26

In vivo
HAS
HSA
In vivo
DNA
DNA
LC-MS

LC-MS
HSA 34 Cys34
Cys34
HSA in vitro
MS/MS
DNA
DNA DNA
DNA
1 DNA

DNA
-73-



LC-MS

HAS 34 Cys34
Cys34

HSA
2 Cys-34

21 3

1. LC-MS/MS

Promedix

1)

2pl 2

15 ul
Rapigest Waters 0.1%

S-S

30 ul 30pul 10 mM

DDT 60 30
60pl 30 mM

30

Trypsin Gold Promega

4.6 pl  0.25 pg/ul 37
ZipTip C18 P10
Millipore LC-MS
2) LC-MS
LC ADVANCE S Nano LC
System Michrome
50pm
C-18 AMR ZAPOLOUS
CERI L-column micro
A 2%
0.1% B 80% 0.1%
A100%
B100%
/FT
Q-Exactive (Thermo
Scientific) LC
LC-MS
C18 AMR  Zaplous Column a 0.1

mm x 50 mm

Captive Spray

AMR
MS
MS 350-2000 m/z
*Total Analysis Time 150 min
*Resolution 30,000
* Accumulation time Normal  (0.1-0.3
sec.)
*Spray Voltage 1600-2000 V
*MS/MS 3 2
)
*LC 150-300 nl/min
‘LC A 2
0.1% B 80%
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0.1%
3)
RAW

Q-Exactive

Xcalibur
FT-MS

LTQ-Orbitrap
MS/MS
MS/MS

“Progenesis LC-MS”
Nonlinear Dynamics

LC-MS
LTQ-Orbitrap
Raw
TPP D
MS/MS
Raw
MASCOT
4
MS/MS
MASCOT(Matrix
Science) SwissProt
MASCOT
LTQ
MASCOT
<0.05
5 34

34
ALVLIAFAQYLQQ
CPFEDHVK
10

MS/MS

LC-MS
Progenesis.C-MS
3
MS/MS
MASCOT
HSA
C34

ALVLIAFAQYLQQCPFEDHVK
21

m/z 830.772

100

MS/MS

MS/MS b
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MS/MS

C34
MS/MS

183.97+57.02

b2—b4 y4-y7

240.99

103.99 209.025

2.65 ppm

acid cysteine oxidation
carbamidomethy DDT

C34

57.02
240.99

y9

MS/MS

UniMod

47.983
0.40 11.83
cysteic

dimethylarsino

34
LC-MS

MS/MS

3
Carbamidomethyl DDT

34
S-S SH

dimethylarsinous AsIII acid

HSA

LC-MS

C3S  HNuo
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1)

HSA
MS/MS
MS/MS
Cys34
LC-MS/MS
Nishikawa K, Iwaya K, Kinoshita M,

Fujiwara Y, Akao M, Sonoda M,
Thiruppathi S, Suzuki T, Hiroi S, Seki S,
Sakamoto T. Resveratrol increases
CD68* Kupffer cells co-localized with
adipose differentiation- related protein
(ADFP) and ameliorates
high-fat-diet-induced fatty liver in mice.
Mol Nutr Food Res. 2015
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1)

2)

3)
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/
p271-275 2015

Suresh T., Maekawa K., Saito Y., Sato

Y., .Suzuki T. Individual variations in

the human urinary proteome in relation

to rat. The 3rd International

Confrerence on Personalized Medicine
2014.6  Prague
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2014 12

Suzuki T., Suresh T. Protein adductome
analysis for the human exposure
monitoring to mutagens. The 4th Asian
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Mutagens 2014.12  Kolkata)
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1 DNA

A Mutagen Adduct Formation by Mutagens

DNA-adducts

2 HSA

o Cys3* of HSA is the
preferred reaction site
for electrophiles
in human serum

o Itis 3" biggest trypsinized
peptide in HSA with 21
amino acid

Crystal Structure of HSA “ALVLIAFAQYLQQCPFEDHVK”
showing reactive sites
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1-[[(E)-but-2-enyl]-dimethyl-AS-
azanyl]propan-2-one

Molecular Formula: CSH18NO
Average mass: Da
Manoisctopic mass: Da

Hac\/ﬁ

H,C—N
\CH3 CH,
/
(0]
N,N,1,3-Tetramethyl-2-imidazolidiniminium
CH3

x #CHs
Molecular Formula: C7H16N3

Average mass: 142.221 Da
Monoisotopic mass: 142.133881
o CH

Carbazate

Molecular Formula: CH3N202
Average mass: 75.047 Da
Monoisotopic mass: 75.020004 Da

O

“NA o

(6S,75)-6-[(2-Carboxyethyl)sulfanyl]-7-hydroxy-
octadecanoicacid

OH

Ho. $)</\/\/\/\/\
o CH,

Molecular Formula: C21H400Q5S8
Average mass: 404.604 Da |
Monoisotopic mass: 404.259644 Da

HO

Standardised Normalised Abundance
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34

Modification details - UNIMOD

Peptide mass 2480.2449 Delta 47.983 |PPM error 0.4032
Accession # 345 PSI-MS Name [Trioxidation Interim Name  Cysteic_acid
Description cysteine oxidation to cysteic acid
Composition 0(3) Monoisotopic 47.9847Average 47.9982
Specificity
Site C Position Anywhere |Classification Chemical derivative
Peptide mass 2536.2519 Delta 103.99 |PPM error 11.8285
Accession # 902 PSI-MS Name Interim Name  DimethylArsino
Description dimethylarsinous (AsIII) acid
IComposition H(5) C(2) As Monoisotopic 103.9607Average 103.9827
Specificity
Site C Position Anywhere |Classification Post-translational
Peptide mass 2641.2869 Delta | 209.025 |PPM error 2.6502
Accession # 893 PSI-MS Name Interim Name  [Carbamidomethy|DTT
Description Carbamidomethylated DTT
Compaosition H(11) C(6) N 0O(3) 5(2) Monaisotopic 2090.0180Average 209.2864
Specificity
Site C Position Anywhere |Classification Artefact
2 34
Peptide [ Adduct | Element Peptide | Adduct
Mass mass al PPM Mass mass Elemental |PPM
2464.288 32.002{HO2 343.8 2521.169 | 88.884 |[CNS2 747.3
2485.236 53.983|C2HNO 287.5 2572.405 | 140.119 |C7H15N3 4.2
2492.197 59.912|CHOS 915.3 2586.418 | 154.133 |C9H17NO 128
2496.244 63.959[HS2 108.3 2588.375 | 156.090 [C11H11N 541
2499.222 66.937|C3S 413.0 2629.212 | 196.927 |C7TH20S3 112
2505.288 73.003[CH2N202]567.0 2675.700 | 240.990 |C10H2N402S [ 0.63
2505.300 73.015|C6H2 8.8 2908.526 | 476.241 |C23H35N504S| 0.05
2511.260 78.974|05 7.2 2835.537 | 403.252 |C21H4005S 18.9
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