunoblot L PMID 23066355 P15434
B2 Bosds 17 31 LIVIQTMKGLDIQKY SPOTs L PMID 22938793 P0O2754
Bosd5 72 86 ILLQKWENGECARKK SPOTs L PMID 22939793 F02754
Bosd5 92 106 TKIPAVFKIDALNEN SPOTs L PMID 22939793 P0O2754
Bosd5 152 166 FDKALKALPMHIRLS SPOTs L PMID 22939793 P02754
B3 oepl? 64 34 IHPFAQARSLVYPFTGPIPNSLPRNILPLTER Inhibition ELISA L PMID 22961864 P33048
B4 Arah 1 Dot-blot/ inhibition ELISA =} PMID 22996793 P43238
5 Geldi 28 39 DCSRFPNATDKE Peptide microsrray L PMID 23267567 PO1005
Gald 1 115 128 FNPVCGTDGVTYDN Peptide microarray L PMID 23257567 PO1005
s Gym? § 3% ECEEGEIPRPRPRPOHPEREPQRAPGEKEE Dot-blot inhibition L PMID 23454238 022120
Glym? 55 80 HEQREEGEWPRKEEKRGEKGSEEEDE Dot=blot inhibition L PMID 23454293 022120
Glym? 90 115 QFPFPRPPHGKEERKQEEDEDEEQQR Dot-blot inhibition L PMID 23454293 022120
Glym? 110 135 DEEQRRESEESEDSELRRHKMNKNPFL Dot=blot inhibition L PMID 23454293 022120
Glym? 130 158 NKNPFLFGSNRFETLFKNQYGRIRVLGRF Dot-blot inhibition L PMID 23454238 022120
Glym? 201 229 TAILSLVNNDDRDSYRLASGDALRVPSGT Dot-blot inhibition L PMID 23454298 022120
Glym? 231 259 YWWVNPDNNENLRLITLAIPWNKPGRFES Dot-blot inhibition L PMID 23454293 022120
Glym? 320 345 EQIRALSKRAKSSSRKTISSEDKPFN Dot-blot inhibition L PMID 23454298 022120
Glym? 339 368 SEDKPFNLRSRDPIYSNKLGKFFEITPEKN Dot=blot inhibition L PMID 23454299 022120
Glym*? 350 375 DPINSNKLGKFFEITPEKNPQLRDLD Dot-blot inhibition L PMID 23454293 022120
Glym? 511 540 QRESYFVDARPKKKEEGNKGRKGPLSSILR Dot-blot inhibition L PMID 23454293 022120
o7 cryie 168 176 KWVNGREI ELISA L PMID 23604147 P43212
Cryi? 286 305 GRENSRAEVSYVHVNGAKFI ELISA L PMID 23504147 P43212
Cryi? 366 386 TYKNIRGTSATAAAIGLKCS ELISA L PMID 23504147 P43212
D& Arah 7 (Qleosin 3) 2 9 SDATRTGY inhibition ELIS A L PMID 22730344 AAL1501
B9 Blot2l NMR / Point Mutation Assay / inhibition ELISA c PMID 22887397 ATIZF3 (UniProt)
A0 Tris? (gsmma-glisdin} QFOGPFPQ Pepscan / inhibition ELISA [§ PMID 22737987 P0&453 (UniProt)
Tri s ? (omega=-? gliadin) QPOQPFPQ Pepscan / inhibition ELISA L PMID 22737987 QIFIWT (UniProt)
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