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ABSTRACT Objective: To establish the specific serum polypeptide spectra and explore specific and sensitive serum markers for di-
agnosis of early gastric cancer. Methods: Serum samples of 10 early gastric cancer cases and 10 normal cases were enrolled, using protein
precipitation to remove out high abundance ratios serum protein. Mass spectrometry detection for peptides repeated three times by liquid
chromatography tandem-mass spectrometry technology (LC-MS/MS), and applied MaxQuant algorithm of Label free method to quanti-
tate peptides relatively, and analysed the differential polypeptides and the matching protein between the two groups. Results: Three re-
peated mass spectrograms in EGC group and N group are consistent generally, and the detected polypeptide repeated rates are 87.54%
and 85.67% respectively. There were 65 unique serum peptides that were detected in EGC group, matching with 31 proteins, and there
were 22 differential unique serum peptides between the EGC group and N group, matching 11 proteins. Biological analysis of the serum
different polypeptides matched proteins showed most of these proteins were found in extracelluar domain, and the functional categories
mainly involved sequence variant, signal peptide, glycosylation site: N-linked, etc. The signal pathways were mainly enriched in the co-
agualtion cascade pathway and the complement cascade pathway. Conclusion: Establishing the early gastric cancer serum specificity
polypeptide spectra is expected to become serological markers in diagnosis of early gastric cancer. The following experiments will further
analyse these differential peptides and screen early gastric cancer signal peptides, after verificating with large sample, then screen out spe-
cific and effective serum markers for early gastric cancer.
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Table 1 Information table of two sets of serum sample

Age Sex
Group Number
<40 40-60 >60 Male Female
EGC 10 1 4 5 8 2
N 10 2 5 3 7 3
1.2 X RIkF 1.3.3 #BiE 764 CHEEF, 12000 rpm .0 10 min 5, B E

1.2.1 {X2Rig& 4 CE.LHL . Pico2l HiEE.OHL.SPDIIIV 35 LA 10 kD @47 HUE . 12000 rpm W ERIE -

2 RO AL . Q Exactive™ 4 A T UMK FT Orbitrap il 1.3.4 BRREMSHE %4 2 pL —HiJ 4 (DL-Dithio-
{SUFN N T3 3 HPLC W AH 2 4t EASY-nLC 1000 ¥l T3&[E  threitol, DTT) Jil A 100 pL 22 BRIEWR A LLA1, I AKE R 55 42
Thermo Scientific /% &) , Vortex 5 %I i i % 1% #% (QILINBER,  DTT,56 C /K& 40 min, H$% B4 10 pL # Z Bt i (Todac-
China), etamide, IAM)IIA 100 wL 25 JIR¥EW I LA, I AAH R 57 & 1-
122 &%  ZJ (A9984, Thermo HPLC);10 kD #B 45  AM, 8% 20 min, J4 2 KA LMk 45 T1)5 , Ziptip® C18 44
(85034-538-74, Satorius); Bk 2 & 4% (Sigma, A6141);DTT ik, T4,

(D0632-10G, Sigma) ;IAA (L1149-5G, Sigma); Ziptip JiEhA1: . 135 FEa#r B EEARTEE SR =K, BRRHERE 2 pL,
1.3 X AHE FEA R A8 F+ i 3 HPLC WA & 48 EASY-nLC 1000 ( Thermo

1.3.1 MFHRARE FIAEREZENEREBFEIERS Scientific, USA)#EAT /38 , ZAH &+ (Trap 4+), 14 C18 /347
WE AR KM 4 mL, BT 5 mL B2 AREEE N, B IREE 1/ A B, SmsiAE g B 2 43255 H Q Exactive™ 44 #4
J& , LA 4000 r/min £5.0> 10 min, WML 735 2] EP &b, &7 PUMKT -Orbitrap ST AT 8T Fsh4H A 24 0.1% Formic
EP 4 100 uL, %5 J5 BT -80 ‘CUkAt . acid (FA)+99.9% H,0, i 3h4H B 2~ 0.1% FA+99.9% Acetonitrile
132 mMiEHEARBAE  F EGC 4 10 fIEEAR P AM LI (ACN), BRI R A 288K #i#94 (Data Dependent
100 pL,iE&Z 1 mL, [@kEJ7 U N HAEFIREA 100 pL, R4 Acquisition, DDA, 9343815 Yy 140,000 (FWHM), 5 25
ZE 1 mL, A PEAULTERESINA 3 mL 1) 25%2.05,4 Cliit  #id 100 cps (Counts/Second ), H i fif &y +2 = +4 {1 10 4~FE
B 40 min, ZEEENA 100% N, HLARFUE KA Z ol 2.5:1,  BERCRMZRRERE MS/MS 434, Siff HESE oy m/z 300-1800,
-20 CYLiE 2 h J5,4 'CF, 12000 rpm 5.0 30 min, 2354 . EGC 4R =R UFEERE 23 BiC/F EGC1 . EGC2 il EGC3;N 41
BV, LIEROWRE TR RIUIE, 300 L 2468 W=yl ahiorE N1N2 N3, B4R EER AL,

50 mM NH,HCO, FE¥% . 1.4 HiRAERSEITESE
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Fig.l Base peak chromatogram and total ions chromatograph of early gastric cancer group and normal group

A1-3. Base peak chromatogram of N1-N3 in normal group; B1-3. Base peak chromatogram of EGC1-EGC3 in EGC group;

C1-3. Total ions chromatograph of N1-3normal group; D1-3. Total ions chromatograph of EGC1-EGC3 in EGC group
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Table 2 Polypeptides and matched proteins only detected in the early gastric cancer group

Uniprot Peptide Sequence Protein Description
A6NLS8S PGANGTRTGPA Protein shisa-7
000391 EQEQPLGQWHLS Sulthydryl oxidase 1
000391 NEQEQPLGQWHL Sulthydryl oxidase 1
075563 ELYDDVDHPLPISNPLTS Src kinase-associated phosphoprotein 2
095810 ALTSEEAERSDGDPVQPAVLQVHQTS Caveolae-associated protein 2
095810 ASALVEGEIAEEAAEKAT Caveolae-associated protein 2
P00488 AEDDLPTVELQGVVPR Coagulation factor XIII A chain
P00734 FGSGEADCGLRPLF Prothrombin
P00734 RTFGSGEADGLRPLFE Prothrombin
P00734 TERELLESYIDGR Prothrombin
P00734 TFGSGEADCGLRPL Prothrombin
P00734 TFGSGEADCGLRPLF Prothrombin
P00734 TSEYQTEFF Prothrombin
P01024 SKITHRIHWE Complement C3
P01024 SKITHRIHWESA Complement C3
P01024 SSKITHRIHWE Complement C3
P01024 SSKITHRIHWESA Complement C3
P01024 THRIHWESA Complement C3
P01344 GHVLAKELEAF Insulin-like growth factor II
P01344 HVLAKELEAFREA Insulin-like growth factor II
P02452 RGPAGPQGPR Collagen alpha-1(I) chain
P02647 LSALEEYTKKLNTQ Apolipoprotein A-1
P02656 WDLDPEVRPTSAVAA Apolipoprotein C-III
P02671 DEAGSEADHEGTH Fibrinogen alpha chain
P02671 DLVPGNF Fibrinogen alpha chain
P02671 DSGEGDFLAEGGG Fibrinogen alpha chain
P02671 DSHSLTTNImEILRGDFSSANN Fibrinogen alpha chain
P02671 EILRGDFSSANN Fibrinogen alpha chain
P02671 ELERPGGNEIT Fibrinogen alpha chain
P02671 ELERPGGNEITR Fibrinogen alpha chain
P02671 MADEAGSEADHEGTHST Fibrinogen alpha chain
P02671 PNNPDWGTFEEVSGNVSPGTR Fibrinogen alpha chain
P02671 QFTSSTSYNRGDSTFES Fibrinogen alpha chain
P02671 QLQKVPPEWK Fibrinogen alpha chain
P02671 SETESRGSESGIFTNTKESSSHHPGIAEFPS Fibrinogen alpha chain
P02671 SKQFTSSTSYNR Fibrinogen alpha chain
P02671 SSHHPGIAEFPSRG Fibrinogen alpha chain
P02671 SSSYSKQFTSSTSYNRG Fibrinogen alpha chain
P02671 VPDLVPGNF Fibrinogen alpha chain
P02675 QGVNDNEEGFFSAR Fibrinogen beta chain
P02766 GSPAINVAVHVFR Transthyreti
P02766 INVAVHV Transthyreti
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P02766 KAADDTWEPF

P02768 FTFHADIcTLS

P04114 TPALHF

P05546 GSKGPLDQLEKGGETAQSADPQWEQLNN
P06727 ADEFKVKIDQTVEELR
P08697 FPRGDKLFGPDL

P08697 NQEQVSPLTLLKLGN
P35579 DLPFVVPR

P43490 KQKMWSIENIAFGSGGGLL
P68366 AVFVDLEPTVIDEIR
P68366 TIGKEIIDPVL

Q13683 TLDPADRL

Q14624 MNFRPGVLSSRQLGLPGPPDVPDHAAYHPF
Q14624 PGVLSSRQLGLPGPPDVPDHA
Q15942 GPPASSPAPAPKFSPVTPKFTPVAS
Q49A17 HNEGWTSLLR  Polypeptide
Q92833 RHGWNLTVLPNNTGSILR
Q96AK3 FRGPVL
Q9BZZ2 DAGVYTCQAENGV
QY9H4B7 DINEFGEAENNIHDLV
QIOULI3 ALSLAPLAGAGLELQLER
QOULI3 SLAPLAGAGLELQLER

Transthyreti
Serum albumin
Apolipoprotein B-100
Heparin cofactor 2
Apolipoprotein A-IV
Alpha-2-antiplasmin
Alpha-3-antiplasmin
Myosin-9
Nicotinamide phosphoribosyltransferase
Tubulin alpha-4A chain
Tubulin alpha-5A chain
Integrin alpha-7
Inter-alpha-trypsin inhibitor heavy chain H4
Inter-alpha-trypsin inhibitor heavy chain H5
Zyxin
N-acetylgalactosaminyltransferase-like 6
Protein Jumonji
DNA dC->dU-editing enzyme APOBEC-3D
Sialoadhesin
Tubulin beta-1 chain
Protein HEG homolog 1
Protein HEG homolog 2

22 RYEEASHRBAREERE ST
221 % EGCAENEARBZ RS K
(Vision L5)8 {440 5%F EGC 411 N 4149 3 YRmigh 3, kA7
TR IEAUE—fB AL PR, JEXF 95 4% Unique peptide #E47 T HHXT

i ] Maxquant

T, WL TR & P R —Z KA Fold change, - HL
FH T K56 % W 2B E S0 6 AT T 03, {R P8 P< 0.05 K, LA
Fold Change GC vs N i 2.0 f54E Ml FHE, ik 7E EGC 4
Fk] BRH A 2 22 i 22 A 22 2% DEE 11 MR

®3 RYPBEASWRANEREERSRRFALENES

Table 3 Significantly different polypeptides and the matched proteins between early gastric cancer group and control group serum

Uniprot Sequence Description Fold change EGC/N P value
P01024 IHWESASLLR Complement C3 3.22 <0.0001
P01024 ITHRIHWESASLLR Complement C3 4.08 <0.0001
P01024 SSKITHRIHWESASLLR Complement C3 4.55 0.0223
P02452 GPAGPQGPR Collagen alpha-1(I) chain 7.88 <0.0001
P02671 HRHPDEAAFFDTASTGK Fibrinogen alpha chain 2.96 0.0030
YEGSYALTSEEAERSDGDPVQ-
095810 Serum deprivation-response protein 2.07 0.0015
PAVLQVHQTS
Heparan sulfate glucosamine
Q9Y278 THVQIDPEVIDQLR 2.46 0.0305
3-O-sulfotransferase 2
RAVPPNNSNAAED-
P00488 Coagulation factor XIII A chain 0.44 <0.0001
DLPTVELQGVVPR
P01009 SASLHLPKLSITGTYDLK Alpha-1-antitrypsin 0.16 <0.0001
P01023 AIGYLNTGYQR Alpha-2-macroglobulin 0.47 <0.0001
P01023 AIGYLNTGYQRQLNYK Alpha-2-macroglobulin 0.27 <0.0001
P01023 SLNEEAVKK Alpha-2-macroglobulin 0.38 0.0117
P02766 AADDTWEPFASGK Transthyretin 0.45 0.0004
P02766 ALGISPFHEHAEVVFTANDSGPR Transthyretin 0.02 <0.0001
P02766 ALGISPFHEHAEVVFTANDSGPRR Transthyretin 0.06 <0.0001
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P02766 RYTIAALLSPYSYSTTAVVTNPKE Transthyretin 0.05 <0.0001
P02766 YTIAALLSPYSYSTTAVVTNPKE Transthyretin 0.23 <0.0001
POCOLS5/POCOL4 GLEEELQFSLGSKINVK Complement C4-B/C4-A 0.3 0.0008
POCOLS5/POCOL4 NGFKSHALQLNNRQIR Complement C4-B/C4-A 0.35 0.0015
Q14624 SPEQQETVLDGNLIIRYDVDR Inter-alpha-trypsin inhibitor heavy chain H4 0.23 0.0047

222 PCA ERAHH A% P< 0.05 A M A5 B 1 22
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Fig.2 PCA analysis of difference peptides in EGC and N groups
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Fig.3 Functional categories analysis of serum different peptides matched proteins
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Fig.4 Gene ontology analysis of serum different peptides matched proteins
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