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[ Abstract] Objective To analyze the salivary peptide profiles of patients with periodontitis (PD) and chronic
obstructive pulmonary disease (COPD), to identify differentially expressed peptides that are associated with diseases, to
explore for biomarkers with potential diagnostic significance, and to probe for new perspectives for the early prevention
and treatment of COPD. Methods A total of 10 PD patients (the PD group), 10 PD patients with COPD (the PD plus
COPD group), and 8 healthy controls (the Control group) were selected for the study. The clinical data and saliva samples
of the subjects were collected. Salivary supernatant samples were separated and purified with weak-cation-exchange
magnetic bead-based (WCX-MB). With matrix-assisted laser desorption ionization-time of flight mass spectrometry
(MALDI-TOF-MS), the biodata of the samples were obtained and differential salivary peptide profiling was conducted to
screen for peptides exhibiting inter-group differences. In addition, all the differentially expressed peptides were examined
and verified with liquid chromatography tandem mass spectrometry (LC-MS/MS). Result ~An average of 77 peptide
mass peaks were detected among three groups, the peaks intensities differed significantly for 10 peptides between PD
patients and PD patients with COPD. Among them, eight peptides (1193.5,1836.2,1735.1,1321.3, 1356.8, 2086.8, 1 863.6,
and 2230.9) showed increased expression and two peptides (1067.3 and 1124.4) showed decreased expression in the PD
plus COPD group, in comparison with the PD group. Among the 10 differential peptides, 1193.5 and 1356.8 were
identified as histidine-rich protein-1, submaxillary gland androgen-regulated protein 3B, and salivary acidic proline-rich
protein 1/2. Conclusion With WCX-MB and MALDI-TOF-MS, we have identified, from the saliva of patients with
concomitant PD and COPD, differentially expressed salivary peptides that were associated with diseases. The differentially
expressed peptides thus screened out show promises for being used as auxiliary biomarkers for early diagnosis of COPD.

[ Key words] Periodontitis Chronic obstructive pulmonary disease Salivary peptides MALDI-
TOF-MS LC-MS/MS

18 P B ZE M i (chronic obstructive pulmonary 4Rl IUHEA TS MBI, T Z0G R I A IEZEL |
disease, COPD ) j&—Fft LARFEE I AN 58 42 30 ) i 32 R el | PR PRI XS, COPDAE T #t = B T 5t A v R 44 55 1
A JEAE1E#, E-mail: linyta@163.com i, FJE % (periodontitis, PD) J&—F LA JE 4414




92 PR AE2A A (B 2R

5 544

SIE A E O R A R, FL I B O I A Bl
Jii v, WA R e AR N 1A gt Ok ) R B  ok
M FUESE 7R, OF A R 51 2 A B YRR AT G, L300
PRI | B BB | O LB B FICOPDR

Hi T COPD Y i AR5 5 1153 fis 4, X COPD Y s
ARSI R B2 S AT B IR — o IR PRBITSE
KA 5 5 COPDA & S MY fE R A R PRkl IR
AR EN AT 2 W5 vk, i xR 2 R R R AT
11 PG A AR R AR A A s A COPDY g f A, LA T
M COPD Y A XKL, S COPD Y -1 2 BRI 512
PERFTEIA R

WFFERW, 8 FT 2 IR 22 TR SR SR LB L
A, F IR SRR AR 22, LSO A 25 R 58
PRSI LIS W | e A% A5 A A M D00 v S 7 s R
S B R R R 2 KRS H R R A PD A
COPDEH ] 1y Z 5 RIS Z IR . ABEFER
HE U BhIOL I AT L B AT IR E] BT (matrix-assisted
laser desorption ionization-time of flight mass spectrometry,
MALDI-TOF-MS) & 4 il 5 BH &5 3 i R (weak-
cation-exchange magnetic beads, WCX-MB) X PD& I
COPDAIATPD U HMERFEAS AT /0T, PURIMI G225+
R, PRE AN B COPD S E AL Wb sl -

1 #RFTTE

1.1 1£3E=MH

MR G EMERR AV E A B ZE B SR
U BH BE Bt (HEHE S 2018-BF-292) o FFA HFSE 4
B B R
1.2 ZikEHAE

VEPE20184F5-10 ] 75 & #REE B 27 B Ja 3 BH = g 11
i Bt B WF I B 12 1 R R R B AR R A k28 A fe/h
184, e K754 o A4 2 JE g BRI Rt D B AR, K52
RE 5 R34 MR (n=8), PD41(n=10) MCOPDfF
PD#(n=10).
1.3 WMARHBRIRE

7 Ji 9 B COPDRH AN AFRif: O Jil 9 H 4 th
BHE TSI R o B P A % T NAE R A AR T 15, O
WEDH AN A ARSI E =6 mm, Bt 8
(clinical attachment loss, CAL) =4 mm, Xk i /8 20
SR BRSO A R 173, VAEZ R 3253 F G
J7; @COPDE# H WAL EE T2 K COPDIf b FHa &
. AHIEGE LA 4 Bk 1 B 26 PE It 2 18 1L (GOLD ) Al
20074F-A& 1T B COPDIZ Wi A BLHE B 11 2 Wikm e . il

FHSCEY TR IS 25 1R 0 WP SRR T il i 1 LU
(FEV,/FVC) < 70% A LA IAAFFEAS AT 380 (14 S0 32 B 5
UMK A =158,

Xf B A BE AN HE: OFEIZTRE <3 mm, TR
Bif 25 T2 0 @2 H LA s < 10%, L5 %X (bleeding
index, BI) 40 ~ 3; @ H AR EE A = 155,

HeprritE: OiLe ™ H Wk 1 F JiRYT; @34~ H
R P A 25 @B AT BRCOPDAMY Al I 2R Gi e
s (D ER A HA ™ 5 (1Y) R G Mk SR M 5 A L B

ZARE W HAE B AR,

®1 ZHFEARER
Table1 Demographic data of subjects in different groups

Sex/case
Group n Age/yr.  Height/cm Body mass/kg
Female Male
Control 8 4 4 274+46  168.5%+9.0 61.9+13.1
COPD+PD 10 6 4 69.5%8.7 166.8+7.9 66.4x11.6
PD 10 4 6 51.7£18.3 165.0+9.1 66.7£14.2
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Fig 1 The entire mass spectra of the peptide samples from the subjects

The fingerprint peaks from each subject were shown. Red curve: healthy control group; green curve: PD plus COPD group; blue curve: PD group; m/z: mass-to-

charge ratio.
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Fig 2 Column view of the mass spectra of 10 peptides showing significant differences between the PD group and COPD plus PD group

The peak intensities showed differential expression, with an increasing trend in peak intensity (A) at 1193.5, 1836.2, 1735.1, 1321.3, 1356.8, 2086.8, 1863.6, and 2230.9

and a decreasing trend peak (B) at 1067.3 and 1124.4. " P<0.05, " P<0.01.
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Fig 3 3D m/z ratio-intensity map of differential peptide peaks
3D m/z ratio-intensity maps showed the significantly different peptide at 1193.5,
which had a particular trend among the three groups. Green curve: COPD plus

PD group; red curve: healthy control group; blue curve: PD group.
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Fig 4 3D m/zratio-intensity map of differential peptide peaks
3D m/z ratio-intensity maps showed the significantly different peptide 1836.2,
which had a particular trend among the three groups. Green curve: COPD plus

CP group; red curve: healthy control group; blue curve: CP group.
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Fig 5 Scatter plot of differential peptide peaks
The scatter plots showed a well-fitting curve of three peaks with a

significant difference (P<0.01) in their distribution among the three groups.
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