DOI:10. 15972/]. enki. 43-1509/r. 2015. 01. 004

Medical Science Journal of Central South China,January 2015, Vol. 43, No.

- AR
H o 22 RN E A E A A

FEE"EREEHER', KEF, RIS
(1. e KM EH TP, W5 # 42100152, B Ak FEZEEIAHFE)

W OE: BN HLS55LFREFAZEGORST. FAE RAALZTEOAFFT A, BLIRMEZ
iTRAQ ARt B/ b5 B % B A AR E R G, K5 MR8 B F 3/ R AR AR €, (SCX/nanoHPLC) i# 47 . wF % % 3K
5 A7 (ESI-MS/MS) |, $RAT AR 09 S R BARK F EAZ 6 B HE AR L H I KT ZFREAEER,
R OBEETHINIONEAR, A PAEEFAE 2N LG AN AR TEZRKN 124 AKX 76 /A,
BEORARSALKE . WREFRES S THE LTS AVRB AT, RORGRERMERLLES
B, H® RIBATHEREZFAAZERGORSF XALFORGEAARE, TRAL T REBN L AFLE,

KR BME; iTRAQTM RMsFirit astfeibsl €8, S4rmME%; SHAE

i E 5K S R735.2 ERFRIAAD ;A

Proteomics Analysis of Differential Expression Proteins in Gastric Carcinoma

LI Suyun,CHEN Sugiong, XIE Yuanjie,et al
( Cancer Research Institute , University of South China ,Hengyang ,Hunan 421001, China)

Abstract: Objective To identify the differential expression proteins between gastric adenocarcinoma cells (GAC)
and normal gastric adenoepithelial cells (NGAC) ,and to look for early diagnosis of Gastric carcinoma ( GC ) specific pro-
teins. Methods The total proteins were extracted from the tissues. The total proteins labeled with different iTRAQ stable
isotope were segregated with Nano-RPLC-MS/MS,to obtain relative abundance of peptides information. The differential ex-
Results

GAC and NGAC,319 proteins were identified with MS,88 of which were differential expression proteins. There were 12 Up-

pression proteins were identified through SWISSPORT database. Through Quantitative proteomic analysis of
regulation and 76 Down-regulation proteins in GAC. The identified proteins can be divided into seven groups according to
protein function ; biological oxidation, signal transduction, protein composition and metabolism, molecular chaperones, cy-
toskeleton , apoptotic and others.

Conclusion The differentially expressed protein molecules were successfully screened

and identified in gastric carcinoma,and the expression changing of these proteins may be involved in the genesis and devel-

opment of gastric carcinoma.
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1 MRET &

1.1 #
L1 AR 20 BT AR 15 fef 5 g 41 2L

Fe X A9 1E BRI b R 4040, B 9 e 8 1 BH T e
HE R I 55— B e g S0k, BT A EURE ™ #6 e R
SEGER AR, T B L3O AR B El 4tk
1.1.2 XA trypsin & promega Madison WI, Z i
(ACN ) °& Fisher scientific pittsburg, PA,0. 1% H g
W H sigma AF], IR (TFA, A3%4) 1 H Mer-
ck 7% 7], iTRAQ Reagentkit I H Applied Biosystems
YN

1.2 BEARMEESFELLRABMEARMNE
L R

1.2.1 HaREEREFMRARIE  HBHEMN
100 wg 2 A5, 400 B i o s L T,
B 4 AT EE (=20 C) Fl 12% = LR
(TCA) TLIEH 1, F P AL it B OE T - 20 °CIRE
B WAL B OB B L 12 000 g, 4 °C,
30 min, 57 L3, AR FRR DUTE, - 20 CIFE
2 h, 5 B LEDIVE AR T PR AR 22 v
SEBIIMA 2 L 38 JE5 [ = (29 5k 2 3% ) W R R
75 60 CHBEE 2.5 h, BEOMEESTTTER, 3
IEWG M 2 L B R (B R
S-HITE) L i iE , % i PR 20 min,

1.2.2 mEGEELES BMREMEDI1:20
(JERT: 25 5 14 Lo B AR AR I, BE IR TR A, 7E
37 C & (12 ~16 h)

1.2.3 iTRAQ XA AL M E G FricfliH 4 b5
WA &HEAT 2 prdnic, M 116,117 FRid, W 116,
117 45 FE A 1 iTRAQ FD AN INA 70 wL Jo/K &
B YRS, fiT iTRAQ iR 78 70 i 45 FH 5 0 3 116 4R
LA ITRAQ IR 5 B 1E # 26 ME I 2 4 i 41 2%
IR TR A, 117 s 3 1Y iTRAQ X575 18
MPEAMREDERS, SR TS | hy BAsicarm
HEEAREMIRES AG—8 T mas 8.0 W 4m
T4 (Speed Vac) IREFIIEM,

1.3 £ B3 2D-Nano-LC-ESI-MS/MS 4> #7 Bk E&

JEK B At P 5 PH 25 1 3 4/ SR 9 TG0 A £33
(SCX/nanoHPLC ) #F47 L 5 55 £ 1 5T % 43 7 ( ESI-
MS/MS) .

1.4 HESH
FITAT B HR G % 1K 38 i SEQUEST 48R 5148 [ v.

15

28 (revision 12), Thermo Electron Corp. | #f17% Hig
PER R, B8 FE N Swiss-Prot A Ff' @ 98 FE (Re-
lease 2010_04,20331 £5/751) . A T /DB BH P 45
R AR S I — A& BT S R A
U5 1 B R, 8 R S HCBCE R B A
(Trypsin) ,*EEEDIT 20, SRRV 2, [ &1
IR ( Cysteine ) 1 HEEGRACAS R T IR AL ( methyl
methanethiosulfonate , MMTS ) |, 7] 2% & 1ffi A H it 2 iR
( Methionine ) F4A AL , #8122 (lysine ) FIAKEE N i )
iTRAQ IFIbRIC, B — RO AR, kB i i iR 22
50 ppm, i R BT iR 1% 22 0. 05 Da,

{#i FH Trans Proteomic Pipeline At ( revision
4.0) (Institute of Systems Biology, Seattle, WA ) , i 13
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0.95) i ug IRBO M F 45 R, AT AR EETE 0. 95
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%1 Nano-RPLC-MS/MS £E 1 GAC #f1 NGEC 2R #E2 U FHEAORK

Acession Protein Percent 116 ratio 117 ratio  116: 117 ratio  localization function
number name coverage
Up-regulation proteins
094876 Sorbin and SH3 - domain- g 0.31 0.68 0.46 cytoplasm signal
containing protein 2 ’
P21980 Protein-glutamine - gamma — | 0.31 0.68 0.46 apoptotic
glutamyltransferase 2
P51888 Prolargin 8.9 0.31 0.67 0.46 extracellular apoptotic
P08670 Vimentin 52.6 0.31 0.66 0.47 cytosol ;‘frln“l“ component - move-
P0O7951 Tropomyosin beta chain 36.3 0.32 0.68 0.47 cytoplasm cytoskelecton
P20774 Mimecan 21.8 0.32 0.68 0.47 extracellular Growth factor activity
P51884 Lumican 33.7 0.32 0.67 0.48 extracellular collagen fibril organization
Keratin , type
Q86VW7 I cytoskeletal 18 1.2 0.32 0.67 0.48
P21793 Decorin 12.5 0.32 0.67 0.48 extracellular protein binding
Q9UKX3 Myosin-13 1.2 0.32 0.67 0.48 cytoplasm muscle contraction
005787 :;"rg“"’ type IT cytoskele- 55 5 0.33 0.66 0.50 Cytoplasm eytoskelecton
- cytoskelecton regulation
P12814 Alpha-actinin-1 17.8 0.33 0.66 0.50 cytoplasm .
of apoptosis
Down-regulation protein
4-trimethylaminobutyralde- carnitine biosynthetic
P49189 ! Y AmInobIyTale 4.7 0.66 0.33 2.00 cytoplasm process; Fatty acid metabo-
hyde dehydrogenase lism
p25398 40S ribosomal protein SI12 7.6 0.66 0.33 2.00 cytoplasm translational elongation
Mitochondial i . Mitochondrion
Q16891 b tochondrial Ammer mem=-— 45 5 0.67 0.33 2.03 inner membr- aerobic respiration
rane protein ane
P30041 Peroxiredoxin-6 13.4 0.67 0.33 2.03 cytoplasm cell redox homeostasis
04941 Proteolipid protein 2 8.6 0.67 0.33 2.03 Membrane Chem(.)tams'; eytokine-medi-
< ated signaling pathway
P34931 Heat .ShOCk 70 kDa 2.4 0.67 0.32 2.09 Cytoplasm; - Nu- molecular chaperones
protein 1 cleus
P34931 Carbonic anhydrase 9 8.3 0.67 0.32 2.09 Membran one-catbon
metabolic process
P15311 Ezrin 17.4 0.67 0.32 2.09 Cytoplasm Cytoskeleton
P21796 Voltage-dependent anion- 5 0.68 0.32 2.13 Mitochondrion  apoptotic
selective channel protein 3
PO7195 L—la(:léle dehydrogenase 16.8 0.63 0.32 213 Cytoplasm Glycolysis; Ij—l'a(flale dehy-
B chain drogenase activity
P62829 608 ribosomal protein 123 21.4 0.68 0.32 2.13 Ribosome El}f:fffzfdl protetn import into
P31930 Cytocbrome ‘b—c] complex 5.8 0.66 0.31 2 13 Mitochondrion Eleclron‘ transport; Respira-
subunit 1, mitochondrial inner membrane  tory chain
P0O7737 Profilin-1 27.1 0.68 0.31 2.19 Cytoplasm cytoskelecton
P53597 Su'ccmyl-CoA. ligase 'sub- 19.1 0.69 0.31 2.23 Mitochondrion tricarboxylic acid cycle
unit alpha, mitochondrial
Q9VHD8 Septin-9 2.6 0.69 0.31 2.23 Cytoplasm Cell cycle
03403 Trefoil factor 2 36.4 0.69 0.31 2.23 Extracellular digestion
075390 S}‘_it;?te synthase , mitochon-—g o 0.69 0.31 2.23 Mitochondrion  tricarboxylic acid cycle
P39019 408 ribosomal protein 19 27.6 0.69 0.31 2.23 Cytoplasms Nu- pop - icleoprotein

cleus
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Acession Protein Percent 116 ratio 117 ratio  116:117 ratio  localization function
number name coverage
066K74 Microtubule-associated 2.70.69  0.69 0.31 2.23 Cytoplasm; Nu- ) tie
protein 1S cleus
075964 ATP synthase subunit 23.3 0.69 0.31 2.23 Mitochondrion 1) . 4ox homeostasis
g, mitochondrial inner membrane
P10809 60. kD.a heat ?hOCk Prom 39 0.69 0.3 2.30 Mitochondrion molecular chaperones
tein , mitochondrial
P08727 Keratin, type T cytoskeletal ¢ 5 0.69 0.3 2.30 Cytoplasm cytoskelecton
19 CK19
Q9H4GO Band 4. 1-like protein 1 1.4 0.7 0.3 2.30 Cytoplasm cytoskelecton
AgMwos  [hymosin beta Slike pro-y3 0.7 0.3 2.33 Cytoplasm eytoskelecton
Voltage-dependent  anion- . . .
P45880 ; . 8.2 0.7 0.3 2.33 Mitochondrion Transmembrane ; signal
selective channel protein 2
P30910 lO. kD'a heat ?hOCk S 0.7 0.29 2.41 Mitochondrion molecular chaperones
tein , mitochondrial
P00352 Retinal dehydrogenase 1~ 23.2 0.7 0.29 2.41 Cytoplasm Ras GTPase activator activi-
! ty; signal
06830 Peroxiredoxin-1 32.2 0.7 0.29 2.41 Cytoplasm cell redox homeostasis
P12277 Creatine kinase B-type 57 0.68 0.28 2.43 Cytoplasm cell redox homeostasis
Plasminogen activator in- Cytoplasm: N
Q8NC51 hibitor I RNA binding pro- 8.1 0.71 0.29 2.45 cl':; ;’f asms AW egulation of mRNA stability
tein
P08238 $ielzh00k protein HSP 17.3 0.71 0.29 2.45 Mitochondrion molecular chaperones
POCOS8 Histone H2A type 1 50 0.71 0.29 2.45 Nucleus; nucleosome assembly
P46782 40S ribosomal protein S5 11.3 0.71 0.29 2.45 Ribosomal translational elongation
Q13884 Beta-1-syntrophin 4.1 0.71 0.29 2.45 membrane cytoskelecton
P30049 ATP synthase subunit delta  13.7 0.71 0.28 2.54 Mitochondrion cell redox homeostasis
P55084 Trl'fun(:llonal. enzyme sub- 5.5 0.71 0.28 2.54 Mitochondrion fatty acid beta-oxidation
unit beta, mitochondrial
P08758 Annexin A5 12.2 0.71 0.28 2.54 Cytoplasm anti-apoplosis; signal trans-
duction
PO5141 ADP/ATP translocase 2 17.8 0.72 0.28 2.57 Mitochondrion — energy reserve metabolic
inner membrane  process
P20648 Potassmm—transportmg AT- 12.9 0.72 0.28 257 M.embrane Pro- signal
Pase alpha chain 1 tein
P40925 Malate ‘dehydrogenase Y 1206 0.72 0.28 2.57 Cytoplasm cell redox homeostasis
toplasmic
Keratin, type 1 cytoskeletal .
P35900 5 8.3 0.72 0.28 2.57 Cytoplasm cytoskelecton ; apoptosis
Q9UBU3 ﬁ‘;ﬁ:me'r"’g‘ﬂa‘l“g hor- 15 g 0.72 0.27 2.67 Extracellular signal
. . interferon-gamma-mediated
P61769 Beta-2-microglobulin 8.4 0.73 0.27 2.70 Cytoplasm L
signaling pathway
Activity-dependent neuro- R regulation of transcription,
QOHZPO protector homeobox protein 4.4 0.73 0.27 270 Nucleus DNA-dependent
Ezrin-radixin-moesin-binding Cytoplasm Mem- L '
014745 phosphoprotein 50( EBPS0) 3.9 0.73 0.27 2.70 brane signaling pathway
. Membrane  Pro- L
Q13797 Integrin alpha-9 1.0 0.73 0.27 2.70 tein signaling pathway
38117 El.eclron u'ransfer flavopro- 9.8 0.71 0.26 273 Mitochondrion respiratory elf:clron
tein subunit beta transport chain
Fumarate hydratase, mito- . . . L
P07954 10.20.73  0.73 0.26 2.81 Mitochondrion Tricarboxylic acid cycle

chondrial
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Acession Protein Percent 116 ratio 117 ratio  116:117 ratio  localization function
number name coverage
P23528 Cofilin-1 29.5 0.74 0.26 2.85 Cytoplasm Rho protein signal transduc-
tion; cytoskelecton
P14091 Cathepsin E 3.7 0.74 0.25 2.96 Endosome aspartic-type
endopeptidase activity
D-dopachrome decarboxy- Lo .
P30046 lase ’ 22 0.74 0.25 2.96 Cytoplasm melanin biosynthetic process
Q13423 NAD(P) transhydrogenase 7.1 0.74 0.25 2.96 Mitochondrion Tricarboxylic acid cycle
P09525 Annexin A4 8.2 0.74 0.25 2.96 Cytoplasm signal transduction
P98088 Mucin-5AC ( Fragments) 9.8 0.74 0.25 2.96 Secreted cell adhesion
Peroxiredoxin-5 , mitochon- . . .
P30044 drial 42.1 074 0.25 2.96 Mitochondrion cell redox homeostasis
Isocitrate  dehydrogenase . . 2-oxoglutarate
P48735 " NADP] , mitochondrial 37.4 0.73 0.24 3.04 Mitochondrion metabolic process
P03263 Glutathione S-transferase 79 0.74 0.24 308 Cytoplasm glutathl(.me
Al metabolic process
PO6703  Protein S100-A6 8.9 0.76 024 317 Cytoplasm; - Nu- 5100 heta binding;
cleus signal transduction
Dihydrolipoyllysine-residue
succinyltransferase compo-
P36957 nent of 2-oxoglutarate de- 4.6 0.75 0.23 3.26 Mitochondrion tricarboxylic acid cycle
hydrogenase complex, mi-
tochondrial
P62917 608 ribosomal protein L8 6.2 0.77 0.23 3.35 Cytoplasm Translational elongation
Cytochrome ¢ oxidase sub- Mitochondrion mitochondrial electron trans-
P00403 unit 2 4.4 0.77 0.23 3.35 inner membrane  port, cytochrome ¢ to oxygen
Q86XP6 Gastrokine-2 19.6 0.77 0.22 3.50 Secreted signal
P07098 Gastric - triacylglycerol li- 0.76 0.21 3.62 Secreted triglyceride
pase metabolic process
Cytochrome ¢ oxidase sub- Mitochondsi toch : ) Livie
P13073 unit 4 isoform 1, mitochon-  12.4 0.78 0.21 3.71 tochondrion cytochrome-c¢ oxidase activi
drial inner membrane ty, protein binding
P20142 Gastricsin 14.7 0.76 0.2 3.8 Secreted digestion, proteolysis
Cytochrome ¢ oxidase sub- Mitochondrion respiratory electron
P10606 unit 5B 41.3 0.77 0.2 3.85 inner membrane  transport chain
P00790 Pepsin A 17.5 0.71 0.16 4.44 Secreted digestion, proteolysis
Aldo-keto reductase digestion, oxidation-reduc-
060218 fomily 1 16.8 0.8 0.18 4.44 Cytoplasm lion process
P25815 Protein S100-P 28.4 0.81 0.18 4.50 g]‘;::;“* C¥1o- . dothelial cell migration
. Nucleus.  Cyto-  nucleosome assembly;
092522 Histone H1x 12.7 0.77 0.16 4.81 plasm DNA binding
calcium-independent cell-
P56856 Claudin-18 3.8 0.84 0.16 5.25 Cell membrane cell adhesion, tight junc-
tion assembly
QI6NY7 Chloride intracellular 18.0 0.85 0.14 6.07 Cytoplasm mem-  chloride channel complex ;
channel protein 6 ’ ’ ’ ' brane Ion transport
QI9NS71 Gastrokine-1 38.2 0.82 0.13 6.31 Secreted Digestion ; signal
077673 Ras-related protein Rab44 1.9 0.9 0.09 10.00 Cell membrane Sl GTPase mediated sig-
nal transduction
QSDIES Zinc ﬁr}ger CCQH domain- 2.5 0.89 0.08 11.13 Cytoplasm; Nu- Apoplom.s; )
containing protein 12A cleus Differentiation
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