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HRMERE A SRR, IHRRIBEUSMEMHIC A YREY .. ik DiRisdl . JClsgl)LE % 104 st
%, WEMERFEA , AT NIRIEIEEEIC LK ( SDS-PAGE ) , Z8idiE-Hi i (IR (FASP ) R AHA: (343
Brle, SFATESI-MS/MSYEE , JX o il MR 2 A C IS M A A I B 1 22 S A T 0T . R Rl B3
T U4, AL . OB KE 2 KA B 602, 4814, 3 RIE T 286, 2270 E . WA RERIALL
FRECH3614, 22RRBEABCNIAD, AT EGEENAM . FEN7, AREN . wREHEe, XEREK. B
BEERE, &t SiBdDLEMRE RS T ORA, RSB EAR . FENT. EEN . WEREEe . KT
AE . WEHER G SRS O Z 171 22 F B R, b E— B AR R IS BURM A AR W R AR R BE T
Btk

(R B, MERECA: BRI E TR YRR

[FESZEE] R781.1  [XHEFRER] A [doi] 10.7518/hxkq.2014.03.020

Relationship between dental caries and salivary proteome by electrospray ionization ion-trap tandem mass spectro-
metry in children aged 6 to 8 years Yan Guowei'?, Huang Wenming'?, Xue Honglei'?, Jia Yuhuan'?, Yang Deqin'?. (1.
Dept. of Endodontics, The Affiliated Hospital of Stomatology, Chongqing Medical University, Chongqing 400017, China; 2.
Chongqing Key Laboratory of Oral Diseases and Biomedical Science, Chongging 400017, China)

[Abstract] Objective To explore the relationship between salivary proteome and dental caries and to promote the bio-
marker studies of dental caries susceptibility by comparing the salivary proteome of caries-active children and caries-free
children with electrospray ionization ion-trap tandem mass spectrometry (ESI-MS/MS). Methods Ten caries-active children
and ten caries-free children were sampled. The salivary proteome of the two groups was studied, and the differential protein
between the two groups was analyzed by ESI-MS/MS after sodium dodecyl sulfate polyacrylamide gel electrophoresis, filter-
aided sample preparation, and liquid chromatography. Results The concentration of salivary protein was higher in the caries-
active group than in the caries-free group. The polypeptide counts of thecaries-active and caries-free groups were 602 and
481, which belonged to 286 and 227 proteins, respectively. The differential polypeptide count of the two groups was 361,
and the differential protein count was 118. The detected proteins included matrix metalloproteinase-9 (MMPY), mucin-7
(MUC?7), lactotransferrin (LTF), carbonic anhydrase 6 (CA6), azurocidin (AZU), and cold agglutinin. Conclusion The total
salivary protein was higher in the caries-active group than in the caries-free group. The preliminary detection of differential
proteins (MMP9, MUC7, LTF, CA6, AZU, and cold agglutinin) may lay some foundation for biomarker research of dental

caries susceptibility.
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JEAEFREAEN MR A 1 Y 52 A e T RV D RE Y
AR, MR A T RE B R ER A A, X
TREE A e HAT B X ME IR . IR
PRI FLEREE P15 AT WL R PRI Te M, S 5
W Py EE B2 AR A 25 [ i i Y 1 B M A P T
R ER . ZERE, W LU IR T S 450
WPERIE . 89 LLICHL I KA AL 43 fie Ay ik
APERE , OF TR A B Y 2P A0 MR
VR AR I S B RR AR VA . HUETE IR . WY
ANTE RS, L S A A UIAH G m i AT LA
WAL 22 G A B SR il P58 22 ) 9 52 2 -, %
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JAl . EAEACLRAAE | AT P IRE S5 14 el A AR B
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HH 5 2% B8 T F—ER BRI (electrospray ioniza-
tion ion-trap tandem mass spectrometry, ESI-MS/MS )
SEITAER K S AR ml R A TR, B
FEAT SR/ ST R . RSB R RS, A
I B AL HTEST-MS/MS 37 A 7] 1 A8 P J L 28 g
BRI, WREREAH SR RKER,
HESh B R A MR S RIS

1 BT E

11 SEIeX 4 K 4

HAEWHOZ 1 (g P A 5eA it ) 26
AREEIR ISR, X E T — /N 6~8% £ —1fH R
F¥E e LEATIA, #2084 218%, JF
AP NEZ G RE S Bzl E o miEd (10
2, Hhby | Las540) MOCHRZ (1045, Hh5s |
WSS ), ElEA N AR R AN A EL (decayed-
missing-filled tooth index, dmft) KTTF8; Johiligl
IYNARUEN dmft=00101, iy 52 1808 B R UG L2
HIRAT P, TR (=310 )]) sHbfafEse; md
BTN RIRTAE R, Bl S ICHA 1T 5% |
FE RPN R GGG . AWFFEIRAT T B KER
2B 11 R e A8 PR 51 2x AL
1.2 FEARIBER LU SR NG TR BERE UK. (sodium do-

decyl sulfate polyacrylamide gel electrophoresis,

SDS-PAGE )

S BRE R — 0 S Y R R R R, R
RIEE, 18 BA8—9 M it T REA IR, e
L E R RS2 0 R U 2 12 A\ 50 mL G TR 2
BN, 5225 min, JCREEPE RS mLIERFEAS,
UK T 5620 COKF, TUKE RIS RS20 3 TREAC
il g2, R R AL A REASIR S, 44 ASH;

TIBA T A AR A, 4 HSN. IR 4i SHFI

SN, Brandfordi: & & 5 i1 7SDS-PAGE,

1.3 ug-H B R A% ( filter-aided sample prepa-
ration, FASP) MgAHA: (1553
FASPREARMEA T, T B4 = 0RAE AT

ST, AN RIS )78 R A L i A s A

Pz B IR F A 2 5res By, Hr g AHARC0.1%

FRTRKE W, BICHO1%H IR LM /KW . ikt

0.15 mmx150 mm, PL9S%AYAR AT, HHICTHAH:

JEUR : 0~50 min, BRI M4%E]50%; 50~

54 min, BIRZMEMEMNS50%5]100%; 54~60 min,

BiRAEFFIE100%.
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2.1 FEAE 2 )¢ SDS-PAGE

FEARZHIR AW 4G VUG, SHAL 48 (A R i
4238 gL', SN A EIKRE 148 gL', M
EAE R, SHARE S TSN, #— P HSDS-
PAGE /~ (K1) , SHZL. SNZH A B AR A%
. 54MmiERZER (bovine serum albumin, BSA )
VWA EL, SHZL. SNALBR T 17 F43x10°~66.2x10°
() ELRATA, BB AVFZ AR AT, 7
AVRBR T MREIRER 1 5 2k

Marker SH SN BSA

97.4x 10’

66.2x 10’

43.0x10°

31.0% 10’

20.1x 10°

14.4x 10’ i |
#l 1 SDS-PAGEZ:H

Fig 1 Results of SDS-PAGE
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2.2 ESI-MS/MS%5E HIF R g, RUISH . SN FIREALE SR

241 IESI-MS/MSZE R ILIEI2 . 3F1F61., SN, FEAMLE, S5SDS-PAGEZE R—3 ., HMNEM
SHAME FER S AL (K2, 3) , 24 FER  WBOHREE, SHAE & TSN, REEP TR
R RSN A G I X Iy () ooy b — 3% (3R1) , SN FEREEEFIE (K2, 3) .

Hh = B B e P T 10 B TGS BB ZE SHH R 21 o fof HE

100 1538.669 7(R10 637,52 639)
90
ok 1920.025 4(R13 363,51 385)
2ok 1287.6/83 5(R6 931|,S2 082)
60l
H# 60 1615.815 1(R10 885,51 427)
5 sok 2074.0674(R13 636,597
= 1970.937 1(R12 814,5703
sk 1 427.706 7(RY 516,51 121)2 304033 0(R14 001,5970)
30
20
"L ! |
0 dnl \I IJln l“L.m ,LLM ! Hlm U UL | im_. I Ll L L
799.0 1441.8 2084.6 2727.4 3370.2 4013.0
JEAA EE
&l 2 SHEF:AAYESI-MS/MSHTi 1%
Fig 2 The spectrum report from ESI-MS/MS of SH group
100 1538.678 0(R8 814,83 725)
90 k- 1920.0359(R12 211,51 806)
30
1287.690 6(R6 108,83 269)
70 2074.078 6(R12911,S1 544)
60 |

1970.9479(R11 942,51 081)
1615.8239(R9 841 ,S1 867)

2304.0457(R13737,S1 144)

Iy .
30 | 1427714 4(R7720,/S1143)
20
I |
|
10} ‘ { i l
| |-
o hdlbbl L bl ;I. /R .JII i'hu L a J \
799.0 1441.8 2084.6 2727.4 3370.2 4013.0

Jtas
B 3 SNLHFEAYESI-MS/MSHi %

Fig 3 The spectrum report from ESI-MS/MS of SN group

% 1 SH. SNAFEHSHISAN EBIEX MBI
Tab 1 The mass-to-charge ratio corresponding to the 8 highest protein peak of SH group and SN group

215 1 2 3 4 5 6 7 8
SH 1287.68 1427.71 1 538.67 1615.82 1920.03 1970.94 2074.07 2304.03

SN 1287.69 1427.71 1538.68 1615.82 1920.04 1970.95 2074.08 2 304.05
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2.3 BdEsrr

LA PRSI, SHALKI EH 2 KN 6021,
S3IE286 1 EE 1, SN E (1) 2 IKECh 4811, 43
@227 . TEZIREZ T e, SH, SNt
BLEZRECH36114-, ZRFRZKE 3614, 41
JR187 R, i SHA L8 ZECH2410, 48
126115 SNAL L@ Z IRECH 1201, 4r/E611 &
M. HEMNEARZE EHE, SH, SNHZEFEA
EABCN1184, HASHAL & 1A 881, SN
JREIA301, LT 2ERRIEZ RN R 14

For R AR T AR - VERY I . B AR
. MERBEE A . TR ERE 15, 7ESHYLS

SN AR . RIESHAMK BER (s8Z0k)
AL FERE 4 8 A5 19 ( matrix metalloproteinase-9,
MMP9 ) | Z&[17 (mucin-7, MUCT7) | FLEkEM
(lactotransferrin, LTF ) | Bk 1£ ikIg kappa
chain, Iglambda chain% (22 ) . HEESNZLK:H K
B (S Z AR ) AFERBRETHG6 ( carbonic anhydrase
6, CA6) . KEAEK (azurocidin, AZU) . BEHER

(cold agglutinin) . U (adducin 2, ADD2) |
LIEMENE (aldehyde dehydrogenase, ALDH3A1) |
PR ANF14 (caspase-14, CASP14) %5 (£3) .
2. R3FIHTSH, SNWALHA SEHG B IEEA
HEH

*® 2 SHEHEEA
Tab 2 The special protein of SH
H R EHHE E{ SR E{SEC
angiotensinogen AGT lymphotoxin alpha LTA
protein AMBP AMBP lactotransferrin LTF
apolipoprotein B-100 APOB lymphocyte antigen 6D LY6D
Rho GDP-dissociation inhibitor 1 ARHGDIA lactotransferrin LTF
actin-related protein 2/3 complex ARPC melanotransferrin MFI2
biotinidase BTD protein disulfide-isomerase A3 PDIA3
ubiquitin-conjugating enzyme E2 N UBE2N tetratricopeptide repeat protein 7A TTC7A
kininogen-1 KNG1 nuclear pore complex protein Nup153 NUP153
complement factor B - mucin-7 MUC7
carboxypeptidase Al CPAl mucin-5AC MUCS5AC
cathepsin B CTSB cytosolic 5’-nucleotidase 1B NT5C1B
inter-alpha (Globulin) inhibitor H2 ITIH2 macrophage migration inhibitory factor MIF
neutrophil elastase ELANE protein Tro alphal H,myeloma -
ezrin EZR prostasin PRSS8
vinculin VCL putative DNA-binding protein inhibitor ID-2B -
filamin A FLNA histone H3.3 H3F3A
fibronectin FN1 RECQL4 ATP-dependent DNA helicase Q4 RECQL4
fructose-bisphosphate aldolase - rheumatoid factor RF-ET9 RF-ET9
ganglioside GM2 activator GM2A S100A4 Protein S100-A4 S100A4
hemoglobin subunit gamma-1 HBG1 S100A7 Protein S100-A7 S100A7
hemoglobin subunit gamma-2 HBG2 alpha-1-antitrypsin SERPINAL1
histone H3.1 HIST1H3H protein (SNC73) SNC73
apoptosis-associated speck-like protein PYCARD lamin-B1 LMNBI
kallikrein-11 KLK11 transcription elongation regulator 1 TCERGI
UGa8L - trefoil factor 3 TFF3
Ig kappa chain V-1l - talin-1 TLN1
Ig lambda chain IGLV2-11 matrix metalloproteinase-9 MMP9
complement C1q tumor necrosis factor-related protein 3 CIQTNEF3 T-cell acute lymphocytic leukemia protein 1 TAL1
capping protein (Actin filament) muscle Z-line, beta CAPZB cukaryotic translation initiation factor 4 gamma 3  EIF4G3
heterogeneous nuclear ribonucleoproteins A2/B1 HNRNPA2BI || peptidyl-prolyl cis-trans isomerase FKBP1A FKBP1A
high-mobility group nucleosome binding domain 1 HMGN1 inter-alpha-trypsin inhibitor heavy chain H1 ITIH1
myristoylated alanine-rich C-kinase substrate MARCKS

TE: SHEFHIILSSHl, SR, FIA63Fl.
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Tab 3 The special protein of SN

HEHA2R EAMY HEHA2MR EAGE
adducin 2 (beta) ADD2 golgi membrane protein 1 GOLMI1
aldehyde dehydrogenase ALDH3A1 anti-folate binding protein
conserved hypothetical protein LOC285084 leucine-rich alpha-2-glycoprotein LRG1
azurocidin AZU malate dehydrogenase, cytoplasmic MDHI1
apolipoprotein H (Beta-2-glycoprotein 1) APOH niemann-pick disease, type C2 NPC2
carbonic anhydrase 6 CA6 nucleobindin-1 NUCBI
peptidoglycan recognition protein 1 PGLYRP1 6-phosphogluconate dehydrogenase, decarboxylating PGD
collagen alpha-1(I) chain COLI1ALl caspase-14 CASP14
collagen alpha-2(I) chain COL1A2 peroxiredoxin-4 PRDX4
collagen alpha-1(X X V II') chain COL28A1 uteroglobin SCGBI1AI
collagen alpha-1(1ll') chain COL3Al alpha-1-antitrypsin SERPINAL1
cold agglutinin FS-1 H-chain cornifin-A SPRRIA
FGA protein FGA

TE: SNEFAE 305N, HIBREMIEN, FIAR255,

3 g

6~8% JLE M M IE AR M AN, NEL
AR S T, SRR R R S E R, R
VE R 8 HE AT i H AR AT . MR 1 41 5 50
kR YIRS 314 RS R FTESI-MS/MSHliiA T
ARl E U 6~8 % JLEE MW 2R 14, ARAS T
RIS o s S EAER =S N

A5 P AR U A 2 i )l EST-MS/M S B
Nt U AL M R R T SR 2R B T TG
H, PREAETRESERA —EXR, HATgEn
BIU - TH 2 i e 8 2, 11 AT A Sy 500G T 1 7 7
S8, PRRE AR R S, BmEEIEA ;o —
T4 MRV A 12 5 R R T R ARSI, (kT
SRUE RO A R ARG R, E 3 0 i e [A]
AFFFE RN, et Tl 2 i 25 S J g R AR
AR R DX, BRI U AH DG ) e A 1 R g 2
MEVE R FEEE N, X5 O A MRS R —
;. EZE)Zm EIE, ST EECH2411,
JET126E A ; KA L RECH1201, BT611
EH. HENEARZN L, SlALENA
881, WAL RMA301T, BWIRTERRIEZK
XTI PR EL, XA R ETES Al — 2R AR TR
Z IR BIAFFE Tl . el gL, X —45 R
s 1 [F—2E 8 1 A A Y 2 Bk a] R B B 1 A
RS A R SRR ANR S RE . BN, SeERkE £
fiklg kappa chain, Ig lambda chain 2 7E = il 2146 H
#<HIg kappa chain. Ig lambda chain?] 55 i A& 4=

KIEAIE . XF 5 B A5 TCHE 4 kG A S R BR 2R
M4, g RWILEEE S HT R E A 8] —
BB R, TgY ReM il A8 R aE sk A, JIfRe
5 4378 St BR R I3 A R A s OBERE N, A —
SE BB RERLREDS) s 430 B G0 i BR AR 1t R A A ek
8 VIRAS SEEERRTR , WD TN R e A . B
B, DT RS B BE AT A, SRS B G H 1 .
ATEEERAAFRH, MMP9, MUC7. LTF,
CA6. AZU. BHEE RS w5 ol Z A i) 22
SEFIBE, R U BB A AN R R R A A G
Pk, HOTREAL T i 5 Bk Wl (A e 2 bR )
L4 R AR U R G A7 TE T 4 M S 5 o v e 2
I RGE, WIREMEAABA N, SR EBA R A &
FIMMPO AJ BB 7E 6873 1) & A= & S i vp % #  T
PIFEFN . MUCTZ A Vi e IR ARAF AR ) =57
FERRYE & I (LB EMET . REVETT 40 D6 2 T 2k
B, WTRBAESRE MG &AL R PR EEA/EH®, LTFZ
WV H R SR BB R AL A3, (HBF T IR W 5 R L 3
MR LTF & 5 E A by FOohl L, Hdmf{Eikes,
LTF& A hdkE, X SRS R 3. Xt
BELHRFA BT, Kiveld%FPURICAGL T 15 A %
FHEAT 5, RS 0 DA 2 0 5238 dm fE R
&, HIGHE L MER A9 CA6TEPE & T il 16 B L
B, AR R -2, XERERCA6RREX R
P U A EEEH . AZURR B
R ARG TR ARG, 2
TER ZF R R AL bm sy, (RHERT R 04 B i 4 1 o8 75
H—PIRER . VBB R AR S M B AR R 1 —
Flr, BELEEEPEHLEESE TSR, DA ITAT R 40 T M
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FRE IR R o MEVRBEAR 3 AT DURR S b 25 5 A0 S
BRI AR MBI PAC, /AR REERRERAE, i
FEREURREBERIE AL, DR &R0, KA,
A HAth H e SHAL S SNALAS H 4 A &, HnTRE
{14 B3I 8 B VS R 1 T — 2 R SR S

AT N T ACRIRRIESLE:, W ARA BT
EEETREANT, MawEASRFEEEN
W ASBEUEA TAT R0 S 50, (P2 A B 1 R R 1 2
AN R . AW A2 YRR T
[l —Hu X, AP shtEiN, AN 2Tk & >
SEAHMRE, AT A HH R A T 4
HEYIRAT I (AR ZAN I, TR AF
HEFEEWETEYNEND, WIOKENA . #RE
FIAENT, R P 0 B AR L ANURT R SR 4 B ARSI
Yy, WRECCEMERE . MRV ZE R ) R T R AL
PERT. [, KB R RN R U R 2 —, &
IF 5 W Y 15 8 114 O 2R 1 7 8 5 B R
IRER .

AHTREE R R, miifd] ) L e e
i MRS R T G4, MMP9, MUC7, LTF,
CA6. AZU., RHEHER S =45 i 4 Z My
R i 25 R RB B , iE—RR  fURE A
KAV T — 2 B SRR
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