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[Abstract] PURPOSE: To detect the gene expression of miRNAs in patients with periodontitis and to explore their
biological functions and involved signaling pathways. METHODS: Bioinformatics analysis of gene chip data from 158
periodontitis patients and 40 healthy controls of the microarray database GSE54710 were performed. The expression
changes of miRNAs were analyzed. The involved biological function and signal path was predicted. SPSS 19.0 software
package was used for statistical analysis. RESULTS: Five miRNAs (hsa-miR—-451, hsa—miR-223, hsa-miR-486-5p,
hsa—miR-3917, hsa—miR-671-5p) were significantly up-regulated, and 4 miRNAs (hsa-miR-203, hsa-miR-210, hsa—
miR -1246, hsa-miR-1260) were significantly down-regulated. Among them, there were 584 target genes of hsa—miR -
1260 and 139 target genes of hsa—miR—451. KEGG pathway enrichment analysis showed that hsa—miR-1260 target gene
was significantly enriched into 12 signaling pathways such as TGF-beta, and hsa—miR-451 target gene was significantly
enriched into 17 signaling pathways. CONCLUSIONS: miRNAs expression profiles were obtained in periodontitis tissues,
periodontitis—induced hsa—miR—1260 and hsa-miR-451 may play a key role in the pathophysiology of periodontitis.
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Figure 1 miRNAs expression profiles of periodontitis. Significant
differences in expression of miRNAs between periodontitis and
normal tissues
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Table 1 Down-regulated miRNAs in the gingiva of patients with
periodontitis

miRNA TALAEEL
hsa-miR-1260 0.487900977
hsa—miR-210 0.465466778
hsa-miR-203 0.457839506
hsa-miR-1246 0.364858236

x2 FRAKBEFWRP LIHH miRNAs
Table 2 Up -regulated miRNAs in the gingiva of patients with
periodontitis

miRNA AR AT EL
hsa—miR-451 2.562079398
hsa—miR-486-5p 2.429629032
hsa-miR-223 2252317157
hsa-miR-3917 2.161830535

hsa—miR-671-5p 2.157661261
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Table 3 hsa—-miR-1260 target gene GO term enrichment

GO %' GO 432 PfH

G0:0030336 negative regulation of cell migration 0.000292
positive regulation of activin

G0:0032927 0.002044
receptor signaling pathway

G0:0050896 response to stimulus 0.002384

G0:0001833 inner cell mass cell proliferation 0.002783

G0:0051568 histone H3-K4 methylation 0.009727
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Table 4 hsa—miR-451 target gene GO term enrichment

GO 4ty GO 3% PfE

negative regulation of translational initiation

G0:0032057 0.001029
in response to stress

G0:0042693 muscle cell fate commitment 0.001366

G0:0046903 secretion 0.002174

GO0:0019752 carboxylic acid metabolic process 0.002174
negative regulation of DNA damage response,

G0:0043518 0.004957

signal transduction by p53 class mediator
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Figure 2 KEGG pathway enrichment analysis of hsa—miR-1260
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Figure 3 KEGG pathway enrichment analysis of hsa—-miR—-451
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Table 5 17 target gene pathways for hsa—miRNA-451

L3 WA PR Py
KEGG  Adipocytokine signaling pathway 0.01
KEGG  AMPK signaling pathway 0.01
KEGG  GABAergic synapse 0.01
KEGG  Circadian entrainment 0.02
KEGG  Lysosome 0.02
KEGG  Phosphatidylinositol signaling system 0.03
KEGG  Insulin secretion 0.03
KEGG  Cholinergic synapse 0.03
KEGG  Aldosterone—regulated sodium reabsorption 0.03
KEGG  Lysine degradation 0.03
KEGG  Salivary secretion 0.03
KEGG  Mucin type O—Glycan biosynthesis 0.04
KEGG  Morphine addiction 0.04
KEGG  Long-term potentiation 0.04
KEGG  TGF-beta signaling pathway 0.04
KEGG  Pancreatic secretion 0.05
KEGG  Calcium signaling pathway 0.05
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Table 6 12 target gene pathways corresponding to hsa—miRNA -
1260

JE A4 R P{H
KEGG Insulin secretion 0.01
KEGG GnRH signaling pathway 0.01
KEGG Fructose and mannose metabolism 0.01
KEGG Fatty acid degradation 0.02
KEGG Valine, leucine and isoleucine degradation 0.03
KEGG AMPK signaling pathway 0.03
KEGG Fatty acid metabolism 0.03
KEGG Ovarian steroidogenesis 0.03
KEGG Vitamin B6 metabolism 0.04
KEGG mTOR signaling pathway 0.04
KEGG Adrenergic signaling in cardiomyocytes 0.04
KEGG MAPK signaling pathway 0.04

miRNA JAFERVEEIE | HFMAFSE miRNA B4
itig, X RE e IR R AR TR 2 W 51697
HATFEEME, AU, TR EE T RS
hsa-miR-451 . %14 %18  hsa —-miR-1260 .3
P4 hsa—miR—1260 B3 [ i 3% & % ] TGF-beta 55
12 245 5%  hsa-miR—-451 ¥EIEH B 2 545 17
VS ERERT

K hsa—miR-451 S5 9AEAHIC A HE G
SREM BE PRI B Y ARE TS B A 28 S RE 94
miR-451 7 N4 p38 MAPK & PR IL | FRACIE K
L ET- 24 240 B 1 5 5 RN 240 L PR 1 6 38 7K SF . miR-
451 APl NF-kB Ji6 2, F# MC PER 1
B AT R miR-451 122635 | T HsPT/IME
JoT A LIS 175 T B A A A B TR A SRR, A4
IL-6 IL-1B Fl TNF-ar, HHI, TERMEBIAAI Pk
RN miR-451 33k, W T CFA YA RIS
PEPIR AP DE 185 miR—451 Al HE A TLR4, 91
Tl /IS LA G N A RAE, RIS I RAE P
miR-1260b KL, AL AS49 4T Az
2270 miR-1260b 1 %3k | WE#E 5 Hee A ¢
f) HepG2 F1 SMMC=7721 A0 ERE AR 22

HAFEEW, L,

PR STRRAI T 5 ARS8 SR VEORMIE B
GEi AT AR AT GO VORHISE Sei 1AM, VERREL FLIE G
FEVORMICE | S R T 6 B,

[ % 30

[1]  Dai R, Ahmed SA. MicroRNA, a new paradigm for understanding

(2]

(3]

(4]

(3]

(6]

(71

(8]

9]

[10]

[12]

[13]

[14]

[16]

[17]

immunoregu lation, inflammation, and autoimmune diseases [J].
Transl Res, 2011, 157(4): 163-179.

Fabian MR, Sonenberg N, Filipowicz W. Regulation of mRNA
translation and stability by microRNAs [J]. Annu Rev Biochem,
2010, 79(1): 351-379.

Braun T, Gautel M. Transcriptional mechanisms regulating
skeletal muscle differentiation, growth and homeostasis [J]. Nat
Rev Mol Cell Biol, 2011, 12(6): 349-361.

Lima RT, Busacca S, Almeida GM, et al. MicroRNA regulation of
core apoptosis pathways in cancer [J]. Eur J Cancer, 2011, 47(2):
163-174.

Pritchard CC, Cheng HH, Tewari M. MicroRNA profiling:
approaches and considerations [J]. Nat Rev Genet, 2012, 13(5):
358-369.

Stoecklin—Wasmer C, Guarnieri P, Celenti R, et al. MicroRNAs
and their target genes in gingival tissues [J]. J Dent Res, 2012,
91(10): 934-940.

Meng X, Volkmar M, Karin ML, et al. Diagnostic and prognostic
relevance of circulating exosomal miR -373, miR -200a, miR -
200b and miR-200c in patients with epithelial ovarian cancer [J].
Oncotarget, 2016, 7(13): 16923-16935.

Wei S, Li Q, Li Z, et al. miR—424-5p promotes proliferation of
gastric cancer by targeting Smad3 through TGF - signaling
pathway [J]. Oncotarget, 2016, 7(46): 75185-75196.

Xiang Y, Guo J, Peng YF, et al. Association of miR-21, miR-
126 and miR —-605 gene polymorphisms with ischemic stroke
risk [J]. Oncotarget, 2017, 8(56): 95755-95763.

He W, Huang L, Li M, et al. MiR—148b, MiR-152/ALCAM axis
regulates the proliferation and invasion of pituitary adenomas
cells [J]. Cell Physiol Biochem, 2017, 44(2): 792-803.

Wang W, Gao J, Wang F. MiR-663a/MiR—423-5p are involved
in the pathogenesis of lupus nephritis via modulating the
activation of NF—kB by targeting TNIP2 [J]. Am J Transl Res,
2017, 9(8): 3796-3803.

Anton L, Devine A, Sierra LJ, et al. miR -143 and miR -145
disrupt the cervical epithelial barrier through dysregulation of
cell adhesion, apoptosis and proliferation [J]. Sei Rep, 2017, 7(1):
3020.

Meng X, Joosse SA, Miiller V, et al. Diagnostic and prognostic
potential of serum miR-7, miR—16, miR-25, miR-93, miR-182,
miR -376a and miR -429 in ovarian cancer patients [J]. Br J
Cancer, 2015, 113(9): 1358-1366.

Wang ZC, Lu H, Zhou Q, et al. MiR -451 inhibits synovial
fibroblasts proliferation and inflammatory cytokines secretion in
rheumatoid arthritis  through mediating p38MAPK
pathway [J]. Int J Clin Exp Pathol, 2015, 8(11): 14562-14567.
Sun Y, Peng R, Peng H, et al. miR -451 suppresses the NF—
kappaB—mediated proinflammatory molecules expression through
inhibiting LMP7 in diabetic nephropathy[J]. Mol Cell Endocrinol,
2016, 433: 75-86.

Sun X, Zhang H. miR-451 elevation relieves inflammatory pain

signaling

activation —evoked inflammatory

[J]. Cell Tissue Res, 2018, 374(3):

by suppressing microglial
response via largeling TLR4
487-495.

Xu L, Xu X, Huang H, et al. MiR-1260b promotes the migration
and invasion in non-small cell lung cancer via targeting PTPRK [J].

Pathol Res Pract, 2018, 214(5): 776-783.



