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(Abstract] Objective To screen the potential specific biomarker in saliva of chronic superficial gastritis (CSG)
with different TCM syndromes by iTRAQ quantitative proteomics, and to explore the objective and standard TCM syn-
dromes differentiation methods. Methods Saliva samples were taken from 28 cases of CSG patients with spleen deficiency syn-
drome (group A), 28 cases of CSG patients with damp—heat syndrome (group B) and 28 cases of normal control volunteers
(group C), in which differential expressed proteins were analyzed by iTRAQ quantitative proteomics and bioinformatics methods.
Results 1.In the comparison between group A and group B, it screened out 128 up-regulated proteins (ratio =1.5) and
39 down-regulated proteins (ratio<<0.667). 2. In the comparison between group B and group C, it screened out 113 up-regu-
lated proteins (ratio=1.5) and 72 down-regulated proteins (ratio<<0.667). 3. This study screened out a large number of differential
expression proteins in saliva, including various subtypes in Keratin family, ANX family, apolipoprotein family, and y—glutamyltrans-

ferase, which may be related to the occurrence and development of different syndromes of CSG. Conclusion The multiple poten-
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tial molecular biomarkers in saliva to diagnose CSG with different TCM syndromes were screened by iTRAQ quantitative pro-

teomic technology, which is worthy of further study.

(Keywords] chronic superficial gastritis; TCM syndromes; spleen deficiency syndrome; damp-heat syndrome; molecular

diagnosis; saliva; quantitative proteomics; iTRAQ
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tags for relative and absolute quantitation, iTRAQ)
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R H % (chronic superficial gastritis, CSG ) A 1Y
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(liquid chromatography coupled with tandem mass
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B, % = 01, DA E RIS 2R
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B 55— RV SR I MRV

CSG I K UE 28 i, Hoh B3 12 9], % 16 fi] | 4F:
% 25~68 %, P AERE 55 % ;CSG IR IE 28 1,
13 B, 4 15 B 4E 4% 27~67 % Fh i 4R #E 54 %5 1E
O IR ZE 28 ), R B 18 ), 4 10 ] 5 AR R 23~68
2 RS 54 2 Bk H TR B 25 KA R
SRR ARR R B R L T B A A R
I B2 AR o, T B 25 5L S At 2k
AL IHT O ANE 288 g W

2 Ak

2.1 FERIRE
Z 3 BOM T — K I BE R K 3 K



5 8 W

B A BE T ITRAQ AL B ARBIT 7808 M e 3 1k 48 I e F 1 e Y 2 S R K ZE 11 815

(AN FRHATAT YA Z5 90 ) | SR T S0t o 8 R
Jr2C, 8 R R JE WO S IR &g 5
IR 2 & NBUHE , AT 5 min PNEOIER RS TG
FEER A | K O 200 7 1 RN R TR AR AL
A F SR AR & — i | A et A S
Frkim i 10 mL MEWR B DA N

FESL AL .4 CF 3 000 t/min B0 5 min, I
B VI, VKIS 1A32E7E 15 mL EP &R 445 300 L, fin
A (1/100) /9 25 B0 617 3 pl, T-80 CrkAH %
TR o SEI I I RS VKU A U
2.2 MR HAREC B S iTRAQ Arid

FERENFER T 10 kd #8846 5 In AT = 11
ZLFRWE WA THEIR AT, E I FR I 30 min, 40 000 g B0
1 h BBV, R Bradford 5 5% 85 A RE 5h ilE 1T €
i, 100 pg EE/FFHEWE TEOE D MA
2 pL Reducing Reagent,60 C/Z i 1 h; A 1 pL
Cysteine—Blocking Reagent, % i 10 min; I i J5 556
FALE B E FIE RO A 10 kd B4 E E hE aO
20 min, FEEPCEE REE W . A iITRAQ a7 &
1Y Dissolution Buffer 100 wL, B #Hr U84,
FEABIERE HOM AR E A, 37 CRMER ., K H &
> 20 min, BRI AR5 0 IR BO RS O T IR S IR
#h, TEHIEE A 50 pL Dissolution Buffer Ff1X
B0 20 min, 5 AT

i) 454 iITRAQ®IX A LA 70 wL SN EE, i
EdR G, B0 BAEE K F— AT RRE S SE A A
GRBURA, PR CSG B IELL R CSG B R UFE 2
AEERFE S WA B 100 g B T= 4, FHTRAQ
WAA I ERE G, A PR ICTE DA . CSG M
WEAL 1 AR A 114,CSG B UE4 2 #rid A 119,
CSG IBHIEZ 1 #7984 115,CSG 2GR 2 Frid
121, IEEON A FRIC Y 113, B, CSG MU RS
CSG B #GE 2 [ 4 AR50, 0114/115,
114/121,119/115,119/121;CSG 4 g iIF 5 1F % %F B4
HALIEAT T 2 dHE X Hi s, B 114/113,119/113,
ZHER W AT SRR 2 WiERY , B0 2
B, ZEWRN 2 h, A 100 wL K20k K0
2.3 LC-MS/MS %82 F%dis 7 Br

IRAPRCEEES 100 WL FshAzE#, 14 000 g
B0 20 min, BUCEIE G O H 100 WL fE& 4F A
A HEGiITRAQ Y15 53 41 /& FH Thermo—Q Exactive
U3 58 B, 7 A B B SR 4R SO SR FH Thermo 28 7]
Y T 2 1 T 2F Proteome Discoverer 1.3 43

24 HYME BRSO

J % JE A SCAF 2R I Thermo 23 ] (1 it £ 7 FH 4K
{F Proteome Discoverer 1.3 4bFH M 5 5 4f B8 46
B, 22 558 =15 802 R <0.67, 15 45 R it
AGHT i3t Uniprot £ 4 122 D) 58 1 B¢ B SC Rk i B
e CSG MHEH, 2/ DAVID # A4k MY
YRR . SO RETERERT SR A T 2, iR
KEGG HCH5 e x5 85 19 o6 S ity 3 % A7 o0 e
LT,
25 ESEAERME LT

HR A I LA K5 19 P-value , ¥ 8L P<<0.05 #E17 1
UE S, LA LS B0 I Y (E 25 A A = 1.5 sk 22 S A%
<0.667, IS 45 K ik At

3 &R

3.1 CSG EIEY CSG IR HIEXT [

CSG MR UE Xt b CSG i #AUE 2 3F 47 DU 21 52 56
& (114/115,114/121,119/115,119/121) , 3L 5 4
1195 ANEE L ITA S PE 4 A35A FRB U4
YI{E ratio=1.5, 3 128 4~ ; Ratio<0.667, 3L 39 />,
3.2 CSG R IE 5 1E 5 Xf FE 4L %) L

CSG MK 5 1E 41 X) Ho 36 30E 47 W 21 % BE S 56
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XF g A A 2R . T P 2H 2 (4
1.5 50 ratio<0.667, 375 5] 185 M, H P ra-
tio=1.5 3L 113 NEEH ,ratio<0.667 3 7240 H H .
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P g, TF 445 B UL 3 < hitp://www.geneontology.org
G MBI S 2 H RIS P BAAS B AE 25 S R IR Y R
LA b 26 S e A R

i i A Y AF B ST TR DAVID A % 5 1 1
HEAT GO DIRETERE | IRk & 4R 73 Mg Ao i . S E
Fi GO IRe I BALEE =N RS
1 A= W) 2# 3 #& (biological process, BP) 8 H i A
14 43 T B 8E (moleculer function, MF) L & & H 51 it
J& 1) 21 M 21 47 (cellular component, CC) , 7E it 32 221
WREFREANZS SR, &R A
JiL2H 53 7 B AR P 54 S0 40 L A

ratio =



816 TR ES NG o X1

2017 56 37 &

4.1 CSG [ UE 598 A UEXT [

4.1.1 LFiHEH Rato=1.5 WA 128 MEH,
GO % 4ig % ml 231 (Mapped )75 4~ , AN B i1 5] (Un-
mapped )53 I~ 53205 B 69 4>, o7 K805 B
6 1~,92.0% M) E A FHA BP HREE; K LEE
H ID 5 A PANTHER &%, 3t CSG W& iE 5
CSG M HGEXT LG, i H BP & 7r K4, X4k
EAFES SR LT iR A S Ak
i N UREE R A AN SR L N IVR VA AL /e U
412 TFHEEH Ratio<0.667 3LA 39 MEH,

GO %di vl 5] (Mapped )19 />, A AT (Un-
mapped )20 1>, A3 (5 B 18 4>, T4 K5 B
1 41~,94.7% 0 8 A BP {ERAE B o FIAE A
ID 5 A PANTHER #%:,15%i CSG ML VS CSG
BHGE T IHE M BP &0 B4k, XEENTEES
ot e A AT kT EM 2t
Pk 8 G g S W AR

413 CSG MEIESBHIEX L EZREAS 5K
HHOEE B CSG W HEUE S CSG i #AIE X L 22 57 3K
1250 H S B L3 1,

F 1 CSGHEIEIES CSCERIEXNILZREAS ENHEXER

T R PE
Pyruvate metabolism (P02772) > 5 1.00E+00
ATP synthesis (P02721) > 5 1.00E+00
De novo pyrimidine deoxyribonucleotide biosynthesis (P02739) > 5 1.00E+00
De mnovo pyrmidine ribonucleotides biosythesis (P02740) > 5 1.00E+00
Glycolysis (P00024) > 5 1.00E+00
Alzheimer disease—presenilin pathway (P00004) > 5 3.65E-01
FAS signaling pathway (P00020) > 5 1.00E+00
De novo purine biosynthesis (P02738) > 5 1.00E+00

4.2 CSG M REUES 1E 5 X FRZHXT [

421 FJEEH Ratio=15 B3 113 MEMH,GO%L
P& 7T AR 51 (Mapped )60 1~ , A 7] 3L 5] (Unmapped )
534 H ARG R 554, B RME R 5A4,91.7%
AP FHA BPIERGEE; ¥ EWEAID A
PANTHER £ 4t , 43 1 H & k5 15 X B
FIEEN BP 50 d M, XEEHFESHR
R E AN R RE A 42 S A R TR AN
YL IO RN S A A e R

422 TFHEMA Ratio<0667 B3 72 4% 1,60
B EE T (Mapped )35 A4, A AT (Unmapped )37
Ao AORGERR 314 TEAr 215 21 4 1>, 88.6% 1
FUTHAA BP RS R % R ID 5 A PANTHER
250 51 CSG MUHEIE VS IE 3 4 BEEE X e, FIHE A
BP %53 254 A X B8R 1 R B S A iR AR AR
WA RH ENL RV G e SR R
4.2.3  CSG MM UE 5 1EH X A I 22 R B A2
5 OCE B CSG Mg HE IE 5 1F B X R b 22
SEAS 5K E 2,

5 it

4 7 1E 2 19 22 5 K3k B A (ratio= 1.5 5 ra-

ti0<0.667)7E pubmed EHfE E f — —HATH K, 7E U
PHESCHRIC SR Z LR (2B S g ik
TG T CSG M HGIEZH 5 1 5 % B4 iy %) ke, I B
SR St 58 B T IR A N A, E B T EOE K
Z I IZR SO R AL NES) o

i # 1 (Cytokeratin ,CK) X % CK #H £k 5
HP B AR SRS R 259 3 800 B 00 % UIAR G
Todorovic V %FPHA N HP JE& 4L 55 Cytokeratin %< Ji%
th & R R AN [F 2R R R T 8 R, 2R A
AR B RN b R B i R, R EUE R4
FRAUESEAE TEH H 52 JE Y R J BN IRZ A AA, R ]
PLULE] CK8 [ FRIK ;Zhao Y SFCLHL  HP B4 3 5
WE S, S E R EREE R i S
S, BT R I Keratin 57 ik . Attallah AM %7
TE 1996 4FHy b 58 b &k 38 CK1 76 IE % B F o %
Ik, MRS Z05 S A UR T R b K A0 B b R] DL Ay
ik, RESBF KM ,CK16 ,CAT2-4 Fil CEA
= e g 5 AR IS A I AT 2 R T B B R AR A
Attallah AM 1 Kang HSP) B 5% 245 52 % % 01, CK1
TEZ W E B T . Todorovie V43 i X He
HP(+) 1 B R B & HP(-) I B R B H KIE R X ]
41, 4558 HP(+) 19 B R B34 Cytokeratin 18 (CK18)
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R2CCHEEIESEEMNRAMKESESS SHEXBER

it [CESEES P1H
PLP biosynthesis (P02759) > 5 1.00E+00
Vitamin B6 metabolism (P02787) > 5 1.00E+00
Serine glycine biosynthesis (P02776) > 5 1.00E+00
Pyruvate metabolism (P02772) > 5 1.00E+00
De novo pyrimidine deoxyribonucleotide biosynthesis (P02739) > 5 1.00E+00
SHT3 type receptor mediated signaling pathway (P04375) > 5 1.00E+00
SHT4 type receptor mediated signaling pathway (P04376) > 5 1.00E+00
Opioid proopiomelanocortin pathway (P05917) > 5 1.00E+00
Opioid proenkephalin pathway (P05915) > 5 1.00E+00
De novo pyrmidine ribonucleotides biosythesis (P02740) > 5 1.00E+00
Glycolysis (P00024) > 5 1.00E+00
SHT1 type receptor mediated signaling pathway (P04373) > 5 1.00E+00
Nicotine pharmacodynamics pathway (P06587) > 5 1.00E+00
De novo purine biosynthesis (P02738) > 5 1.00E+00

BT CK19 & CK20 %35 T ;HP (+) 1Y B 4
B CK7 &3k Bl HR A& 5 RAEFRE % U AH
K, MTE HP (- ) 1 5 58 B8 Kk 3 B2 vh ok &
Bl CK7 33k, Schwerer MJ %191 4E 1997 4F (1 fff
FERL R W] HP YL 5 B0 5 & H CK7, 8, 18 and 19
FEIRHGIN T CK20 #5585 Lauwers GYU'OIF 5 | 4
7N AEAR A 28 259 512 Y 15 9 (non—steroidal an-
ti—inflammatory drug,NSAID) 1 ,CK 8, 18 and 19
Rk EH—L MK, Cohen M ZEMEH CK7 K
CK20 54 7C HP e K 52450 B R S0 A C R
WA AT IE R B /AN RG I e & HP(+) 5 R
CKS5 I CK6 1 g b 25 15 5 Bt A%, CK A AE B
fRrE 41 3k, CK13 7ET A LR A k) 78 BERE Pk
B K (erosive gastritis, EG)H' keratin—5 ik I 713
Keratin & 7] F T 5 R 40 00 Je ) F T3E 5% B ik
EL20 M . Russell 442 Kz HoAth 15 25 5 40 A i) A 232 1k
i R 2 Rl L Keratin SR ) 55 #6555 1 3
JEEA5 A5 8 DIAHOG . ASWF5E T, Keratin 2815 AT 10 Fif
W ASAE CSG [P RE GIE5 IE X BRLEL XS e v | 18 4 1L e
R Rk F

JES B 25 1 (Annexin, ANX) K % Jorge YC %!
M S A8 | R IR B A 4
KB E R E M R B ANXAL Rk in &£
B ANXAL 5 B b 0% 5 0E Lo P s 72 % U AH OC .
Kang HS 4EU83 53 MALDI TOF Ji ¥ 43 47 X tb HP
(=) IEH B R & HP (+) 8RB, 4558 & 3 HP
(+) B R B annexin IV 35 T, Park JS £
KB annexin A3 7E IE 5 1 Fh B K 15 BR g 40 L R 1

A ULERGA o HP S8 S B0 E AR IR J A Ca™
PN, 2 T PR 52X annexin % 1 Y annexin
Al Flannexin A4 FE A7 2 J ™), annexin-1 AIEE
Lipoxins (JE4A )  JE A K BAT PR B AR, i
annexin—1 A% 5 B AT 5 AR B 15 B B 9V R,
Annexin V AJ/E B b0 40 004 T AR 0=, ASBIESE
i, Annexin ZJEH A 4 R RIAE CSG M IE 5 1E
X MR e B R R IR ROk R

apolipoprotein Z % He QY %5P1% ¥ apolipopro-
tein A—I Fll alphal-antitrypsin (o LR FH # ) 1R
FHT R AT, 2 B R A AE SR Y I 2 AL . Lin C
AP L 5906.5.6635.7 Fil 8716.3 = AN il i, £
Y 5E 535K fibrinogen a—chain (4748 H L o 58 ),
apolipoprotein A~II il apolipoprotein C-1,iX — > Ui
R BRI W R U 93.85%(61/65), i 5t
£ 94.349%(50/53), 1] W a—chain (£F 48 8 A b o £ ),
apolipoprotein A~II I apolipoprotein C—I & 1£ 1)
AN T R R B E 2 W T AR
apolipoprotein Z & A 5 FF I RIAE CSG B8 B HIE 5
IE R REATIXT L, CSG M TR 2H e 3k R

v-1 AR W (gamma—glutamyltransferase,
GGT) GGT 5 B i R AE % VIA G . Rimbara E 2
BRI, y-AARFE MM, "TNSR AmRE, "I
g 1L-8 v F M RAES O ABFTEH,GOT 72 2 41
RS LS g R, CSG AL T I 0.677 A

Zi BTk, WFSE A BAIA A MR W Keratin 2% |
ANX ZZJ% F1 apolipoprotein 2% H (1) 22 F 7Y L K
GGT W2 TTAE Ry CSG v BRIk 1 T 1132 W 1) ¥ 12
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