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[Abstract] Objective To screen the abnormal expression of long non-coding RNAs (IncRNAs)
and mRNA by IncRNA expression microarray in oral lichen planus (OLP) salivary exosomes, and to
analyze and explore the possible molecular mechanism of IncRNA and mRNA in the occurrence and
development of OLP. Methods Saliva samples from 9 OLP patients and 3 healthy controls were collected
to isolate exosomes. Then, exosomes were detected by nanoparticle tracking analysis (NTA), transmission
electron microscopy and western blot analysis of exosome-specific biomarkers. The expression profiles of
IncRNA and mRNA in the salivary exosomes of erosive OLP patients (EOLP group) and reticulated OLP
patients (ROLP group) were compared with those of healthy controls by IncRNA expression microarray ,

and the differentially expressed genes were screened. The differential genes were analyzed by Gene
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Ontology (GO) functional enrichment analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG)
signaling pathway enrichment analysis. Results NTA, transmission electron microscopy and Western blot
confirmed the isolation of exosomes. Compared with the control group, there were 267 differentially
expressed IncRNAs in the EOLP group, including 99 up-regulated and 168 down-regulated IncRNAs, and
there were 122 differentially expressed mRNAs, of which 38 were up - regulated and 84 were down -
regulated. There were 201 differentially expressed IncRNAs in the ROLP group, of which 83 were up-
regulated and 118 were down-regulated, and there were 86 differentially expressed mRNAs, of which 32
were up-regulated and 54 were down-regulated. There were 50 identical differentially expressed mRNAs
and 128 identical differentially expressed IncRNAs in the two groups. GO and KEGG analysis showed that
differentially expressed genes involved in gene transcription, protein translation, immune response and
other biological processes. Conclusions In this study, we determined the expression profile of IncRNA
and mRNA in salivary exosomes of OLP patients, and identified differentially expressed IncRNAs and
mRNAs associated with OLP. These IncRNAs and mRNAs may serve as important candidates for diagnosis

and elucidate the pathogenesis of OLP.
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mRNA ($% PAEHESY ) , 3 3 FI3 4 7351 i 7R T ROLP
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mRNA (#% PHHET )
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GO 73 A A=Wk 2 (biological process, BP) 4l fifl
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HEAT TR AR GO T fig & o br . B R WK,
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AHFFENT 22 FF 1K1 mRNA #47 T KEGG (55

W E SN, R BN, EOLPAH — I %313
S5 KEGG {551 #% (£ 7) ,ROLP 4 — I &5 4251 9 4%

KEGG {55 il #% (% 8)

R BRI O T &8 (EOLP) AT 1013535 iR
IR TR KA IR S RNA

27N log,FC PE FIRIGHL
Inc-EVX1-2 1.662 166 0.000 024 2 ]
Inc-NHS-2 1.783 052 0.000 041 4 ]
Inc-GEMIN4-4 2.095 217 0.000 073 8 |
linc-PDEGB 1.453 091 0.000 111 S|
Inc-NIPAL2-2 1.017 79 0.000 186 ]
Inc-HRH4-11 1.593 248 0.000 186 |
Inc-ZMYM6NB-2 2.224 494 0.000 189 LM
Inc-TRA2B-2 1.333532 0.000 195 ]
Inc-WNK1-4 2.782 025 0.000 211 ]
Ine-C120rf4-2 1.222 968 0.000 226 A
Inc-RPS24-7 -2.682 63 0.000 000556 T
Inc-ALO78585.1-14  -2.045 71 0.000 001 19 T
Inc-PRKAA1-1 -2.280 28 0.000 002 82 Tl
Inc-CYP26B1-4 -2.518 64 0.000 003 68 T
Inc-COL9A1-2 -1.911 62 0.000 003 99 T
Inc-USP12-7 -1.93352 0.000 004 78 N
Inc-C140rf39-2 -1.760 29 0.000 004 99 T
Ine-CHM-7 -2.32778 0.000 006 78 N
Ine-C2orf43-5 -2.209 0.000 007 59 T
Inc-RCOR3-1 -2.198 98 0.000 007 98 T

TEFCON S IRZEAR L, SE0 4 BRI R IR s 4.
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HrFI KEGG 43 Hr

AWFFEN; 22 55 2K 1 IncRNA #EL D 4T T 56
RIAAA GO DI RE & 501 . 455 R, EOLP 4 —3k
B AEF] 668 45 BP RIE, 165 545 CCAIE, 114 £ MF A
W, AR 15 &K L3R 9, ROLPA—JLE 45
615 2 BP Rift, 126 £ CCRiE, 156 55 MF RiE, A
FRFVER 15 4 W3 10,

AHIF 5T K 2 5 22 35 1Y IncRNA $8 5E [ k47 T
KEGG 55 s 0. 45 R, EOLP 4] —3t
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T2 OFERSEIOE i - A EE(EOLP) 4L 1012635 FiHAIZE
IR T R 35 A A RNA

R4 RSO S EE(ROLP) 20T 100283k F AR
IR T R 35 A A RNA

SRR log,FC P1H FEakIF A log,FC P1E B
FAM72A 1.477 287 0.000 107 i PCDHB6 3.275 005 0.000 247 i
CLDN2 1.070 014 0.000 124 A APOBEC3F 1.230 784 0.000 418 A
SNORA79 1.844 52 0.000 334 i CDC42EP3 1.690 272 0.000 549 S
LOC101060385 2.476 236 0.000 341 s RAD51API 1.991 531 0.000 742 s
UspP8 1.261 288 0.000 383 AR FAM72A 1.377 951 0.000 747 AR
MB 1.027 679 0.000 398 A ANPEP 1.258 585 0.000 945 A
DLD 1.003 385 0.000 441 iR USP8 1.309 988 0.000 95 9
NARF 1.365 735 0.000 454 I COQ8A 1.112517 0.001 204 |
PCDHB6 2.547 105 0.000 64 A TMPRSSI1E 1.551 159 0.001 896 A
RAD51API 1.710 067 0.000 797 i PIGZ 2.849 733 0.002 12 ]
RPLI1 228232 0.000 002 47 TR RPL11 -2.42035 0.000 006 55 TR
ATP5PO -1.74777 0.000 003 24 T RPS12 -2.080 63 0.000 021 6 N
RPS12 -2.036 69 0.000 005 61 T ATP5PO -1.578 31 0.000 047 6 T
RPS17 -1.718 66 0.000 022 T RPL37A -2.064 13 0.000 1 T
RPLS -2.056 28 0.000 026 T RPL19 -2.135 16 0.000 166 T
RPL37A -2.029 03 0.000 027 5 TR NME2 -1.642 43 0.000 167 TR
NME2 -1.701 05 0.000 027 7 T RPS17 -1.580 37 0.000 216 T
VTRNAI-1 -2.33526 0.000 032 4 T STATH -3.625 61 0.000 251 TR
RPL27 -2.108 27 0.000 033 2 B RPS25 -2.148 23 0.000 267 TR
RPS25 -2.299 16 0.000 033 3 T RPL8 -1.830 63 0.000 334 T

TE:FCO5 X IRALA LE , SC80 2 B iR sl R IR ao A g

R3 RIS OB A EE(ROLP)ZHRT 100283k Bl
IR R P i AR AR 4 D RN A

SR log,FC P{H HeA
Inc-Clorf124-3 2.689 691 0.000 034 6 A
Inc-NHS-2 1.988 245 0.000 059 3 A
Inc-FAM160A1-3 1.233 302 0.000 108 T
AC012451.1 3.555 147 0.000 154 R
Inc-ZMYM6NB-2 2.584 77 0.000 179 AR
Inc-NIPAL2-2 1.143 354 0.000 24 A
Inc-EVX1-2 1.503 094 0.000 273 A
Inc-GEMIN4-4 2.109 394 0.000 275 A
Inc-HRH4-11 1.658 174 0.000 479 sl
Inc-WNK1-4 2.913 166 0.000 51 LM
Inc-RPS24-7 273715 0.000 002 43 T
Inc-TRIM52-3 -2.6384 0.000 012 1 T
Inc-USP12-7 -1.887 67 0.000 030 1 T
Inc-PRKAA1-1 21225 0.000 030 7 T
Inc-AL078585.1-14  -1.768 69 0.000 030 8 T
Inc-RPL8-1 -2.753 47 0.000 040 2 L
Inc-C2orf43-5 -2.14778 0.000 048 1 T
Inc-RCOR3-1 -2.135 04 0.000 051 TR
Inc-HSPB3-2 -1.738 52 0.000 054 7 TR
Inc-CHCHD7-5 -1.657 17 0.000 064 3 Tl

T FC 5 X IRALA L, SE00 2 B iR el R IR pofi g

HHEDI3LKEGGFZEEH (£ 11) ,ROLP 4 —3t
FEHEA 13X KEGGE 5K (F12),

TEFCO- ST ARAAR LL , S04 1 IR s T IR A9 ek
it #

124> OLP g BRI A A AL A e W, A iiF9 3R
WY ER T 90 L8 4 LA 1) SRy 350 B2 107 25 25 L AE OLP 1Y
KA R R mEAE R, e aT REYS M i
L3 T 20 AL FE RS LA K A R R A B g Tt
AN K Z 059 0 AR LR 25 DIAROC , AT
YE R Wt BUS 9 AE bR it i S A
G F 7KV B 1 e A8 AT AR A A b s A o A
DA P , H BTAHOCHFSE 28 vh T e i
WRZWr ™ EAEAA B R miRNA G516
A3 BT qPCR AR HEAE OLP 83 A e Xof B 2 0 4
HPIAA T miRNA KK , 50 3E T 3 1> miRNA (miR-
4484 miR-1246 Fl miR-1290) , H:rh miR-4484 & &
W 3, $2 75 ATAE S OLP VR E A= kR 30
i BEF 5 22 1, IncRNA 78 22 T 240 i ash 75 rp 2% 7 G
YEF B4 SR SO g & A 20 i RG2S S G A
B, Wang 25 ') 38 IncRNA DQ786243 1] i i
FoxP3-miR-146a-NF-«B il CD4* Trey 20} i) 175
FHRITIEE, XA T f# OLP g FE F R R 46 T S, N
T HEEAMFE IncRNA 7£ OLP J F2 19 /E R AL
A R R4 K B B A OLP B 3 1R VR A1 Wb AR 1 A7
IncRNA JEPRUE B 34T, JFR 3845 19 22 554638 mRNA
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RS OEEER O RS #(EOLP) 4 2 B Rk i E 1 RNA & K GO £ #AR1E

GO %l Aty SRR PIE
BP
G0:0002227 innate immune response in mucosa 2 0.007 98
G0:0061844 antimicrobial humoral immune response mediated by antimicrobial peptide 3 0.008 08
G0:0002385 mucosal immune response 2 0.017 43
G0:0002251 organ or tissue specific immune response 2 0.020 28
G0:0002309 T cell proliferation involved in immune response 1 0.027 81
cC
G0:0022626 cytosolic ribosome 37 <1E-30
G0:0044391 ribosomal subunit 37 <1E-30
G0:0044445 cytosolic part 38 <1E-30
G0O:0005840 ribosome 38 <1E-30
G0:0022625 cytosolic large ribosomal subunit 24 < 1E-30
MF
G0:0003735 structural constituent of ribosome 37 <1E-30
G0:0005198 structural molecule activity 41 6.90E-29
G0:0003723 RNA binding 40 2.70E-13
G0:0019843 rRNA binding 9 1.10E-10
G0:1990948 ubiquitin ligase inhibitor activity 3 2.00E-06
6 WISUH - 57 8F (ROLP) A1 22 5 RIK Y (7 6 RNA B4R 19 GO LW~ AR
GO %ifiy A SR Pl
BP
G0:0002252 immune effector process 11 0.011 87
G0:0002309 T cell proliferation involved in immune response 1 0.01993
G0:0006613 cotranslational protein targeting to membrane 27 <1E-30
G0:0045047 protein targeting to ER 27 <1E-30
G0:0000184 nuclear-transceribed mRNA catabolic process, nonsense-mediated decay 27 <1E-30
cC
G0:0022626 cytosolic ribosome 27 <1E-30
G0:0044391 ribosomal subunit 27 <1E-30
G0:0044445 cytosolic part 27 <1E-30
G0:0005840 ribosome 27 <1E-30
G0:0022625 cytosolic large ribosomal subunit 17 1.90E-27
MF
G0:0003735 structural constituent of ribosome 27 <1E-30
G0:0005198 structural molecule activity 30 2.70E-21
G0:0003723 RNA binding 33 9.10E-13
G0:0019843 rRNA binding 6 3.10E-07
G0:0003676 nucleic acid binding 38 2.20E-06
AlncRNARLEEN AT T COIREMKECG [R5 M MEB MR AT 267 4 IncRNA H1 1221 mRNA 3k
BEMT 25 G478 L ROLP 4 MR /M A g 201 4~

LncRNA A] 1} P I 35 4+ RNA (ceRNA) 4% IncRNA F186 P mRNA £k EFAH G FE X, F
miRNA [ ZR 35 AT RS2 mRNA (238>, 54 BUESHT 27K, EOLP 41 1 ROLP 414 50 >4 [ 1)
K, BAESE Inc RNA TEBG I AL A AF B 24 mRNA F1 128 AR TE Y IncRNA 225347 Gi 312718
FH AR ThR B ™ I, BFSE IncRNA 763X P2 B 10 > F 0k F R 205 N & B % E@
TEOLPISWIANIRY P PRI B, SR X SCHR IncRNA 1, 74> IncRNA 78 5 2 Hh i) 2R 35 46 1 7R
(4 [0 JB5T 8 735 42 4 Ry 1 ARL T 38 A 4 OLP Fh IR 3, B Ine-NHS-2 .Inc-ZMYM6NB-2 Inc-NIPAL2-2
AN IncRNA JEATIE 0F5Y . ARFSE LB, EOLP4]  Inc-EVX1-2.Inc-GEMIN4-4 Inc- HRH4- 11 A1 Inc-
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RT BRI O RS #(EOLP) 4 22 7 R E RNA & 5 KEGG {5 518 5%
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KEGG %ifih AR SR Bt Pl
hsa03010 Ribosome 38 2.95E-46
hsa05171 Coronavirus disease-COVID-19 39 5.66E-41
hsa00190 Oxidative phosphorylation 6 0.001 512
hsa05415 Diabetic cardiomyopathy 7 0.002 755
hsa04714 Thermogenesis 7 0.005 736
hsa05012 Parkinson disease 7 0.011 763
hsa05020 Prion disease 7 0.013 427
hsa05208 Chemical carcinogenesis-reactive oxygen species 6 0.017 545
hsa05016 Huntington disease 7 0.023 609
hsa00062 Fatty acid elongation 2 0.025 96
hsa01040 Biosynthesis of unsaturated fatty acids 2 0.025 96
hsa00020 Citrate cycle(TCA cycle) 2 0.031 602
hsa04260 Cardiac muscle contraction 3 0.047 424
&8 MU i 27 & (ROLP) A1 22 5 RIA AU 7 1l RNA B4 KEGG i -3 i
KEGG 4ifith T A L o P
hsa03010 Ribosome 27 2.75E-32
hsa05171 Coronavirus disease-COVID-19 28 3.99E-29
hsa05415 Diabetic cardiomyopathy 5 0.012 509
hsa00190 Oxidative phosphorylation 4 0.013 311
hsa05208 Chemical carcinogenesis-reactive oxygen species 5 0.018 129
hsa04714 Thermogenesis 5 0.021 131
hsa04640 Hematopoietic cell lineage 3 0.030 385
hsa05012 Parkinson disease 5 0.035 35
hsa05020 Prion disease 5 0.038 87
RO BEIARLIE - 176 (EOLP) 41 22 SRR i I B 4 T RNA FLIE IR BT 4 () GO LE W22
GO Zifith AR BE D K P{E
BP
G0:0000184 nuclear-transcribed mRNA catabolic process, nonsense-mediated decay 71 <1E-30
G0:0006614 SRP-dependent cotranslational protein targeting to membrane 66 <1E-30
G0:0006613 cotranslational protein targeting to membrane 67 <1E-30
G0O:0045047 protein targeting to ER 67 <1E-30
G0:0072599 establishment of protein localization to endoplasmic reticulum 68 <1E-30
CcC
G0:0022626 cytosolic ribosome 68 <1E-30
G0:0044445 cytosolic part 83 <1E-30
G0:0044391 ribosomal subunit 70 <1E-30
G0:0022625 cytosolic large ribosomal subunit 41 <1E-30
G0:0005840 ribosome 73 6.00E-28
MF
G0:0003735 structural constituent of ribosome 70 <1E-30
G0O:0005198 structural molecule activity 104 4.00E-13
G0:0019843 rRNA binding 18 5.20E-08
G0O:0005488 binding 1030 1.40E-05
G0:0003723 RNA binding 170 2.00E-05
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R10 IS O i ~F 5 B (ROLP) 21 22 5 A A I B AR 2 5 RN A SEEE A5 4R 1) GO AR AR

GO %l Aty SR B PIE
BP
G0:0000184 nuclear-transcribed mRNA catabolic process, nonsense-mediated decay 63 <1E-30
G0:0006614 SRP-dependent cotranslational protein targeting to membrane 59 <1E-30
G0:0006613 cotranslational protein targeting to membrane 59 <1E-30
G0:0072599 establishment of protein localization to endoplasmic reticulum 60 <1E-30
G0O:0045047 protein targeting to ER 59 <1E-30
cC
G0:0022626 cytosolic ribosome 61 <1E-30
G0:0044391 ribosomal subunit 62 <1E-30
G0:0044445 cytosolic part 68 <1E-30
G0:0022625 cytosolic large ribosomal subunit 38 <1E-30
G0:0005840 ribosome 65 <1E-30
MF
G0:0003735 structural constituent of ribosome 60 <1E-30
G0:0005198 structural molecule activity 82 1.70E-13
G0:0019843 rRNA binding 16 1.10E-08
G0:0003723 RNA binding 131 7.90E-07
G0:0003676 nucleic acid binding 245 1.30E-05

R BN O R & 6% (EOLP) 20 22 3 3R B KAE I g% RN A S R & 4R 1) KEGG 15 518 i

KEGG %t AR SRR PAH
hsa03010 Ribosome 70 4.02E-40
hsa05171 Coronavirus disease-COVID-19 79 2.44E-35
hsa00190 Oxidative phosphorylation 25 4.30E-06
hsa04714 Thermogenesis 33 5.63E-05
hsa05020 Prion disease 37 5.84E-05
hsa05012 Parkinson disease 36 7.57E-05
hsa05010 Alzheimer disease 44 0.000 604
hsa05415 Diabetic cardiomyopathy 26 0.001 679
hsa05016 Huntington disease 35 0.002 214
hsa05208 Chemical carcinogenesis-reactive oxygen species 27 0.003 122
hsa04932 Non-alcoholic fatty liver disease 18 0.021 17
hsa05022 Pathways of neurodegeneration-multiple diseases 44 0.029 292
hsa04260 Cardiac muscle contraction 11 0.037 364

WNK1-4; 6 61> IncRNA £ 4L ) ek #f iR
P, Bl Inc-RPS24-7 . Inc-USP12-7 .Inc-PRKAA1-1 \Inc-
AL078585.1-14 . Inc-C20rf43-5 Fl Inc-RCOR3-1, iX
PO RIR 5K 1) IneRNA H Ji I AA HIRe o8 19 3¢
R, H I REA Tt — D00 A SO IR I T —E 1y
JEfit . 7E EOLPAIROLP L 10131k ARk
T 2 ) mRNA T A7 4> mRNA 7E BG4 iy
FikFR s FiE , B PCDHB6 .RAD51AP1 .FAM72A
FIUSPS; A 81> mRNA 7E W2 Hh Y ik 3 s N,
B RPL11,ATP5PO . RPS12 . RPS17 ,RPL8 . RPL37A
NME2 FfIRPS25, 5% 7R ,RADSIAPI [k 114
REAS I FIRIE 1) 2 e S5 6%, AR /)N 240 B it s 1 D9
HLJ 07 USP8 FE R A s 1) i Jie b R 4 B0 PE ™

H SCHRHGE ,NME2 RERSAM ] B S 40 s 5E 2R F
2R VAR RS s RPL 1 7R LRl iaE & A4 K S
EREEVER, A RPL11 AT LAZE S I MDM2 12 £ 14
B2, T pS3 A o4 , T 78 4 g i kil R 7
AWFSE 7% , 76 EOLP 21 1 ROLP 41 RADS1AP1 .
USPS A2k [, 40 RADS1AP1  USP8 J& K 7E
OLP & JEh i HA RSV E R AR T BES T OLP & JR 1k,
“} OSCC; 7E EOLP £ F1 ROLP £H ' NME2 1 RPL11
Y224 9, FHE I NME2 A1 RPL11 (9 F P4 4E 7] fig
SEMIE ) KA TR OLP & &R 0SCC,

OLP %) A& B A A i AR 56 42 T f# , Giannetti
LGB L OLP i EE MR A : TH A T 0
B BE R, HLA-DR2 3= 5 19 st 1% PR 28 MU G (59
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K12 WO RFEE#(ROLP)H 2% BRIk K AR D RNA S0 & 4 1) KECG (5 518 %

KEGG 4% i AR SN B Pl
hsa03010 Ribosome 61 3.81E-40
hsa05171 Coronavirus disease-COVID-19 68 6.66E-36
hsa00190 Oxidative phosphorylation 18 7.48E-05
hsa05020 Prion disease 25 0.001 561
hsa04714 Thermogenesis 21 0.004 149
hsa05012 Parkinson disease 22 0.009 678
hsa05415 Diabetic cardiomyopathy 17 0.019 226
hsa04614 Renin-angiotensin system 4 0.023 061
hsa05010 Alzheimer disease 27 0.031 991
hsa04932 Non-alcoholic fatty liver disease 13 0.037 294
hsa05016 Huntington disease 22 0.040 501
hsa05202 Transcriptional misregulation in cancer 15 0.047 188
hsa04392 Hippo signaling pathway-multiple species 4 0.049 35

PN B2 AH G, OLP Hh 1 AR WU R 8 22 57 LA
L ANGE AR IE T 40 A i E R AN o 2 I
FERW], SPE LN, Fi Bl e T 4 A = A 4 g S
JeFEOLP Ko fie EERIHLA ', B B e SO A
L ARG e S BN 5 OLP ARG LI = o AHIT

YN} 22 57 2238 mRNA HEAT GO ThRE & 440 ¥ , 45 %
IR, IEEOLP A rh, A= Wi 72 4645 408 5%, 4l

EHE93 LK, T IIREA 95 %45 7E ROLP4HH , A= 4))
IR E A 305 2%, AL AL o & 4R 80 2%, 4 T Uik
H 6045, [RIBT X 22 55 335 A0 IncRNA #EIE A kA7

THRHAR GO e E 011, 45 R W, 7F EOLP
Arp, AV SR E A 668 4%, 4l il 4 4 & 5 165
2,0 FIIREA 114 45 ROLP H AW %ﬁms

2%, AL o & 4 126 2%, i T UIREA 156 4%, X4k

DIREV B 2 G g3 B H R RN S R 4 S Al izu-
FHIE R A B g2 BN | AT PR KA 3 B e TR AR TR
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AR A A SN 22 7 R K mRNA #17 KEGG
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KEGG {5538 [ o [A] By % 22 57 3R 38 19 IncRN A 1 2
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WF5E 2718 OLP f8 5 W IR AN A 1A IncRNA Rl mRNA 3%
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