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Clinical value and research advances of serum tumor markers in gastric cancer
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[ Abstract] Gastric carcinogenesis is one of the most commonly occurring malignant neoplasms in China, and early diagnosis
and treatment are crucial to improving the quality of life and reducing mortality rates for patients with gastric cancer. Serum-
based detection methods allow for a standardized and non-invasive approach to monitoring progression of gastric cancer. We
therefore summarize four serum-based biomarkers ( E-cadherin, Runx3, hGC-1 and 3 subtypes of VEGF family) for gastric

cancer, categorized into groups of genes and proteins, and evaluate their individual values in detecting gastric cancer,

surveillance and evaluating prognosis of patients with gastric cancer.
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FEERERFANMEZ - HAKRRER
WEMHEZE . A FEREIRITHR RN
L R, oA 3R B R T R R v K T BUS R
—EARRHRKEE., B, % ANEETF BN
AR AR ERFEEARNE AWMU LEEEF
BERAREEM ARALERS, HRET R
EREERF A GsBARR BRI BRE E WA
WrERERMBEER. EFK, 8T IR
8 VPREE P A E B BRI 7 ¥, 7 I R B B
BrsUR T EERR ERHZINER, KPP 0E
BRUR B EM TR B F L BUE 2
PR, 308 R B R A I 2R B JE B R 4 I B
BARERESRNY R, XEMBRSY ZH
THERE N A BE G, EEfHARRAE 45
SYEBRIGHRENBRRE, KEFTEEL
P SIBNET AR E L HME. AXEEHX

EE FEEFEAN K, BT EEE5% R (E-cadherin)
# " ( E-cadherin \E-cad #1 CDH1) |, A 2K runt A4 3c%
FH F 3 (runt related transcription factor 3, Runx3) .
AR EEZETBEF - 1 (human granulocyte
colony-stimulating factor-stimulated clone 1, hGC-1)
1% A B2 4 K A F (vascular endothelial growth factor,
VEGF) & i VEGF,VEGF-C #1 VEGF-D fE4 §
2 1L iR An S R BT R R o IR B
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F DNAKFESMER BHBEXRNPREES
HmfE* DNA K F5HERIER S B RBEED
MDY, R ULRIEIR i DNA KT 3%
e DA fie 78 B B8 A A0 4o B 2 AT 2 1, B 0 A
BRI P R R AR P R ST ERE
W, A RERA T B H R

BEAHHEAEN BN RERMTESERRE
AR, BLARYBEEEREANEERLE, Bl
FESIAN BEERN LR R RAMAES
6 i 45 R L8 AR AL IR FE AL E B M R R
B ERTHEEEAG. &Y, ¥FENCT20E
ERFEESZHBEENFEBEERBE EZEAR
REM U R R RREMER R, NS E
HeREENTHEERNAERAEESRE L, #
B B EAL R $8 DNA U2 i v Jifg o e B 3 1) o BE 3f
ESMRETFHAMT FE FZAERS - FEKRE
BE ( 5-methylcytosine, m5C ) , B [H B 2 AL A A& DNA
FRMBEES, RAETHE, E-—FHERERFAE
IR DLREILH . Ko 224k 5 R T o e B AR
5% ( cytosine phosphate guanosine,CpG) 5 H R C 2%
HELE,mCpG GHATEEMNS %, BEEEEIF
MBS EF, B, HMHEMEEEK CpC X
A B EAL, S 307 gk P AL, W E S 3 F I EE,
SEMBEEEAE., METEZERNERD, DA
HEEEIMEGESYREAUTHRA: OMEM
RERMAREBRER, HEAKE, A TEHLH;
QEBETREL EEBEMYT EELSH ENH
BEy, MEHEXNFREALREEERRTES T
FRrfER) CpG 5 ;@5 RNA REH R HE Y HLE, DNA
FEATKE BRENFETEYERT  MERT
qURES

AR T RRERES TRRELSSHEY
MEHRERBREEVNRR, P AL mutl FEY
(human mut L homolog 1,hMLH1) B H .G B HEH
B % E H (adenomatous polyposis coil, APC) 3 4
485 -2 (cyclooxygenase 2,Cox-2) . FE T EXE O &
B 1( death-associated protein kinase 1,DAP-kinase 1) .
CDH1 .2 bt H B35 % #2 88 P1( glutathione-S transferase
P1,GSTP1).0° - FHX S IEK DNA HEE B
(0°-methylguanine-DNA methyliransferase, MGMT )
pl6é # H ( cyclin dependent kinase inhibitor 2A,
CDKN2A) \Ras M R M B RE 1 EREZF A A
( Ras association domain family 1A, RASSF1A ).

RUNKS HIHASBEEESBEMHE E F - 3 (tssue
inhibitor of metalloproteinase-3 , TIMP-3) Z9& 2 KX )1
BERNES TR EASEHRIELSBEERNR
A REAET T WMBENCEERSPRERS
RREEMFRE,

1.1 E-cadherin

E-cadherin 28 i F 5 .5 16q22. 1 75 | , %
BESRES(—MBKENRHRST), EEZEM
TIN5 40 R [ 2 B RO 4D 40 MR, RS E R
EMREWMEERT, SE¥ EERHASMK, B4
Z1H E-cadherin 2 H 3R 1A B B>, 30K S EUR A
HHEEIRERM, EFHARARERE R ;X THME
MRS, WAk R, BB ARESFR
BREHAKWEE, ALER, HRZXES5WE
B HESPAKESEEBEIEX" . BiTA
L BRERREN EHEI T Co6 SHRELER
E-cadherinZEH & 15 B B E & £, 3 1A N E-cadherin
B THREAERARFLEBENRE REFTH
EEEMAE MERRZENSSER TR
Ay ele-171

B KK E-cadherin BF5¥ KL | H § HAME
R AR A, X T H 7R ML R I R R W g R T
HERIBIGER D . Tkoma %" R FIF #1L45 R PCR
B ( methylation-specific PCR,MSP) {ill & 97 %l § I &
FERHT L 75 pl6.E-cadherin F1 4k ! BR 3 {& B (retinoic
acid receptor-B,RARB) B BF ZE L IR% . pl6.E-cadherin
#1 RARB iy B Bk R 4 J] F 19% (18/97).25%
(24/97) F1 25% (24/97) , Fo# 1), E-cadherin i 24k
KRR AmER RN S AEFMKBRFSRT
¥#Z57(P<0.05) ,#7 M& E-cadherin F BAL T {F
A REZ T X BUE AWE 7.

B b3 57 MSP ¥ 46 1 1l # ' E-cadherin 2§
FEALSE, IR 5T A ELISA 33 5E E-cadherin
W A B ¥ B, BP Il 75 ' ) E-cadherin ( soluble
E-cadherin ,S-ECD ) , & 3£ & 7/~ E-cadherin 7£ 24 21
FAUREANMERE I EN S FEFXHABKRTH
HE,ELEFTSEDHNEERRINEEREBELE
FREAMX, BEBUBRARRE S-ECD i RERK, £
HEAHEx S-ECD B— P 5HEMHXNHILE
F. Juhasz VP 5E 166 HI BB E M 71 & B
MR FRME S-ECD ¥ & , 5 #% Lauren i3 ¥ A
P (51% ) FRBA (49% ) , ZR R B S-ECD Wk
EEBHAMNFKEREEREFTEAT2ARNER,
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R BEAT B EREARE (I ~ V) K
% S-ECD KPR BEARE( L~ 1H) 2&H
B.E2RAS5HFEN[(4.13 £0.29)F#1(3.96 =
0.31),P=0.023 4] ;MAEKRER FEA, £#RHE
FEBER S-ECD K PH L EHERBEBE T,
HBMEE S-ECD KA REMNERE TR, 257
WESITFEX[(4.15£0.3)F1(3.95£0.32) ,P =
0.0139], &7 S-ECD EB B F AL S48 %
BA K, B REXHRE S B BRA K HEM,

1.2 Runx3

Runx3 BRI —NEER TR EHFK
lp36.1f g b, &F PLAM P2 WAEIF,P2 )53
THEER(G)MEERE(C) Z'BRF(64% ), ER
BB CG S, %P2 B TFHEEFEAL™,
Runx EH A & L& KE F B ( transforming
growth factor, TGF-B) E 5 # S B 15K Smad
EaY N MR A KB B AL, A
i Smad EEWSHMRNSSREFBISHEER,
AT 40 M B A R SR E A T AR LR R
A L,TGF-8 R FE SRl SRS HENRE™
LiZP" 448 Run3 BN ESEFETH
o BESEAE RO T R TR 429 2R, AT 3L Runx3
RESBEEBRE ; #—2 0 AP E L SURE R
AEUEBHEAN S M ERARA S BHRNER
41 DNA, F & EA1R B E2 RS, R E R Runx
HEARARIES Run3 B TFHEAFR(P <
0.05) A4t Runx3 RIERIHLE ,Li % 5§ DNA H
EHEBEINE R S5 - A 2 - REME (5-aza2’-
deoxycytidine , AZA) (B 5 2 & BEEE 40 1 57 iy vy 1
B & (trichostatin A, TSA) {# Runx3 R ¥EH BiE4
AMERZEH,EEZT Run3 ZREBHFREHR
FEARFEERRFEISE , WAEEE A& 5 RA M
ERZEHRE,

Sakakura 2™ F 52 i} 5 8 MS-PCR ¥ (Real-
Time quantitative methylation-specific PCR ,RTQ-MSP)
x$65 f BB E ARG AP XARE MEFF Runx3 5
7 W RS E B W E , H #% B 21k DNA By ALzh
BEEWESFE X T EAKF (m-index) , 55RHA
7 - B R R A A B L A ) A B & % Runx3
HELFIIE X 29% (19/65) , FEABE S. 2 ~
1 625 955 (SEHEH 43 m-index, BUKE 95.5% ,45
BREF62.5% ,AUC =0.8651) ,FEE B4 85 .k =2
SRBEMNBELERENEAMESHEG. REE

1M ¥ Runx3 B9 3610 78 B A BB R K, 32 R W 2 1l
% Runx B3 FHEMAX T EBRLERARE LA
BEEEEL,

Tan %" Jj MS-PCR ¥4+ 514 9 T 70 4% i
(BEEHM LR /D i . B R
KB B FEAE ) B % 1% 7 Runx3 ,pl6 . RASSF1A #
CDHI EFE B3 Fi BB E M. B Rund EE
B AL R K 62.9% (44/70) ,pl6 K 55. 7% (39/70),
RASSFIA 4 34.3% (24/70) ,CDH1 4 14.3% (10/70) ;
Foop B AL R B R 4 B 2 B B (100% ,4/4) |
JBERs R (100% ,2/2) J BP9 (88% ,7/8) o X —45 57
BEBA I 7 Runx3 35S 30 F B 20602 168 B &
LW EAEAGHRE AN EEERENE
RE.

2 mMEFEEEXEERAR

2.1 hGC-1

hGC-1 ( human G-CSF-stimulated clone-1,hGC-1
OLFM4 B GW112) 2 510 MEEBRH WA olfacto-
medin FXBEEH, AP A T-EE hGC-1 R %G,
—BEATEE . BHEIR,REREZTRTES
B RLARE AR Y . hGC-1 B 5 g RN E B
SFNEER BREREORNMEEEAMBEANS
BN BEMEBEXT ER)ERARF
NERABRERS, EEFBEHATHREIYNE
e, Bt F¥EE” AN h6C1 ERAHENTE
ERYLW . FUE R SRR Z —. Ove 5™
BT hGC-1 ZEHEEE RMHR XM+ 8 FHE
R, GEHAFEEN FEHA T h6C-1 B A
R 56% (94/167), I/ NI AR THERG T
M/N#H, ZRAERIHTFEX(64% F1 45% , P =
0.0172) ; FHBCHH 59 Bl BB B EFN M, IBEK %
¥ I B} ¥ (enzyme- linked immunosorbent assay,
ELISA) #il € hGC-1 ¥ £, R MALR #F hGC-1 Tk
HE(n=38) 5REAMEE (n=21) K& hGC-1
WEHRBRER TS ITFE L[(40.1 £6. 1) ng/mL
(46.9 £10.2)ng/mL,P =0.763 8 ; fE N I BIE R
Tetrn HEURE b 31% (38/123) , B R E N 95%
(72776) . B Ei& 59 4 i & 45 4~ fm Lk 64 4 7t It e
HAWMER A, RIEHE hGC-1 IRE S ERNHA
HIH B Z N (n =76) [ (36.3 £3.5) ng/mL F1(16.6 +
1.6)ng/mL,P =0.0018], XF [ IH BEEHEN,
hGC-1 HEURE N 25% ,5 T CA199 5% F1 CEA
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B 3% 3275 1% hGC-1 AR 2B R H A &K
f8tn . AT M KA PFFE X AR AT ARG ML # K hGC-1
T REAT H B, B 0 T k) i B AR PR AS B o 9 L
FAHE..

2.2 VEGF.VEGF-C #1 VEGF-D

MERZWHZAN VEGF RERTE S HRE
MmEEREF. EELSAMTOLERNRARRE
HNFREZRE S, REFEMERR, ANES
mEEHEEEM, B K EH SN S B mESE R,
BRE TAENER, BN EAREAE , R R
EE BB E T, 5 MR R E SRR,
WEMETFSHS VEGF 24455 ,FHET VEGF %
SRZERRETH A FRIBERAL, REMH VEGE
B LB A R BE , [F] B T 38 BB 4 g VEGF mRNA F1
EEmEE™ ., BELCEIREASLETE
E R T 169 FIAF o % a8 B B4R VEGF
BRIk, A CD34 4 5 4t 68 oF B0 i 7 1 il 8 o B
(microvessel density, MVD) , D} 3t 558 & f1 e 40 i
BB &340k H VEGF REHME, SR E
7~ VEGF FH¥ERZA K IE MVD & TIEH XA, =
BREGHFEXN[(62.1 £24.8)F1(52.5 +19.4),
P=0.0087],{7 MVD 19k 5 VEGF fF EEH X
PE; VEGF I R A E S E B X BAML,5 F4 7
SRS 4 A 77 2R3 R (38. 8% F1 57. 1% , P < 0. 05;
35.3% 1 54.8% ,P<0.01),

VEGF-C #1 VEGF-D £ & VEGF ZEN R A, 5
VEGF F 30% W[ E#, SEFERATHEEAN KR
VEGF 24k - 3( VEGFR3) &4 , 35S VEGFR3 B4
BEEHERL, FBHEEER EBERY ¥, FH
i}, VEGF-C 8% D/VEGFR3 S ERAESMNERN
RA MR U B 3 A B BRI Ry AR R
MRS BERER, Tsidis £ R A
ELISA (£ 40 4] B 7 /8 & A1 40 B {2 BR A L& +
VEGF-C #1 VEGF-D & &, 4R B BBARE ME
VEGF-C {REE B F R TR HE (P <0.001);{H
VEGF-D{RERE® TEMRXEE (P <0.001), #
ZEREFHML (receiver operating characteristic
curve ,ROC) 4 #1 2 7~ , VEGF-C/VEGF-D < 2.7 X%} F
AW B RN EEBREURELL 83% 7 ik 715%
(P <0.001), A J.,VEGF.VEGF-C I VEGF-D 7 Jj
BHRENEBTHEEEZAC, NEBRA &
B2 WA

3 5 &

BZ,EFRATRAFEVFEEARVERE, B
T RERE S, RH AL, WATRBRER
RESHRENLEFENERSYCRAIRSHE
B BAR. K H0bn Yk A B e B U B
SE ARSI, i E-cadherin X T B 9% B8R E K
BREHRMK, BEEANME S48 %8 R
ERABRE L RBA—EMME, BRI EA BTG K
MrEE, MiE Runx3 53 F F E AL HIE X il
B EURE B RS, B35 7 E MK, hGC-1 NHH
R,AERARIKXFENTEABENSHE,
VEGF % ¥ VEGF,VEGF-C 1 VEGF-D ¥ 5 i &8
KB E A B A%, ¥ VEGF-C/VEGF-D 3|l
HEKEEZBEAARGNFR EMERE. HFEM
BENEREYEBSENEBH . KIE LN EZA
BAETREER,. B TAYEZRER T EH R H#
ShORIER BRI SN EER P EARMERED, I
B MEAECEENFEALESEE, S EEKR
PR PRS8BT SR
HE B,
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