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Toward acceleration of drug development with proteomic and metabolomic biomarkers

Yoshiro Saito*, Keiko Maekawa, Kosuke Saito, Yoji Sato, Takayoshi Suzuki

Biomarkers, reflecting disease states or predicting/assessing drug efficacy or adverse reactions, are
expected to play pivotal roles in effective drug development and promoting proper usage of drugs. To
accelerate biomarker identification and usage, administrative guidance can direct to design appropriate
exploration, validation and utilization studies and show examination procedures. However, very limited
number of guidance or its draft were released from Japanese, US and European regulatory authorities
so far. From 2012, we have been conducting proteomic and metabolomic studies using blood and urine
samples from human and rat, in order to establish draft guidance for sampling/storage of these bhiofluid
and for extrapolation of biomarker candidates from animals in the non-clinical to humans in the clinical
studies. The results are still partial and the rest of the analysis is ongoing. However, we developed sen-
sitive proteomic system for urine and found large inter-sex differences in the proteomic profiles of rat.
In addition, matrix-, sex- and generation-differences were also observed in the metabolite levels in hu-
man blood, some of which showed over 2-old differences. We continue this regulatory science studies
for contribution to accelerated novel biomarker findings and its usage by generation of the draft guid-

ance.
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Comprehensive analyses of hydrolyzed wheat protein using shotgun proteomics

Rika Nakamura, Shinobu Sakai, Yuji Haishima, Chie Fukui, Takayoshi Suzuki, Ryosuke Nakamura,
Akiko Hachisuka, Reiko Adachi, Reiko Teshima®

Hydrolyzed wheat protein (HWP; hydrolyzed gluten) is used in various types of products world-
wide. Several cases of wheat-dependent, exercise-induced anaphylaxis following exposure to HWP (Glu-
pearl 19S) in cosmetics have been reported. Glupearl 19S was produced from the gluten after partial
hydrolysis with hydrogen chloride, and its allergenicity is larger than that of gluten (Adachi R., Allergy
2012:67:1392-9.). It is considered that provocation of allergic manifestations is caused by deamidated
gluten in food and/or non-food products. Moreover, an increasing number of studies have shown that
HWP can induce IgE-mediated hypersensitivity by skin contact and/or food ingestion. However, the es-
sential molecular properties and profiles of HWP are still unknown. In this study, bioinformatic and
multivariate analyses using shotgun proteomics have revealed that 27 proteins significantly decreased
in Glupearl 19S compared with intact gluten as shown by the ratio of ion signal intensity of tryptic pep-
tides. In contrast, a single protein significantly increased in HWP compared with intact gluten as shown
by the ratio of ion signal intensity of tryptic peptides. Furthermore, we have identified six Glupearl
19S-specific peptides using shotgun proteomics, database searches on Mascot Sequence Query, and de

novo sequencing. The six peptides were identified as the specific markers of Glupear] 19S.

Keywords: hydrolyzed wheat protein, shotgun proteomics, mass spectrometry, deamidation
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%, 2.D Quant Kit (GE Healthcarett) #FI\:T% > /<
TEBEZEEL, 020 gk MU 7Y UHELICHL

7z. Dithiothreitol T3&7T, Iodoacetamide CSHZE®D 7 )V
AE T AF VAL % T o 72 #, Trypsin Gold, Protease
MAX (Promegatt) % iz CT37C THE A ¥ F2N—
b U 7. 10% Trifluoroacetic acid (TFA) % # i E
05%L % b LHIMA THEERSZEEL, BohiXT
F RN 7 YHBOMIX Tip (C18, 100 pL) 2 THi¥E
L, 01% TFAEE2% 7t b= M VICEHARLT.

2. #E
- BESWE

Thermo Scientifictt# V=74 %> bS5 v 7/ 7 —
U ZEENA T Y v FREUEESHETLTQ Orbitrap XL

18 % i {2 Tyrosine-1,3,6-Standard (CS Bio Co.) % 8
WCFa—Z VI RPEERE®1To 7.
+ Nano-L.C

HTCPALA — F¥ 75— (CTC Analytics) %%
f#% L 72 ADVANCE nano UPLC (AMR)
Ry T AT YT

CERIH#L-Trap (0.3x5 mm, L-C18, 5 um, 12 nm)
c SHTRHAEAS T L

CERI # # L-column Micro (L-C18, 0.1 <150 mm, 3
pm, 12 nm)

LC-MS/MS&#H

4 7 »EiZidCaptive Ion Spray > A7 A &AL,
8D 4 F ~{LIZESI positive ion mode (X 7L —EE
16 kV)IZE D FFo 7. MSA~Z b IVIZFT analyser (4
f#5£30,000, #IEEEHFm/z 300-1,400, Lock mass= 7
NS TFNAF I IVENT T34, Profile mode)
{2 X D EB L, XCalibur data dependent modeiZ & 9,
AF¥x VIIBITAAF VEEOBV3EOY -7 ZIHR
FBRLTAA YTy ZTIZXLYMS/MSARZ M a il
%E L7- (CID, Normalized collision energy 35 kV, Acti-
vation time 300 ms, Dynamic exclusion duration 60 s,
Centroid mode). BIERFEIZ1500H & L, MECH B
BeARMELT1IMA F Y OMS/MSANRZ bVIZHIZEL
BWE ) ICERE L.

NanoLCOREHIZIE, ABE Q1%THEE2% T
tr=bYNV) LBEE 100%7EM=FYN) BE
B L7 B&EIX300nL/min& L, ¥ 7riEA (1.0
pg) WA— V7T —2EHAL TSk 159
72 OBEBEREIXIS5E L, YT AEAE, 040%
B/125 min — 40-55% B/130 min — 55-100% B/135 min
—100% B/145 min—0% B/160 min® /"5 7o
75 ATHH LA
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3. HBRERME
3.1. Yav MY TRFE 2 R BRI A
s v BEENHE
TNF Y RO V8—VISOMSTF — 7 134 2 H§
OHBL, €7 —F%iRUBYV 7’727 (AF4 7
V7aFFAI—7) W7y 7a—FL, Mascot/Uni-
Prot/NCBInr (Taxonomy; Green plants) 7 — % X —
A& By U8y ERE, MS/MSANRZ VAR
FHOE -2y F UV ERFFEHELZITH) 2 LICX
0, ¥R BEDONBEERITZITo72.

3.2. ZN—=19SORTF FEEHAARTIH 7 3

Mo et

NRTF FEEOBRMENTIZIL, Proteome Discoverer
V7 b 27 ETCOMascotMRREGOHIBEREREE
“None” & L, FEENLRTF FEFID S HREAH b
7Y VIRTEAL TR VBRI AR X BT T MRS
oY OEIEEEE L.

Bi7 3 FALD 4 I121E, MascotB % 514 @ variable
modificationiZ EZ “deamidation (NQ)™ %EMmL, B
72 b s TS FeREL.

3.3. SEEMITICL S 7NV /S— VI19SIHERE 2N

7T FOBREK

TWVF v, ThR—= V1S K THWP24hOMSTF — ¥
P7usrt— ANV 7 MY x 7 Progenesis
LC-MS (Nonlinear Dynamics#t) &7 v 7u—FL,
Swiss-Prot (Taxonomy; Green plants) 7— % ~X—Z|Z
LAY NI EBRE AXA—VENICILAE—ITyF
v 7L BREREAFLEETY, 3TV TIVEERTF Y
— 7DV FNVEERYRK L. ¥ YR EORER
Proteome DiscovererY 7 b7 =7 (Thermo Scientific
#) ZfFEH L 7zMascot#Z® (NCBL nr 7 — ¥ X — 2,
Taxonomy; Green plants) %47 L TiTo7=.

3. 4. de novo sequencingtl & A7 F FEFDHEE

de novo sequencinglZIZPEAKS Studio v6.0 (£ »7
2 n%) BMEAL HLERRELZ ‘None” &L
T7 3 BEFOHSE %17 o 72. TLC (Total Local
Confidence) 2%60%LLED AT TIEERLZT I/ BE
FEBEENEWT—F LHET L, ZOB% % NCBI
protein-protein BLAST (blastp)
Green plants) (ZftL 7.

# % (Taxonomy;

LS
1. SDSBRAEBIC L 25 FREOHER
TNWT Y, TN—19S, R UHERERY 2 BRINK 5%

WX YFML /- SFEHWPsOSDSERikEI S — v %
Fig. 1IZR4. ZVF Y CRIBK Y v /8 7 BEH RN
Y FRICENRAEDIZH L (ane G), 7 W/3—)L19STid
HREZ2 N Y P30 51100 kDabl T2 5 57—kt
¥ — VAR H BN (lane 195). REEFHY 2 BN AK 5%
WX D FAB L2HWPsTIE, 05hinAR S BIH»ss vt—
NVISERBFICESTHEIRICT F— ROV FEELT
Vi KGR OREERGE & 3T ¥ — VMRS T IR
7 b, 24hFHEHICIZ15 kDall EOBEBER S B8
SEEITHEER LI

Acid-hydrolysis (h)

198 0 05 1 3 6 9 12 24

Fig. 1 SDS-PAGE pattern of gluten, Glupearl 19S and
HWPs

Gluten, Glupearl 19S, and HWPs (25 pg protein/lane) were
separated in a 10-20% acrylamide gel (DR.C. Co. Ltd.) and
the gel was stained with coomassie brilliant blue. Lane M,
molecular weight marker; lane 195, Glupearl 19S; lane G,
native gluten

2. Yavy by 7raFtI 7 ATES T N8—1198S
LITNT Y DREERMLRER 7 8 7 BT R
FWR—VI9SE ST v E DRBEIZE VT, Bk

FROBRETED X ) LRSS V7 BB ETT

WEPERHLPIZTAD, Yay b yrTaFt—2Aa

B EAT o7 FIVF Y RETNIN—=NISD MY T

AL L W EAE Lo MS/MST— 4% %, iRUBYV 7 b

%7 x 72 CGreen plantsP ¥ Y/ B 7 —§ X— AN T

WELREZS, BRERRONGLLD 5 VN7 B0

BiI5074CTH o7z, Z0H bEBLBEOBERS v /37

BxA A aLFE (Triticum) & LIz Z5, 9540

T UNRIBRBYALGICE 7. TNOEEY VR E

DyB, FNFrETNIN=VISE DB ORKBLIES

D LEE-ZLVSUTTH ALY V87 B13268 (28.1%)
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chol. BB E I LX (Triticum aestivum,
common wheat) &L, B#& VR EHOEEL RV
7-08% N7 BOFEB L% Table 1ITR L7z,

FNF v ERBLT, U= 19SItBIiTAY 7T
WHEDBLBUTIRBALTWE F Y2 EHIZ2TTH
. v ZUTVY, LMW-Z V7=, HMW-Z V7 =
VEOEBERNET VNI VI YN EREEINRTY
7z, —H, TNT Y ERBELT, F8—I19SIiBIT
YT F VA B EICEIMLy YN BRI DT
H1THY, F0O% 7 EidHistone H4TH - 7z,

3. TANR=I9SONTF FESHRREROBT I Fik
OEH

HMERFE LAY sy MY Iust—A@iicik, 7
NFVIBWTHREB IR R 7Y VR TTF Fo%
BTN =ISBWTEBRB SN dh oz 2D
ERE LT, HWPRZ VT ¥ OBRINASBEEREICE
T, RTF FREGOFBENLRRARPR VY I VRE,
TANGEVREORT I FLHE LT AWM
CABRE RITRIF FREORBLINVY I VR
&, TANTEFVEEORT I FL24SWT 5720, b

U7y YT F FOMS/MSHBRE LM OHECERR
E% ‘None” & L, NCBInr® X UfSwiss-Prot7— & N
—Z (Taxonomy; Green plants) W THF— 4% X —2A
BERET o7z, ZORKE, 7 Nr8—V19STIREININ
TF Py FL, Z0IBbRTF FOREF M T
VRERMIRE (Arginine, R; Lysine, K) P73 /B
B, DX YIERRMICYE S hTwz T T FORE
13353 (387%) THo7z. —F, HWP 24hTid£496-%
TFEFey bL, 2D H2YRTFF (603%) DFE
WOSEBRWICHB SN TWAZ EXHLP I Zo
(F—FR&T).

Th, FNEFIVRERE TANSTVEREORTIF
tBHZ2FMMT2EHNT, F—IR-—ABRERELD
variable modificationfZEZ “deamidation (NQ)” %38
mu, FWFIVETANSGSFORT I FMuorz
fTole. ZORE, Table IKBTFTLRIANZEOTET
L Jv % ~ (High molecular weight glutenin subunit,
Gamma-gliadin, LMW-m glutenin subunit, alpha gliadin,
Alpha/beta-gliadin) 2B WT, BEOR 7 I FIbE8
DN T— 8 Y ESDOFA—ONRTF FEFIFFAZE S h
7z (Table 2). BE7 X FAUBEHEAZ b2 wRTFF

Table 1 Differences in the protein expression between gluten and Glupearl 19S

Glupearl Peptide Max

Hit Title Description 19S/Gluten Protein

. Count

Ratio Score
1 gi32400748 seed storage protein [Triticum aestivum] 0.002 3 104.74
2 gi|147883548 alpha-gliadin [Triticum aestivum] 0.008 3 91.80
3  GDA9 WHEAT Alpha/beta-gliadin MM1 OS=Triticum aestivum PE=1 SV=1 0.010 2 94.08
4 NLT2G_WHEAT  Non-specific lipid-transfer protein 2G OS=Triticum aestivum PE=1 SV=1 0.017 2 29.09
5 GDA7 WHEAT Alpha/beta-gliadin clone PW8142 OS=Triticum aestivum PE=3 SV=1 0.024 5 130.97
6 gi94315065 1Bx high molecular weight glutenin subunit [Triticum aestivum] 0.040 5 154.19
7 gi|32400762 AmiB [Triticum aestivum) 0.050 5 138.05
8 GDA2_WHEAT Alpha/beta-gliadin A-II OS=Triticum aestivum PE=2 SV=1 0.053 3 103.12
9 GDAO_WHEAT Alpha/beta-gliadin OS=Triticum aestivum PE=2 SV=2 0.077 2 93.49
10 GDBO_WHEAT Gamma-gliadin (Fragment) OS=Triticum aestivum PE=2 SV=1 0.087 2 61.19
11 gi209971843 gamma-gliadin [Triticum aestivum] 0.096 11 316.23
12 gi|110341796 Y-type HMW glutenin [Triticum aestivum) 0.098 8 136.29
13 gil162415987 high molecular weight glutenin subunit [Trificum aestivum] 0.107 7 180.66
14 gi[21749 unnamed protein product [ Triticum aestivum) 0.107 7 180.66
15 gil4007846 beta purothionin [Triticum aestivum] 0.114 2 71.28
16 gil170743 HMW glutenin subunit Ax2* [Triticum aestivum] 0.114 11 179.43
17 gij133741924 gamma gliadin [Triticum aestivum] 0.136 6 348.99
18 gil21743 high molecular weight glutenin subunit 1Ax1 [Triticum aestivum] 0.141 9 129.82
19 gi[32400760 unknown [Triticum aestivum] 0.141 2 66.43
20 gil663263 15kDa grain softness protein [Triticum aestivum] 0.157 3 139.48
21 gi|238800252 low molecular weight glutenin [ Triticum aestivum] 0.159 8 411.25
22 gi|164470672 LMW-m glutenin subunit 0877L13-M [Triticum aestivum) 0.162 7 390.57
23 GDBB_WHEAT = Gamma-gliadin B OS=Triticum aestivum PE=3 SV=1 0.162 5 25497
24 gi|169788569 putative puroindoline-like protein [Triticum aestivum)] 0.180 2 58.79
25 gil221855615 gamma-gliadin [Triticum aestivum subsp. macha] 0.182 3 110.61
26 gi|148508784 glyceraldehyde-3-phosphate dehydrogenase [Triticum aestivum] 0.195 3 129.82

Glutenin, high molecular weight subunit DY 10 OS=Triticum aestivum :
...... 27 GLTO_ WHEAT GN=GLU-D1-2B PE=3 SV=1 0.198 18 391.19
28  H41 WHEAT Histone H4 variant TH011 OS=Triticum aestivum PE=3 SV=2 5.700 5 100.12
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L, 73 FIBSER 12U EDRTF FRELLT
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WIZ, ZTNR—=19SD X ) CHBVWHEREZET S
HWPIRBHZRTF FEHAETAHI L2 HEBE L
T, TWTF v, TUnR—=L19S, RUHMEREEZFES W
HWP24hp 617 6N TF FOMSF — ¥ 2 S EBR
B X Y HEEL, 7 W8 — )V 19SI2 D ARSI RE T
LTI FOERETo .

Progenesis LCMSYV 7 b7 =72 HWT 3 7L
BOMS' O Y — 7 BE2 B L7z B S /32,7497
DRE—27 XY, FV7 v RUHWP24ho ¥ — 7 BEED
TWR—=V19SOY¥ — 7 BBED 1 %Ki TH 517980 ¥
—Z BB L, BIZF O EHEWICHRETEEER
ENBI0ED VY — 27 % 7 V28— VI9SITIEBIY 72 = T F
F& LT D AA (Table 3).

Progenesis LC-MS_E TMascotig® (F— % R— & :
Swiss-Prot, Taxonomy: Green plants) 247 o72& 2 3,

2HRDRTF F¥— 27 %Purcindoline A (#6) KUo/
B-gliadin clone PW1215 (#8) & FE L7- (Table 4).

% 7z, Proteome DiscovererY 7 + 7 = 7 & H 72
Mascotli3® (7 — % ~X— R : NCBInr, Taxonomy: Green
plants) 277223, BR2EKORFSFF¥—2 %
HMW glutenin subunit (#1 RU#5) ¢RETAICE
o7z, INLAKRORTF FEFNCIE, 7 I F{LEH
PRDO LN

B GARODBEHE—7IZoWTIE, FhdoOMS/MS
7—4% #PEAKS StudioV 7 F Y =2 7Ty 7u—FL
Tde novo sequencing® A7z, TLCA 27 60%EL L%
BEEORWT—% LHETL, 2FX0X7F FEF (#
3RT#9) 2FHTHIEL72 (Fig 2). ZOFHE
5| % protein-protein BLAST (blastp) M ICft4 5 =
WY, A AR IAFE (Triticum) DF VNI E
DERSEFY T ANADP-dependent malic enzyme 1 (#
3) RUWIR1 (#9) &t F L7 (Table 4). %Y
DAERDOE—7 (#2, %4, #7, LU#10) 1ZMS/MS®
BREEALS 2, TLCAa760% EoEEIZBW
T, TNHOXRTF FEHZFHT 2L TE b
7z.

Table 2 List of representative deamidated peptides in the major wheat allergens

Compositional

. . Peak
Peptide Peptide sequence S LR 2 — Count Charge m/z  refention
D Glupearl .
Gluten time
198
High molecular weight glutenin subunit
2426 K. AGSFYPSETTPSQQLQQMIFWGIPALLR.R 3 97 33 3 1056.208  104.5
4225 K.AGSFYPSETTPSQQLQQMIFWGIPALLR.R + 1Deamidated (NQ) 91 9 33 3 1056.537  106.9
1055 K.AGSFYPSETTPSQQLQQMIFWGIPALLR.R + 2 Deamidated (NQ) 95 5 33 3 1056.863  107.5
50 K.AGSFYPSETTPSQQLQOMIFWGIPALLR.R + 3 Deamidated (NQ) 99 1 33 3 1057.192 1113
3535 K.AGSFYPSETTPSQQLQQMIFWGIPALLR.R + 4 Deamidated (NQ) 99 1 33 3 1057.522 1143
Gamma-gliadin
3671 R.RPLFQLVQGQGIQPQQPAQLEVIR.S 2 98 14 3 952.8804 70.6
4406 R.RPLFQLVQGQGIQPQQPAQLEVIR.S + 1Deamidated (NQ) 87 13 14 3 953.2072 1.3
1397 RRPLFQLVQGQGIQPQQPAQLEVIR.S + 2 Deamidated (NQ) 100 0 14 3 953.5348 72.6
36  R.RPLFQLVQGQGIQPQQPAQLEVIR.S + 3 Deamidated (NQ) 100 0 14 3 953.8628  73.8
6220 R.RPLFQLVQGQGIIQPQQPAQLEVIR.S + 4 Deamidated (NQ) 100 0 14 3 954.1912 74.4
194  R.RPLFQLVQGQGIQPQQPAQLEVIR.S + 5 Deamidated (NQ) 100 0 14 3 954.5197 75.3
3200 R.RPLFQLVQGQGHQPQQPAQLEVIR.S + 6 Deamidated (NQ) 83 17 14 3 954.8472 76.8
LMW-m glutenin subunit 0877L13-M
1665 K.VFLQQQCSPVAMPQSLAR.S 9 91 81 3 687.3517 58.0
273  K.VFLQQQCSPVAMPQSLAR.S + 1Deamidated (NQ) 98 2 81 3 687.6814 63.2
1456 K.VFLQQQCSPVAMPQSLAR.S + 3 Deamidated (NQ) 100 0 81 3 688.3355 62.2
345  K.VFLQQQCSPVAMPQSLAR.S + 4 Deamidated (NQ) 100 0 81 3 688.6638 63.6
Alpha gliadin
3707 R.DVIVLQQHNIAHESSQVLQQSSYQVLQQLCCQQLR.L 0 100 4 4 1045.279 75.1
8911 R.DVIVLQQHNIAHESSQVLQQSSYQVLQQLCCQQLR.L + 2 Deamidated (NQ) 95 5 4 4 1045.765 73.7
5960  RDVIVLQQENIAHESSQVLQQSSYQVLQQLCCQQLR.L + 3 Deamidated (NQ) 95 5 4 4 1046014 803
7138 R.DVIVLQQHNIAHESSQVLQQSSYQVLQQLCCQQLR.L + 4 Deamidated (NQ) 87 13 4 4 1046.260 82.9
2715 R.DVIVLQQHNIAHESSQVLQQSSYQVLQQLCCQQLR.L + 5 Deamidated (NQ) 37 63 4 4 1046505  84.1
3776  R.DVIVLQQHNIAHESSQVLQQSSYQVLQQLCCQQLR.Q 0 100 4 4 1045.279 75.1
13628 R.DVIVLQQHNIAHESSQVLQQSSYQVLQQLCCQQLR.Q + 2 Deamidated (NQ) 95 5 4 4 1045.765 73.7
10675 R.DVIVLQQHNIAHESSQVLQQSSYQVLQQLCCQQLR.Q + 3 Deamidated (NQ) 95 5 4 4 1046.014 80.3
7256 R.DVIVLQQHNIAHESSQVLQQSSYQVLQQLCCQQLR.Q + 5 Deamidated (NQ) 37 63 4 4 1046.505 84.1
Alpha/beta-gliadin
2402 R.NLALQTLPAMCNVYIPPYCTIAPFGIFGTN.- 0 100 3 3 1119.559  100.9
3825 R.NLALQTLPAMCNVYIPPYCTIAPFGIFGTIN.- + 1Deamidated (NQ) 90 10 3 3 1119.884 1021
1257 R.NLALQTLPAMCNVYIPPYCTIAPFGIFGTN.- + 2 Deamidated (NQ) 97 3 3 3 1120213 1034
6282 RNLALQTLPAMCNVYIPPYCTIAPFGIFGTN.- + 3 Deamidated (NQ) 99 1 3 3 1120.543  104.6
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Table 3 The specific peptides in Glupearl 19S

p elszid e D] charge t?;?ﬁg?; Normalized abundance
’ Glupearl 19S HWP24h Gluten
1 652.821 2 32.59 50890 297 191
2 652.821 2 34.24 45905 220 285
3 500.759 2 56.88 37989 309 9
4 324.121 2 50.77 32961 97 275
5 486.297 2 45.97 32003 134 176
6 763.804 2 40.89 27374 194 120
7 566.723 2 32.95 8217 30 17
8 513.800 2 53.25 5804 0 2
9 518.250 2 53.16 5119 0 50
10 446.245 2 88.20 2964 0 0

Table 4 Sequences of the specific peptides in Glupearl 19S identified by bioinformatics

peptide method Sequence Ion AM Accession Description
No. Score  [ppm]

1 MS/MS ionsearch Q*YEQQPVVPSK 32 170 gi: 162415987 i’ﬁvl‘l‘xc‘“a‘ weight glutenin subunit [Triticum

2 - not identified - - - , -

3 denovo sequencing TMYKPVVY 65 ABY?25986.1 NADP-dependent malic enzyme 1 [Triticum
aestivum]
638 MYTPV 642
192 PVVY 195

4 - not identified - - - _

5 MS/MS ion search LVAVSQVVR 33 16 gi 14329763 high molecular weight glutenin subunit y [Triticum

aestivum]|

Puroindoline-A OS=Triticum aestivum GN=PINA
PE=1 SV=2 - [PUIA_WHEAT]

6 MS/MSionsearch GGCQELLGECCSR 47 -1.75 P33432

7 - not identified - - - -
: Alpha/beta-gliadin clone PW1215 OS=Triticum
8  MS/MS ionsearch NLALQTLPR 41 -1.53 P04726 acstivum PE=3 SV=1 - [GDA6_WHEAT]
Alpha/beta-gliadin clone PW1215 OS=Triticum
NLALQTLPR 25 A3 PUATI6eqivum PE=3 SV=1 - (GDA6_WHEAT]
9  denovo sequencing YRCYAFR 70 CAA61018.1 WIRI [Triticum aestivum]
70 YRCY 73
126 RCYAFR 131
10 - not identified - - - -

* Modified residues are represented in Bold (Q, N: deamidation, C: carbamidomethylation).

B BIAE L R BICHRNT ¥ & AT F FEEE ORI
1. SDSERKECL 29 TFEDOHE ATVWEZ LRI, $£72, HWP2hiZBWTit
TNT R BEMAKSEL CEELZZV8—)V19S 15 kDall E O BB Y FESEIZEE LT &
i, SDSEZ KBS Y — v 955 ¥ —KTh o 7= (Fig. 1). b, FFEIVHEEETFHITSE T 725 —ThiED

CSHL, BIKSRCE Y VT VRS YR BEDN Y OFERPEMTIEGER LR 72,
TFFREEDT VAR TwATZ LT, &

RONERRS V7 BE)DREVGTEOESHE 2. Yav b HFYITAFAEIZAILED F - 0198
ERLTwaZ b icRET2bDEEL Rz L NTF v ORBOILER Y v 2 EEHILE
TNF RBIKSET A EIZE VREEL 7-HWPs FNT Y OBIKGRETIE, Ty AR TF FiES

BRI TEIRICT ¥ =257 7 b L, hikS R OEZLEIE, FURIEOINE I VRETZT A
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#3: Scan#5990, m/z: 500.7585; z: 2; Mass: 999.5099
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Fig. 2 Collision induced dissociation spectra of two de nove sequenced peptides from Glupearl 19S

The results of de nove sequencing of the peptides #3 and #9 using PEAKS software are shown.

The upper panel (#3) showing the fragmentation of TMYKPVVYamide and the lower panel (#9) showing the fragmentation
of YRCYAFRamide. The b- and y-type fragment ions and the theoretical fragment ion masses fourid in the spectra are indi-

cated in the spectra.

IRGXFVRERFEIIRT I FME2AEL2b0LEZLNS.
FDRDTNVR=NISIZBITFAYay Ny TFurdt
AT, FNVTFrON) TV APIMICE o TEL S
NTFRFE—IHFEELTEI LTRSS IV
= W19SE T NT v DRERSY ¥ 8 BOER % LEH
HURER, EBIC, F—yRX—ARBEINTVwER
TFRDYTF VBT NVF Y XD S V8= V19ST
WAL (Table 1), PV TV LI o THELART
F FHFEREEMIC &, BT I FIUEfSH L T AT
Bl E Z iz, FS—V19STY 7 F VS L
Ty 7B LCRESNIy-F ) TP 2,
LMW-Z V5=, HMW-Z V5 = Vi EER/NET L
MFEZELTHIONTWA, FFEORKRIE, ST
DEEIMKGBREEBERNET VNSV 5 VX BEO—IR
BEICEELRIZLTWAZ LARBLTHEY, HWP
FUNE—PRERDNETVNF - ZEBLET LS
VHAERTHAHEFRLBHROERE D 2mERHL
Twab, —F, FVFreBLT5EUR DY 75N
A8 &S /- Histone HAIZB L CTld, Xy /37 E®
BESETICBWTHB IR T L, /83— 119SD
SUEBR CEBESEEPICER L TE L, FEERIKS

FRIZE BRTF FEEORBICHENI) T BT o7&
AL B LIGERL, RTF FE—7 PR Y
WEL-bDEEZ ORI

3. F—FR—ABRIZEB NN —NLISORTF F
RERRRUET I FIlLoot
BIAKSEC LB 7 VT Y OYyBELENELIZOV
T, MS/MSF—# 25 R7F FEEOUE 7V 5 32
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