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[Abstract] Objective To explore the role of miR-429 in synovial mesenchymal stem cell-derived exosomes (SMSC-Exos) in
repairing cartilage damage in temporomandibular joint osteoarthritis (TMJ OA) by extracting SMSC-Exos from human synovial
tissue and screening differentially expressed microRNA (miRNA) through transcriptome sequencing. Methods Human synovial
tissues were obtained from 6 patients who underwent surgery at the First Medical Center of the Chinese PLA General Hospital from
June to December 2023, including 3 patients with osteoarthritis (OA group) and 3 control patients (control group), all of whom were
male. SMSC-Exos were extracted from the synovial tissues for miRNA sequencing and differential expression analysis. Further, Gene
Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analyses were performed on the target genes of
differentially expressed miRNA to identify key functional miRNA and construct miRNA-target gene regulatory networks and protein-
protein interaction (PPI) networks of target genes. An in vitro model of rabbit condylar cartilage cell inflammatory microenvironment
induced by interleukin-1 (IL-1B) was established, with the control group cultured in DMEM/F12 basic medium and the
inflammation-induced group cultured in DMEM/F12 basic medium containing 10 ng/ml IL-1f. RT-qPCR was used to detect the
effects of overexpressed target miRNA on the mRNA expression levels of cartilage phenotype factors such as type Il collagen al chain
(Col2al), aggrecan (Acan), as well as inflammatory factors including a disintegrin and metalloproteinase with thrombospondin
motifs S (AdamtsS) and cyclooxygenase-2 (Cox-2). Results (1) SMSC-Exos were successfully isolated, cultured, and identified.
(2) miRNA sequencing of SMSC-Exos from OA and control groups revealed 16 differentially expressed miRNAs (|log,FC|>2, P<0.05).
Compared with control group, 7 miRNAs were up-regulated and 9 were down-regulated in OA group. GO and KEGG analysis
indicated that the target genes of miR-429 were mainly involved in development process, anatomical structure development, system
development, cell development and differentiation, and were enriched in inflammation-related pathways such as mitogen-activated
protein kinase (MAPK) and phosphatidylinositol 3-kinase-protein kinase B (PI3K-Akt). (3) Functional validation of miR-429 in the
rabbit condylar cartilage cell inflammatory model showed that overexpression of miR-429 increased the mRNA expression levels of
Col2al and Acan (P<0.05) and decreased the mRNA expression levels of AdamtsS and Cox-2 (P<0.05) in the inflammation-induced
group. Conclusions miRNA sequencing of SMSC-Exos isolated and identified from human synovial tissues reveals a specific miRNA
expression profile in OA patients, with miR-429 significantly down-regulated. Functional validation demonstrates that overexpression of
miR-429 has reparative and anti-inflammatory effects on condylar cartilage cells in an inflammatory microenvironment.
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&1 RT-qPCRE|YF7
Tab.1 Primer sequences of RT-qPCR

P 5lYIF51(5'-3")
1E X : CGACCCGACTAATACTGTCTGG

hsa-miR-429 N
X : TATGCTTGTTCTCGTCTCTGTGTC
Us 1F X : CAGCACATATACTAAAATTGGAACG
JZ X : ACGAATTTGCGTGTCATCC
IEX: CTGTGCGACGACATAATCTGTG
Col2al 8
JZ X: CTCCTTTCTGCCCCTTTGGTC
n 1EX: ATGACGTGTACTGCTTCGCA
Ci N
o JZ X : AGGTGAACTTCTCTGGCGAC
1FX: GGTTCCCAAATATGCAGGCG
AdamtsS N
2 X: TCACCTTTGGCGAGAAGACC
o 1EX: CGTTTGGTGGAGAAGTCGGT
o JZ X : CAGCAGGACTGTGGGATTGA
1FEX: TGGTGAAGGTCGGAGTGAAC
Gapdh

JZ X : GCCGTGGGTGGAATCATACT
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WE A -2
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B AR
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B 2
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= = P Comp-FIIC-A*
£ 5001 E 2004 p
200 200 L 99.34 |
1004 100
0 T T 0 T T 0 v T 0 T T 0 T T
-10° 0 10° 10 10° -10° 0 10° 10* 10° -10° 0 10° 10 10° -10° 0 10° 10* 10° -10° 0 10° 10 10°
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cDmg, K CompFIIC-A* K CompFIC A 7 Com%, gcw Com;:]rl;;IC—A‘
100+ 027 100 1004 - 100 :
159 100 —
04 0 0l - 0-L e vt
-10° 0 10° 10* 10° -10° 0 10° 10* 10° -10° 0 10° 10°  10° -10° 0 10° 10* 10° -10* 0 10° 10* 10°
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N RLRAE G @ ML O RS . PTAIEE S @) s Ot 74T SMSCs K bR
BEl1 SMSCsEAMEE KAE
Fig.1 Morphological observation and identification of SMSCs

Comp-FIIC-A

Comp-FITC-A

Comp-FIIC-A

Comp-FIIC-A

885



886

R R A 20254F7H28H 508 7

WUk IR ER AT S R WoR o0 B AR B W ORL AR VR
A30~200 nm, JEANHESBRIZAIHER (K 2A. B).

CD81. CD9 #ikPH:, Calnexin 235 FA 1 (& 2C),
PR B B ARk A NIA

Western blotting £l i 7% #M A A& HIFR 54 TSG101 2.3 255335 miRNAs (VRS0 Hr 3l x5 6 FR4H
6.0E+6
SSE+6 l]\\
S.0E+6 I
4.5E+6

3 40E+6 fr \
3.5E+6 ' \

Calnexih 90kD

3.0E+6
4 2.5E+6- \
£ 2.0E+6

1.5SE+6 /{ \\
1.0E+6 [ \ CD9 22 kD
_/ T

0.5E+S &
0.0E+0 . &
1 10 100 1000 10000 S %Q
® Fi (o) s ©
SMSCs. ¥ JIRI FE BT T4/ s SMSC-Exos. {1 [l 1] 7 5 T~ M ML A IR AN IAMA s AL S5 L WIS T SMSC-Exos JEAS 5 B GAAKLEE BRER S3- By
X SMSC-Exos Fif2 437 ; C. Western blotting £ 1lll SMSC-Exos #iE 1 2 Hi#7 54 Calnexin, TSG101, CD81. CD9f#ik
B2  SMSC-Exos JEAWIEE J2 4E
Fig.2 Morphological observation and identification of SMSC-Exos
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53 9l A hsa-miR-3679-5p. hsa-miR-200b-5p . hsa-miR-
4492, miR-4488, miR-4497, miR-7704, miR-4508; 91>
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Fig.3 Heatmap of differentially expressed miRNAs in SMSC-

Exos between OA and Control groups
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Fig.4 Morphological observation and identification of rabbit condylar chondrocytes
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N RT-qPCR KGN 25 5 B, #% Y miR-429
mimics Ji7, XF FEZH B AIE 1755 2H AN MU 1Y miR-429 KA
KV £ 7t w2 3000 £ (P<0.001), 2 W% e i 2y
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