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Abstract Objective: This study aims to investigate the expression and clinicopathologic significance of the SI00A9 protein in
gastric cancer ( GC ). Methods: Differential expression of proteins between GC and paraneoplastic gastric mucosa ( GM ) tissues was
quantitatively determined using proteomics. The S100A9 protein level was examined using western blot analysis. The S100A9 protein
expression in GC, GM, and lymph node ( LN ) of primarily gastric carcinomatous metastasis was determined using immunohistochem-
istry ( IHC ). The relationship between S100A9 protein expression and the clinicopathologic parameters of GC was analyzed. Results:
Among the 78 differential proteins identified through proteomics, SI00A9 protein expression was clearly upregulated in GC compared
with the GM ( 1:0.09 ), which was confirmed through western blot analysis ( P <0.01 ). The IHC assay showed the positive expression
of 23 S100A9 proteins ( 32.86 % ) among 70 normal GC samples, 72 ( 61.02 % ) among 118 GM samples, and 29 ( 82.86 % ) among
35 LN samples. Compared with GM, S100A9 expression was significantly increased in GC and LN ( P <0.01 ). SI00A9 expression
was upregulated in LN compared with GC ( P <0.05 ). The SI00A9 expression level in GC was correlated with LN metastasis, histo-
logic differentiation, depth of invasion, and TNM stage ( P <0.01 or P <0.05), but not correlated with the patient age and gender
(P >0.05). Conclusion: SI00A9 protein overexpression is correlated with GC carcinogenesis, invasion, and metastasis and it may pro-
mote GC.
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B ¥ (gastric cancer, GC) R A K BREZHNE |
Z2 Wy BN 22 BE DR 1 A A e 7R L AR BIL I AN T
JE BT GC &R m R W2 W A8 R YT & HE 2
BN, KISk GC A Ybnicy , o Hok
AL, 2 GC RIS ABIA R OCHE . S100A9 & —
FESES G, SAMA A0 e ok 555 T AT
TR A B R BEIE K B S100A9 2 5451
E e i LRI R S B S A R i A A
KN ARG N OB IR WD E] (Laser cap-
ture microdissection , LCM) Zlifk GC 20 fifd K X6k 1 ) i 5
B F I (gastric mucosa, GM) |- 2 41l , O bric 45 &
NTHI S 1) WORH (3% BB HEK 575 (Nano—-RPLC-MS/MS )
A 1 T 2H R S 2l RS I AP A 2 25 e R
[, Western—blot % 1F S100A9 TR [ i 2= e 83k,
T iR FUE GC R IE R, AR KA
AR, fif o0 2K 2% S-P LK ST00A9 7E GC.
GM A5 A PE GCEL R Ik 2 45 (lymph node , LN) HH 1)
Fik, o HZ Gk 5 A AR A, GC i 73 fB R
JIE TR B MR A5 5 RS TNM 43 301 558 i PR s 1 2
1 MRI5RE
L1 A
111 BFFEXT4 BEFE20094F 6 H 2 10 H #riE & El
KA — W = B AR T AR YD R B i br A 15 41
BB, Lotk 6 5, INM - AL FE T ~ VI, TR
FRASYIBRRT E] 30min P , B GC 4 4R B X} iy 95 55 (HE
J5 & I >5 em) GM 14, 80°CYKFE PR AE 75 I T HE
JBT 2 2% Fll Western—blotting. #4212 25 I A% P S %L
SEREI A I AL SR AL 4 - GC 2L 118 451 .GM
HL 70 BIFNE R ME GCHAL I LN 354, F 1k 60171,
Pk 5840 AR 35 ~ 81 %, V34 59.6 % s IR 1AL b
JBE R R T 22 L2 IR KSR AR 2253531 R 8 .49
13 F148 5] ; Tobk L 45 e #3851 0], A Wk L 45 56 78 %
67 191 5 i R A A 7000 A 48 .38 1 32 491 s TNM
SHT I IRV 33153508 8 (46 .61 13 4, FH T4
e LU ERI . T A FEAR S 2R s B R R
1ERRZE 5123 AR AR
112 FEEGH S5 LCM U« H g 40 5]
(2% [ Sigma—Aldrich A 7] ) , TR AR FR L0 gL @57 (18
NI BT KT 5 °0/°0 FRic il 5] - 98%
H,"0 ( 1. 75 Huayi Isotope 23 ] ) , Immobilized TPCK
trypsin ( 32 [ Pierce 2> Al ) ; Jit 3% 48 & 5057 : TFA
NH.HCO;. 2 . 1 , (35 [ Sigma—Aldrich 22 7] ) ;
Mascot MS/MS 045 225 14K ) (3 [E] Matrixscience 23
) 3 BT S100A9 BT A (9 [H Abeam 22 H] ) , BUR
HRP Fric F4t Bl —HT (2 [ Santa Cruz A F] ) . West-

ern blot {71 (SDS, Tris, H &2, ECLiLH) ; g4l
AR S-PIRF & DAB B (il £ (N 1558
BT R o EEALES : LCM YJEIL .C1900
VKEY) AL (P2 E Leica ASZAE]) , Hoefer SE 600 3 B
HL kAR (32 [ Bio—Rad 23 F]) 5 ESI-Q-TOF-MS 4%
(92 [E Micromass 2> ] ) o
12 ik
12,1 HAFEAGIS MRIE  GC RBLX RS GM
ZHEU(8 ~ 10 pm) FELL VKR YT F, Wi T LCM & FH i
#H 1, 75% CBERE e 5 R SR gL 8 LCM AL 4y
ST B3R GC AT GM - Bz 41 i 5 20 2 4 it 24 fgp v 24
fRHRE B EE F , Bradford A2 R . GCAIGM
PR 5 PP T EREEINKGE , 109%SDS-PAGE
HLUIOW SR I T2 B8, LAE N 100 ng, Vk5e, %0
e i R-250 Y A BEIE s $BEIE ik 25 PAT DD I
36 X e X A4 2 PRI 257, TR Bt K AR
IR I L 2, ok B do 6 Ak A L ZS B0 T b 3
Je s TN BB 1 il I R il A, 37 C I 7 i s AR L
GI R ZRIR AW EEBOR , RT3 8 wLH,0 (3 H.')
12 WL ZHEIARA Immobilized trypsin (4 2 IKIE A
Y IRATIE 37°CHFE 24 hiT"0/°OFRi, 255 1 pl
HRZE I o
122 22 5 85 H T 58 8 PN 3% B0HE 43 AT Na-
no—RPLC-MS/MS £ AN ] % A £ KR & ¥ () Eppen-
dorf & HIMA R B AH A W (2% G KW, % 0.1%
7). FHBIE, AT shAH A, 7EEE R 20 pwl/min,
10 min, B4FE S EAE = PR IR EL , J5 8 WA bl 4
) 5B BT A B EE VRN . IR (B
W KIZNE viv, I 0.1%F R ) , 5%B: 0 ~ 10 min;
5% ~90%B:55 min;90%B:5 min;90% ~ 100%B:10 min;
15 min A5 A7 F—IRE

PRI s i ESTYR B F kit A Q-TOF i
AT 53T o Glu=Fibrino peptide B 5 Bk B X i 1%
ISCANERFEIE , 31 KB 28 Masslynx4.0 4 PR P2 A peak-
list (pkl) ST, 8 F Mascot 2.0 7 1) TP 44 22 48 2 5
FBT . R Masslynx 3004 DS ES -3 (TIC) & i e
AL G R KB — 2 T3 Survey Scan, & J5 1A=
FF 7 50 B i B 1], 225 3CHik[ 4 ] Equation T
B °0/M0 M.
1.2.3  Western-blot ¥ ] SI00A9 #F [ ) £ ik &
LCM 3K 1Y 15 X7 GC AT GM 4 W REAS , 28 246k Al 2R
I B 72 5 L 109%SDS-PAGE 4> BS BEAR R 11, |-
FE 40 pg, 100V, 2 h, HL Ik 5EHE R 2 PVDF i L,
St A S100A9 FLfA (1: 500)4°CIET 10 ~ 14 h, ik
HRP FRiCFEHC R P (1: 2 000) FIEMFF 1~2 he
ECL &G Wi e R At
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1.2.4 THC &4 BRI S I 5 3R , SPyA A6 I
S100A9 & FI7E A B HARAS i 3RaE . © A FH%E
A AVEBAYEXT R PBS WA — BT/ BRI XT IR . S100A9
—PUAYFR B FE A 1: 400, THC PE5 : AL B 2= 20
10 m A BE LT (x200) , 2 /011401 000 441, 3%
(o5 B R PR A0 A L B4y . B SR GfR0
T IREE L EREA 2 e 3. A
Fetil s o5 66,043, 143 (<10% ) , 243 (10% ~ 50% ) , 3
53 (51% ~80% ) , 443 (>80% ) . Wi HHFe<8 43 ]
P, =843 AP,
1.3 Geiteik

K SPSS 17.0 G2 3+ 3 A4 43 it < A [R] 41 2 ]
S100A9 3 1 22 5 235 M 5 GC It Fop FE 2 85UH] 54 £
FHIXC K55 J Fisher i VI3, P<0.05 2R 22 7
ST Ry B
2 R
2.1 GCFIGM Ay 22 5 2 1 5T 1Y 3 12 S R B 1S A5
SRRt

FRAE *0/°0>2 B, *0/°0<0.5 L M EREH &
Nano—RPLC-MS/MS % 5 & ESI-Q-TOF-MS Jii i %
Wt , kM 782 FHEA M, 5 CM ML, 7E GC
FFRBE AT 24, MRRBE AT 361 BN
K7 HYIRE , anAE RIS S5 e A i 5 5
S KR SRE AR . o S100A9 7E GC
GM iK1 LA M 1: 0.09,
2.2 Western—blot &l ST00A9 25 [ F) &3k

GAPDH S NS I8 e 55 I EE(EL, LR KB
1, e 52 MR A EL (M A Rk K. 5 oM
A EE , S100A9 25 A 7E GC 21 ik 1 (P<0.01) , 35 K
BT 22 57 25 1 B 2 B E &, Western—blot )25
L R E AR EA—S(E D,

#F1 Western blotting#:l] S100A9 & H 7E GM 71 GC Ky k%
Table 1  S100A9 protein expression in GM and GC under western blot

analysis
2157 n S100A9 ! P
GM 15 0.080 + 0.006
34.179  <0.001
GC 15 0.886 + 0.090
2.3 IEHLL ARG S100A9 4 I 7E 4 4 Y 2k
B2 2H AU 22K I S100A9 & 1 32 52 78 i Ji 32

ik, G5 R - S100A9 Z FHTE GM . GC M LN &A%
W R, BEE 2R AR IR R 32.86%(23/70) .61.02%
(72/118) . 82.86% (29/35) (P<0.01 % P<0.05) (£ 2) .
TS GC IR EES AN R : SI00A9 £ R ik
5 GCIZ B EE [ TNM 73 3 #1746 2 B2 AH 5C (P<0.01
5 P<0.05) s TEAT R L 45 56 R 1Y) GC R e A 1 3%

ik B (P<0.01) ;115 B AR AR JE 5 (P>0.05)
(K1,%3),

F2 IHCHN S100A9 %5 5 7£ GM. GC A LN FR By =%
Table 2 S100A9 protein expression in GM, GC, and LN under immuno-

histochemistry

S100A9

e L
GM 70 23 32.86 13.937° 0.000"
GC 118 72 61.02 5.739" 0.017"
LN 35 29 82.86 23.335¢ <0.001

L GM 5 GO A4 GO 5 LN A 48 LN 55 GM He#s

Rk Co AR GO PR FRERRA s D AR AL R EL 25 (LN i 52 B P
ik

Bl 1 THCHKN S100A9 FEFA7E GM, GC Al LN HrHRIE (S-P x 400)
Figure 1 Validation of SI00A9 expression in GM,GC and LN by IHC

3 GCHS100A9 BRAIRESHIRKKESHA KR
Table 3  Relationship between S100A9 protein expression in GC and

clinicopathologic parameters

—— . S100A9 F ik .
FRPEGIEL BV %
P51 % 60 34 56.67
Zz 58 38 6552 0971 0.324
() <55 52 32 61.54
>55 66 40 60.61 0011 0918
WEZEERE T 51 25 49.02
H 67 47 70.15 5435 0.020
SR mab 48 22 45.83
rh s 70 50 7143  7.842 0.005
REwE AR IUZE 57 29 50.88
RIS 61 43 7049 4766 0.029
TNM 431 I/1 54 26 48.15
/v 64 46 71.88  6.932 0.009
3 itig

S100A9 & 172 55 45 & 8 1 S100 K% 1 2 2
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B 22— Al E B R A Ca Zn B A AR
YR PY SRR, BAT 2R TIRE. S100A9 FEER
KT R AN R E A, 2 5 2R RAEPER
I, T S AE 5 IR 2 DI AH 55 STO0A O 7 241 ifd (1) 3%
B oAk AT AR L R R A YA E R .
AR, BR 2 BB 5E 2R W] S100A9 5 22 Fi b7 1k
FHUAR LR R A G, 33X Sk g 1) & HL A 63T L 12
W FCI 5 A6 T AR R AL T

IR P 2 T E A A= it S I S Vi
Y 2EH AR TE TR 0 & R R R IR IR A e
Yrzeat R b iC ) A AR . (HERNA
— bR R TG R S S W A D R R T S
AL . BT, B A AL F T AR A . A
98 % H 0 330 B4 Nano—RPLC-MS/MS X — 56 i#F
B 5 T B A TR A 2R R S LOM 35 A5 [R) B P >90% 1
GC H GM 2t ik A 72 S A 1 B 2 o o 445 AR i
GO R IR I T 4241 MRR IR T 36 1>, HT)
REPS S 225 1, SO0 B 9 B A 2= R AT 5T LR
AL T S A br s ) R A R S

S100A9 /2 B i & F A = R B GC LRk
MR I BTz — , F5E 3R W A 2R s S8 ik If
HHEA KR ZZEHA TG % U1 ; S100A9 78
O 98 PR R e LR T Jes s e i 45
VEFERR AR B IR AN i | Sk S R 40 A
T LR JE K. Arai 27 % B S100A9 76 FL IR
1) BH P 23R AN S AR A AR 56 i ELRIAZ 43 248
MIB-1 4840 . HER-2 Z6ik |k EL 556 B8 K lfe R 3 31) 3
ELTFEAHE s Kawai 21 % 31 S100A9 A/ S —AN i 7 fY
T AU PR 7, 38 4 STOOAO (475 ¢ 1k AT F5 00 1 /1 48 it
PR B E DR RTE o ASAIFI 7R R A 2
F1 Western—blot [ 3£ Al -, 3" R TFEAR S &, R %
LA 118 191 GC AN & P GC % A5 19 LN 35 il 2
TTRISE, LA 70 B IE 5 GM R xf BE . 25 6 UE T 8 H i
20 2% Fl Western—blot 45 5 ; 73T S100A9 ik 5 GC
Il PR 95 BE S 400 ¢ R 6 W] S100A9 By 263K 5 1Y
AR HEINTE G s TS5 A Tk A5 L GC 1o fb AR
B R R EE FLTNM 23 B 5K, S100A9 76 A ik 2
SRS H I TOMR LS5 FE RS 10 GC b i 5 GC IR TR
FERE TNM /3%, S100A9 F1E 23k 5 11 GC 41k
TR BE 5 7, S100A9 MIREAR ik . LR 45 R Ui .
S100A9 25 T GC () B AL Bl 72 |, 3 52 S100A9 119
FEIR AT I F GC B J R i

HTiTS100A9 25 GC &K Jg =535 AL
W ANTE A L Yong 6 /N TP RNA AR il 35 1 7
BN T i 1B 2R SNU484 235 11 S100A9 I, SNU484
()3 A RS 8 7 BH S e i, (W] & 30 SN U484 2

Jif 2 3K 11 2 o 4 J A -2 LR R R, DA
S100A9 Z 5 R FIIL A% 5 5 T Jm SR -2 T IR
ISAHG . FLRJE o S100A8/A9 #3555 H-Ras /314
20 M A 1R R IE AR Y A0 o) 23R TG AR B E O
(MAPK) 5 5 A8 AEAHE T4 Ichikawa % 9 F

FEJ B 100A8/A9 3T i MAPK Fl NF-«B P25

e ol %, 2 5 A5 i R A R RS

S100A8/A9 T it iof £k K 1A — 40 L (0 3% C 5% [ o

S100A8/A9—-Zn*"—casepase-3 12 TR T 1k

51, S100A9FE e VR A T RE-5 SRk L LT Ty

FEER T A3 AN Bel-2 S5 R ZAG , RIRHTE ALy i

—REREE 1R S100A9 25 R R AT REALA , ERA

5L S100A9 75 GC IR FIPLHIER AL RIS %

ABFFE LA TR - S100A9 [ IH7E GC [ R 4E &

J& RIS R ZAE S5 G RIBLE

A5 ERNERA MGG — LB B X S100A9

TR T fif, FAE GC AR IBLHIAY 72, S100A9 A

B GC R T 254167 A AR
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