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[HE] a & SELXTRIPETHRERAAE (ESS) /IR A M VR 2 2 RN ME R 25 A7 7% S 4 27 RN AR 1 BT 2022 20 T, 00 D e kT 4
BT (pSS) MR AENL, 7 ik ST ESS BT | FA B I It 2H VR R, 3 00388 1o o et 5 S 2 I IR 1 LC-MS/MS Y 8 1
BT 2530, T R R R A 2 MY A 5C mRNA FIEE 1 3R3A B s 5 40 M TR B = o B IR 5 B AR, JF i — 203647 RNA
FVE [ BOCHR A4, 48 SR 3 3 MRV TR B 5 MR VR B ) S ) i ESS B  JF- M5 1 3 221 A 2% S SRR BE R A 253 4
ZEFEARIRE A, 8 X S ARV BT 2SR n R B AT, B 61 SRR BT E e, R S RS 1 R PR RN 1 Y e Al
Bt ion, 5E R - 8 BIKE RS (RAS) % 4 F0 20 U8 7 B9 (5 5 3 1 b 25 400G, o AGT Fnl | Klk1b26  Klk1 |
Klk1b5 Klk1b3 7E56 R KT I EA — SR v BEJE pSS MIEE Wi AE Wtn i, 4 . pSS BURHLEI T Ae 5
RAS W B R A 11558 BEAHSC , AGT \Fnl Klks AT BEAE pSS Ak i BRI CHE 73+ .

[ R ] AT HREEGIE /a8 4 MR /DR
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Analysis of transcriptome and proteome

of salivary gland tissue and saliva in primary Sjogren’s syndrome mice
QIU Xiao-ting' , GONG Hong-xiao' ,ZHU Ling' ,HUO Xing-xing’
(1. Department of Otolaryngology ,2. Clinical Experimenial Center ,The First Affiliated Hospital
of Anhui University of Chinese Medicine ,Hefei Anhui 230031 ,China)

[ Abstract] Objective; To analyze the transcriptome and proteome of salivary gland tissue and saliva in experimental Sjoogren’s
syndrome ( ESS) mice for further exploring the pathogenesis of primary Sjogren’s syndrome ( pSS). Methods: The ESS mice model was
established , the salivary gland tissue and saliva were harvested,and the relevant mRNA and protein expressions in salivary gland tissue
and saliva were detected using high-throughput transcriptome sequencing and proteomic analysis based on LC-MS/MS, respectively. The
pathway enrichment analysis was used to identify the abnormal regulatory pathways, and the further association analysis of RNA and
protein was conducted. Results: The ESS model was successfully verified by pathological examination of salivary glands and saliva
volume measurement,and 3 221 differentially expressed genes and 253 differentially expressed proteins were identified. The results of
integrated analysis of transcriptomic and proteomic data showed that 61 proteins overlapped. The results of the enrichment pathways of
abnormally regulated genes and proteins analysis showed that the renin-angiotensin system ( RAS) and lysosome were significantly

related to the apoptosis signaling pathways. The transcription and protein levels of AGT,Fnl,Klk1b26,Klk1,Klk1b5 and Klk1b3 were

consistent regulatory trends, which might be a potential
[k F ] 2022 -11-22 [ A ] 2023 -05 - 16 diagnostic biomarker of pSS. Conclusions; The pathogenesis
[FEETH] BEEARB=H R4 H (81803938)

A . ) of pSS may be related to the RAS, lysosome and apoptosis
(FEF AL ] LRP B R A — MR BB 1. H SR}, 2. i RS2

Bl 2R A8 230031 signaling pathway,and the AGT,Fnl and Klks may be the
(V&I ] AR (1997 - ) &, B WF5e 4. key molecules of the pathogenesis of pSS.

[EfEEE] BEREE, TERK TN, E-mail; hxx0520 @ ahtem. edu.

B [ Key words ] primary Sjogren’s syndrome ; transcriptomics ;
en; R B AR5 AR B0, B 3 AT B . E-mail ;

12168788@ qq. com proteomics ;salivary gland ; mice
[27] ALWHAIBI A, VERMA A, ARTHAM S, et al. Nodal pathway [29] JAZUREK-CIESIOLKA M,JANIKIEWICZ J,DOBRZYN P, et al.
activation due to Aktl suppression is a molecular switch for Oleic acid increases the transcriptional activity of FoxOl by
prostate cancer cell epithelial-to-mesenchymal transition and promoting its nuclear translocation and [B-catenin binding in
metastasis| J | . Biochem Pharmacol ,2019,168:1. pancreatic B-cells [ J ]. Biochim Biophys Acta Mol Basis Dis,
[28] ZHANG H, PAN Y, ZHENG L, et al. FOXO1 inhibits Runx2 2019,1865(10) :2753.
transcriptional activity and prostate cancer cell migration and (iiéﬁ]#ﬁ X1 75}#@)

invasion[ J|. Cancer Res,2011,71(9) :3257.
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Ji & PE T M 28 & 1E ( primary  Sjogren’ s
syndrome , pSS) & — & 1 RGME B B F i Mg,
E BRI e TH R A R VIR A A e R HR
PRI bk CL A0 IR W A A B BT RY AR i R
BERBUA LT FIHR T AR Al e 0 % i S v BR
PR FI R R B AR LR, T G
RGN HLR KRR pSS By A A & RE HsZ 1wt il 3
SR PEICR S5 2 P B B0 . SR Ay FE N
PEGRIEIRAL ) 57 1 P 19 7E pSS B SPE N IEAE S I v
EEZAERY . B AN AN T 40 B T 40
ALEE Th17 A1 Th22 44 T RE S 2R 50K JH B
KEPHEEZZmEAE T, S 5% — 2GRN
K o ABIETEN SEHE TR LR B AE (ESS) /N LAY I
VO 2H ORI Y A 2 S)e 28 I P R 1 o 2 O BB
O3HT, E0E pSS B2 S Bk RN 1 S AH Y A= Wi
FEFNE 538 B, 70T RNA 5 KRB P i F B 2
(B AR DG , LUIHE XS pSS W TE /-T2 i,

1 #MBEFE

1.1 #HAXA EIE C57BL/6 /N, MEME 6 ~ 8
JEIS R (18 £2) g, W T LB R K24 sh 5K
g, IR T b, IR E IR, A R,
IR SE 444 7 (F5881, Sigma 24 A ) , # [G R 52 44k
F(F5506,Sigma 72 7] ) s BCA 8 14 3 I 22 457 &2
(P0012, 3 = KA H AR ) 5 B A 2 F 0l (p6503,
Sigma A F]) .

1.2 ESS /RAAA ST @ERPEETE 1A, D
SRUBEAIL 3 Ry Xof B 2H AR U 2 | X6 B 20 R b B Y
213 5 /)N B VR B A S S BSS AR L
TRT5 A - BRI /N AT I, AR TRLAIF S 4 S 1 21
WFEEFTHE , B30 Je B V8 W, BCA 7] 8 2 1
W, B A0S o R e b R 2 24k
FIERBUR A AL EWE 2.0 mg/mL, T 0.7,
14 K IETFH e N 2 505 3k [G 58 4k ) FL A 0 2
HPTE,0. 1 mL/20 g, GIEE 4 J8, 4 96 KA 5E
AERFALR B PR, SR sE & 2 A, M
25 R ISCHE N /) B Y, 3 Ao e VR o 1) AR b B
PR ZUPAG /N ESS AFRI G -

1.3 2 54 St &Fo 5 ¥ il TRIzol iR
7 ( Invitrogen, Carlsbad, CA, USA ) $2 It F1 4 {1k &
RNA, NanoDropND-1000 ( NanoDrop, Wilminnton,
DE, USA) & &> FE S RNA B Ml iz, A9
A ( Agilent 2100, CA, USA ) il 8 RNA 52 %k |
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I3 2o 7 P B R U P DK EAT B AIE  fastq A 2
BN AT IR A B 4 Cutadapt 72 7 #4740 2, 6
HISAT2 TP 3 40 134K, StringTie 5 BRIAS L
— B FH R G P s ) R WIS R B, T AEAS 1Y
e Al “ offcompare” 26, B — AN SE 8L A 5% 5%
20, >KH StringTie A1 ballgown A FIr A5 % A Y 3
BAKF JFHE T FPKM K mRNA 19 2357KF
i “edgeR” 8 “DESeq2” R 42,1 FC >2 8§ <0.5
I P <0.05 P22 5 RIBH) mRNA, AT Tl B0
1.4 Fa#ARfgE&F LC-MS/MS 541 KEFEF K
NS ZE M (2% SDS,7 mol/L JRZE ,1 mg/mL &
FIREE IR ) b, TS A1 3R AR VK B 213K 3 min,
ELOHLT 14 000 t/min T4 °C T B0 30 min, Y 4E
BIEW . SRH BCA & I i & e FE
WHEA S, K5 50 pg FEHEFET 50 pL
P 1 mol/L RS MEREAE 55 C FiRJE 1 b,
JH5 wL 1 mol/L Ml 2 ERiAE SR E ke B ik 1 h, SRS
FH 300 WL T8 N ERGTEZAT R, REE A T
HAUIRE , SRJGHEFT R pH R AHZ 25, R Ultimate
3000 £ 5t ( ThermoFisher Scientific, MA , USA ) i3]
JCAHAE (XBridge C18 #,4.6 mm x250 mm,25 mm,
5 m) ( Waters Corporation, MA , USA ) , 5% JH £k PE#f i
M 5% ~45% B 1 40 min NIEATE pH 5055 (B 20
mmol/L R %% ,80% ACN, pH 10. 0, & & b & 17
),

W IR TR SRAE 30 L 7 A (0. 1% KR
W) L, I M AE 98 OK BE % LC-MS/MS
( ThermoFisher Scientific, MA, USA ) iE % 3] EASY
nLC 1200 FR 4 %) Orbitrap Fusion Lumos I #1743
Bro TR ASRE o MO EIH B R AR S, O AR MS
I MS/MS #ECZ 0] H shedie . Jah DDA Xiiid i
Spectronaut X ( Biognosys AG , Switzerland ) B | LI#4
HW G AR5 R, ¢ 5 (FDR) RN 1%, 1%
DIA %45 DDA S5 8 dla R dEAT LU #E, I E A
i, 25FRKEAMFC>1.2 F1 P <0.5 K,
1.5 Zhttgd &5 Gene Ontology (GO) Fll Kyoto
Encyclopedia of Genes and Genomes ( KEGG ) & [H &
A5 HT F 4T, IR R TR T R 22 )
AR AR PR A el R, R T 38 i 0 0 e LA
U 1 AR AE N B A s Al SRS IE T
SRR LA, R 3 g B AR AR U S AR iR AR
1.6 $FMARGUEMLEIH M HTFR
HR(v.3.5. 1) kit TR FHMEARHA
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H LR R 1R Ak, A LR BRIEL, I X IS ) LA
GRS HEA T s AV S b R R SR AL RN B
FIAL ) KEGG 3 B 8 PPl AR G, thd 2 4
FRHE A,

1.7 EGREAEM% (PPL) 24 STRING %4
HA K8 AT B S, Tt 22 23k
ISFED (DEGs ) AR EAE ™ |

1.8 “%itFsk RH KR FENITM ¢ K

0o

2 #R

2.1 ESS A EH 8k MR A 2 PR A
ESS B E T AH AL, e BELE R WoR X B2/ BT T
JRAE S 56 40 1) TG B Sk AR A, A AU 20 /N BRI AR5 6
JE Tty HH ERAK L A B 55 8 iR i itk — A0 iR
P LR AN B IR (DL 1) 5 AR 4 /)N M Y8 i
HEIH AR 5 0 JE 2 MRV R A R RS TR
(P >0.05),%5 6.8 JAIAEHY ZH /)N [l ik e 247 B I
DTFATHR (P <0.01) (WL 1), /R ESS /) U
RIS NI

P /N UM Y iR 2 2L JE

F1 2 HNMRERELLE (% +5;mg/min)

Mo HOH 6 S8 F P MSyppy

MHH 3 19.93£4.07 12.70£0.20% 13.43:1.15* 7.95 <0.05 5.976
BAEA 3 17.50£1.92 9.20£0.96*  6.43+1.63 % 41.11 <0.01 2.422

o= 0.% 6.18 6.08 - - =

P — >0.05 <0.01 <0.01 — — —

q B 555 0 J I = P <0.05; 55 6 A AP <0.05
2.2 Zf %k A K (DEGs) A3 o £ 4915 27
T i B RNA U7 J5 20 M pSS e V¢ Ji £H 4145 1F 5 B
rn 25 5 mRNA £iK, 7E 26 575 4~ RNA 454
YOE I 3 221 MR RIBEFE (FC > 2, FDR <
0.05), Hrh 78 pSS MEM AR LU 2 149 4~ |-
W, 072 NIEE TR (LK 2A .B) . GO B E T
R, 22 5 R R 4L oy (CC) AR 2
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(BP) FlsrFIIfE (MF) 4325, fEAY S RRA 5,
SRR T2 T M R R
FAR AR 3 A 4) 32 B4R T e 4N | 20 AR o0 A
YA T I o F I RE S AT R I 22 R R B IR Y 2
AREN B E R . KEGG M R, 78 340 45308 B
H G R 4R U 2 TNF {54538 % MAPK {5 5
% HTLV-T BT, 7T 20 & & GO BIARTEFI
W ULE 2C. D,

2.3 E} k2% & (DEPs) 23] o &£ 15 B2 AT
I I EE T LC-MS Y TCAR 18 77 ¥ X VA 5 11
A RHA AT/, FC > 1.2 1 FDR <0. 05 (5% 1
BRI\ Ry 2 i 25 AR A, A 2 2 164
ANEE R, K 253 AMEA R AR 2R ERL
( Benjamini-Hochberg #21EJ5 P <0.05) , 727
KA, 116 FREE A B EIE, 137 FRFJE (WL 3A
B) ., I, GO i AE Wi B O I A ARG =B AR A
JiL AR AN SR i B 2 A T AR A
JRLAH DI AR B AN AR L 50 o0 T PR 2E SR
TESS G R AL 6 M 7 1 0 % 5 % . KEGG 43 #r ik
TIN 4o V€0 2 BR TR R MR R Il Rk S N L
BLGRE  R G ELBERIE A B 40 2 AR S
BERE L AT 20 NE S GO BUARIEFRIE WIE 3C D,
2.4 mRNA &Gt Eididt—E00
RNA 52 (5 42 B 22 8] i A e LA 2T e ESS
RAMLEI RNA-R (I C R S5 R R, U
A AR 115 R R R B = (] A AR DGR AIR , AH EE
ZF, A 25 57 ek R R 22 S ek B (A A A
DR T3 B ], 7E 2R I T-RNA = B A G 47
B K5 50. 93% Y FHAEAR SR 7. 18% Ay k2%
FHOG, mRNA/EE 10T HAE A A G B g it 22 3 X
(FHi%0=0.029,P <0.05) (WLIK 4A)

AT DEGs A DEPs i, 3 61 ML §
&, 31 MR — 3 (cor-DEGs-DEPs ) , 30
MHEHA—F(diff-DEGs-DEPs) , 738 T AHE A9 2
B R FIETE, GO &AL /& W], DEGs-DEPs 7£ BP
W AR TR R A AR R s (LR 4B) ;X T
CCs, 20 . 20 il &1 AH G X384 32 22 5 45 (L 1A
4C), KEGG it in, B &R - MEEHKER
S5 (RAS) IV i M i 42 2 8 B2 5 4 00 3 ¢ (AL
4D) , HRYE S AL AN B 1 i rp SR DR 2 Tk AR b i g
JLEBRE(WLE 5A) , —2e 5L AE RNA FIEE F K
VbR A A Y 22 S A, PR S
RNA FIEE B KV 2 R 5 2 3 1 22 53, Al s B BT
7N TEMERFEAS F | FNT  HPX \LCN2 il SERPHINGI
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EAEFIENE, W H RNA JKSE3h0 T35 2 /%, HPX
ACEREIN T 11 4%, ook, HABSE 9 RNA F1EE 4 5
IR )22 SR, T Kot 5, 23 KF 43,5
5 AR AL ABAE R I BKOE B3N T 15. 6 1%, DEGs
5 HAAN, DEPs Z [H] £7 76 A7 [7] i b T #, 78 pSS
KARHLE AT e A4 AR (WK 5B) . R R
N, LB R E RS 3 2R T Y cor-DEGs-DEPs B A
B 1 2 B) 22 57 ( OLIET 5C) s fE SR P DI RE DT 1T, cor-
DEGs-DEPs 2% & S5 7E RAS 40 g J& - Al HTLV-I
B (WK SD)

FHE DEGs A1 DEPs 363K [ 4% ( WLIE SE) , i

C-vs-D voleano plot

-og10(PValus)

1
=
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T 2544 FH degree FE{E AT betweenness {E 4 &, [A ik
rhUC T RS HA R PR 2 [A] A I 2R B R, s mT
e pSS Wi h K FEA T AU T REVE . ¥ DEP
YR pSS AR YN AE I T Cytoscape 147 PPI
W23 4T, “ CytoNCA” i 4 Fl 115 DEP 2 [] f
R, BEAh , BHA 5 LU Y 8 (degree =5) B¢
MO E A, S5 R WK, PPL W44 25 4~
A48 N iA % AT S B R T 8 ML 2
Fnl Klk1b26  KlkI | Klk1b5 . Klk1b3 | LCN2 . HPX I
AGT (JHEE IR 1[5 Bl A B 52 B B AR AR ) | X BB %0
T RETE pSS B fE b A4 B 2AE

Top 20 of KEGG Enichmont

>
——
blasr =l

[ 3 D
log2ife}
A, B: ESS/NEUEBIRAZUTDEGsKINE (A) FIEAE (B) , EFR T, L0@FR E; ¢ D: 25GOW (C) FMKEGGSILIE (D) ji

GIHT, gER/INIHT204 B AR W, BEARAR BRI T, LA bR Ay I s
2 et 2o B i 22 e RIS i

C-vs-D volcano plot
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logz2(fc)

B: ESS/MREUER FFDEPs KNI (A) FIEAE (B)

AL WERR T, L3RR L C
SEVREN, qfR/NRT05 B R, REAhR N BRI T, DA AR Sy Ik A

D: 2G0T (C) FMKEGGHE ¥ HrGEE (D) &R
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AlGenes 159 ¢ Differential_Proteins
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AR €L D: i E EGOARIE NDEGs-DEPs(C)FKEG Gl (D)

[E4 7F [1-mRNAFH CHE 4B

log atio of ranscs

ik it ot i @

Ar LR, 20 RS SRR AN (5 1 — B R A, ki Fon A1 22 5 BRI H AR 22 5 R 1, i 3R T0 28 SRR S I E AT 22 S 30k R
2k AURRNAK IS A RIS RE I, S i RRNARIR (G5 T TR 5
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pSS JE— R Z N ZE A T B B g phs , H
o0 PR TE A2 UK ECL 40 A 9 V0 R 25 4 R TR R 4T k4L
AR | RS S K HE R A /INEE B, T/B Ik 4 400 it 2
IR AR kR A B ESS R N R
AT ISR pSS $ i AT FH T L A 5T
AT J5 ik FE ESS A5 7Y (14 nefe & Ji v ml ez N 1) 9K B2
R AR N RS TR A LR
(R )b 25 5 I 2 4048 B D2 () R ) o IO P 5 i oA
REZE /N AL 137 S th A2 pSS Y R R 1E
5N pSS K RAVAE A T, (0N RS s L
R AR, A2 S BSS /NERU AT H BLE B pSS Jk A
FEIL, AN T A A3 0 R A B Ik O 440 L v i) A5 3
B3 25 4, BT vz T pSS & e AL I Y F

2¢[10-11]

I o

AWFFIEDT ESS 18 725> LM, &3 T 1l G
FH TN oy s 1 J 1 A W b a5 ), IR TR SR
R AU B 4R IR U A LUE 7R pSS 120w
WAL, IITTRERS 72 RNA AR (1 K F IR AR /Y
AR B AR A Y AR Sl i, A
e S 2 RVER 11 O 2~ 08, B 1 BRI mRNA 7KOF
2 [A] A S H AL T B AN 2 P R A 25 SR 1 R
AL X pSS o A /N VMR ) 4 T SR A 2 o i, R
LT 55 G092 SN A G 1) A ik AR B AH 56 1) TAGAP
F MCOLN2 JE[H " | 5@ 4t LC-MS/MS X} pSS FdE
TR X IR 2 3 1 4 e YRR I SR RS D VR AR A 4L
ARVEATHT, B 3 b 9 A0 VR VB 1, REASKE pSS
N S AUAT pSS SER 19 A X4 I3k, e Ry
97% ', FEARMLEA FTIESE S B o ESS /NERAY
WV £ 11 2 5 0 R AL R AT LA, B T pSS 1T
1EE RSP0 3E SERPING] (€3 il CFH, X246 %
PRATAEA B T 56 5L AR IR S AS Hh2 W pSS,
2 SR Ry A TG v R 2 1) S T LA — 3
Bty ST TIVRED 1A J5 7K ST 4 1) 35 TR AT B VB AE (TR T
B

AWFFE R, KK 27 4 DEGs-DEPs Fi#, Hirp g
FhE— B RN . AGT 54 RAS FOURTIR 21, AT 7E
R £ 5538 RAS &R B p ik KILKs J&—
RN I R , 5 pSS ASZ it T IR AEA 56,
SR AT A8 R Fh KLK WF 70 7] LUAE R PEAS pSS ™
FRERE FIEAE AR AHESE & BLULF KLK
VY 3 3R UK S H, A0 4E Klk1bh26 | KIk1 |, KIk1bS |
Klk1b3 Il KIkIb22 . Klk1b22 J&—Fh 43 FHi 5, o] 5
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O Tk SS R, H i {at B 2l P F ik v B TE R A
BP0 , 5 J R T v i B I 5%, SR TR 75
R B IE PE SR 50 E KIk1b22 5 A S SS YA K
PEUST eAh KRR SLE/pSS AHJG SNP iy 5L R 781 | 4
PSS FPEA L, CTSB R REZFIAR WS, £
2 USRI SS th LAMP3 ft5 263538 1 LAMP1 [
FE A A W, 2 CTSB AS 2R ik 2 40 i b | e
FEAMR T, XL RIS RF LAMP3 B3R 97, DA
B 1k pSS H A 41 R T A S E DL A B Y
K.

ARWFFE R R —F 4 DEGs #4T7 T GO 1 KEGG
30T, Horp GO 3 #r /s 3 2 & SEAE S AN i A A G
Ty, RSN /INEL B i o R R e A B, R IR A
PP 5 A s T AR 1 R A 5 ORI, DA M
FHE 432 i A b /N ] FH 2R T A 24
BT, LA S BT 0 A= D Am i ) , 38 i 12 W v 1k A R B
PRI, XN HE T pSS WG IRIZ W FG YT
THEREE TR A KEGG 43 0T 3 2 & 42 7E
RAS JHT-F1 HTLV-1 Bgid pg 78 1E % TH AR 4L
IG5 A TH R 2T 45 20 i A I 21 RAS B43 ACE
FIATIR, #5252 ATIR B (ARB) J& , TH 53 MA 38
e AR FE T R 2 I T SR E RAS, RAS
YEF TR S R, i 48 B ok R 1T 32 1A B 77076
V0 HE AT Y M I e AR P T A, [, SRR L
BRZEVAST AT HR A R X AGT 263k, FEE 50 {57 T
Wl BB HEAT KEGG i R, WS 4
Tl LLBLZE RAS {55 %, W52 KW, LA Fas/
FasL 240 O BRI T-E 5, LA Bel-2 K% 7
Fl/8¢ EGF Al Pt 1215 % B %1 SGEC
T-, 8 1T AEJ& SS & e Ay I B AL 3A B R &
HTLV-1 J&—Fp 8008 00 5 S0 88, vl 51 &k N T 4
JH P AR Bk CURE L 95 SS MG, Bl A T —Fh
HWIRARGE K B HTLV-1 %5 3% 21 e e b iz 40 i
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