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MicroRNA-613 alleviates IL-13-induced injury in
chondrogenic CHON-001 cells by targeting fibronectin 1
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Abstract: Background: Osteoarthritis (OA) is an aging-related chronic degenerative joint disease. A number of miR-
NAs have been found to be involved in the development of OA, but the role of miR-613 in OA remains unclear. Thus,
this study aimed to investigate the role of miR-613 during the progression of OA. Methods: CHON-001 cells were
transfected with miR-613 agonist for 48 h, and then exposed to 10 ng/mL IL-13 for 24 h. Cell viability, cell prolif-
eration and cell apoptosis in CHON-001 cells were assessed by CCK-8, immunofluorescence, and flow cytometry
assays, respectively. In addition, the dual luciferase reporter system assay was used to determine the interaction
of miR-613 and fibronectin 1 in CHON-0O1 cells. Results: The level of miR-613 was significantly decreased in IL-1[3-
treated CHON-OO1 cells. Overexpression of miR-613 markedly inhibited IL-1B-induced apoptosis in CHON-001 cells.
In addition, upregulation of miR-613 obviously alleviated IL-1B-induced inflammatory response and cartilage matrix
degradation in CHON-001 cells. Meanwhile, fibronectin 1 was identified as a direct binding target of miR-613 in
CHON-001 cells. Overexpression of miR-613 alleviated IL-1B-induced injury in CHON-OO1 cells via downregulating
the expression of fibronectin 1. Furthermore, overexpression of miR-613 alleviated cartilage degradation, and re-
duced OARSI scores and subchondral bone thickness in a mouse model of OA. Conclusion: Our data indicated that
overexpression of miR-613 could inhibit IL-1B-induced injury in CHON-0O1 cells via decreasing the level fibronectin
1 in vitro, and alleviate the symptoms of OA in vivo. Therefore, miR-613 might be a potential therapeutic option for
the treatment of OA.
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Introduction matrix degradation [9]. However, the pathogen-
esis of OA has not been fully elucidated. Thus, it

Osteoarthritis (OA) is the most common form of is necessary to explore new biomarkers for the

degenerative joint disease, which accompani-
ed by cartilage degeneration [1]. Gender, age,
obesity, joint injury and genetic factors are
most common risk factors for OA [2, 3]. OA can
lead to chronic pain, swelling, stiffness and dis-
ability, which affects the quality of life in pa-
tients with OA [4, 5]. Previous reports indicat-
ed that degradation of cartilage, chondrocytes
senescence and degradation of the extracellu-
lar matrix (ECM) are main features of OA [6, 7].
Interleukin-1pB (IL-1B) is a kind of proinflamma-
tory cytokines, which could lead to the loss of
cartilage [8]. In addition, chondrocytes under
inflammatory conditions lead to the production
of matrix metalloproteinases (MMPs) and a
disintegrin and metalloproteinase with throm-
bospondin motifs (ADAMTS), and then result in

diagnosis and treatment of OA.

MicroRNAs (miRNAs) are a class of noncoding
RNAs, which are 21-25 nucleotides in size [10].
Previous study indicated that miRNAs could
regulate gene expression at the transcriptional
and post-transcriptional levels by direct bind-
ing to 3’ untranslated regions (3'UTRs) of tar-
get mRNAs [11]. In addition, miRNAs play vital
roles in several cellular processes, including
survival, proliferation, differentiation, apoptosis
and metabolism [12]. Moreover, miRNAs have
emerged as promising mediators in skeletal
pathophysiology [13]. Zhu et al indicated that
overexpression of miR-21-5p could promote
hyaline cartilage production [14]. Zhong et al
indicated that miR-335-5p could inhibit the
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inflammatory response in human OA chondro-
cytes [15].

Liang et al found that miR-613 could inhibit the
proliferation of rheumatoid arthritis synovial
fibroblasts [16]. However, the biological role of
miR-613 in OA remains unclear. In this study,
an in vitro OA-like chondrocyte model was
established using IL-1B-stimulated human
CHON-001 cells, and a surgical model of
murine OA in mice was established to mimic
human OA in vivo. Herein, we identified that
overexpression of miR-613 may alleviate the
progression of human OA in vitro and in vivo,
which may inform novel therapeutic strategies
for OA.

Materials and methods
Cell culture and treatment

Human chondrocyte cell line CHON-O01 was
purchased from American Type Culture
Collection (ATCC, Rockville, MD, USA). Cells
were maintained in DMEM (Thermo Fisher
Scientific, Waltham, MA, USA) supplemented
with 10% fetal bovine serum (FBS, Thermo
Fisher Scientific) and 100 U/mL penicillin un-
der 5% CO, atmosphere with 95% humidity at
37°C. CHON-001 cells were cultured with 10
ng/mL IL-1B (Sigma-Aldrich, St. Louis, USA) for
24 h, in order to mimic an in vitro model of OA.

Reverse transcription-quantitative polymerase
chain reaction (RT-qPCR)

Total RNA samples from cultured CHON-OO1
cells were extracted using the TRIzol reagent
(Thermo Fisher Scientific) according to the
manufacturer’s instructions. For reverse tran-
scription of miRNA, the TagMan microRNA
reverse transcription Kit (Applied Biosystems,
Foster City, CA, USA) was used to synthesize
cDNA. For reverse transcription of mMRNA, RNAs
were reversely transcribed into cDNAs using
a PrimeScript RT reagent kit (Takara Bio Inc.
Shiga, Japan). After that, gPCR amplification
was performed using the SYBR Premix Ex Taq |l
kit (Takara) on a Real-Time quantitative ther-
mal block (Bioneer, Daejeon, South Korea). U6
and actin were used as the internal control for
normalizing miR-613 and fibronectin 1 expres-
sions respectively. Data were analyzed using
the 222°T method. MiR-613, forward: 5-GACC-
TCAGCCTCAACTGAATTG-3’; reverse: 5-CTCAA-
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CTGGTGTCGTGGAGTC-3'. U6, forward: 5-CTC-
GCTTCGGCAGCACAT-3’; reverse: 5-AACGCTTC-
ACGAATTTGCGT-3'. Fibronectin 1, forward: 5’-
GTGGCAGAAGGAATATCTCGG-3’; reverse: 5-TC-
TAAAGGCATGAAGCACTCAA-3'. Actin, forward:
5-GTCCACCGCAAATGCTTCTA-3’; reverse: 5-TG-
CTGTCACCTTCACCGTTC-3..

Cell transfection

MiR-613 agonist (50 nM; 5-AGGAAUGUUCC-
UUCUUUGCC-3’), miR-613 antagonist (50 nM,;
5-GAAUUACAAGGAAGAAACGG-3’) and nega-
tive control (NC) were purchased from Ribo-
Bio (Guangzhou, China). CHON-0O01 cells were
transfected with miR-613 agonist, miR-613
antagonist and NC using Lipofectamine 2000
reagent (Thermo Fisher Scientific). The culture
medium was changed at 6 h after transfection,
and then cells were cultured for another 48 h in
DMEM contained 10% FBS.

Cell Counting Kit-8 (CCK-8) assay

Cell viability was determined using the Cell
Counting Kit-8 (CCK-8, Dojindo, Gaithersburg,
USA). CHON-001 cells (5000 cells per well)
were seeded onto a 96-well plate and incubat-
ed overnight at 37°C. After that, cells were
transfected with miR-613 agonist or miR-613
antagonist for 48 h, and then exposed to 10
ng/mL IL-1B3 for 24 h. Later on, 10 uL CCK-8
reagent was added into each well, and the cul-
tures were incubated for another 2 h at 37°C.
Subsequently, a Microplate Reader (Bio-Rad,
Hercules, USA) was applied to measure the
absorbance of each well at 450 nM.

Ki67 immunofluorescence assay

The CHON-001 cells (5 x 10* cells per well)
were seeded onto a 6-well plate and incubat-
ed overnight at 37°C. Later on, cells were
transfected with miR-613 agonist for 48 h, and
then exposed to 10 ng/mL IL-1 for 24 h. After
that, cells were fixed in 4% paraformaldehyde,
and then washed twice with PBS at room tem-
perature. Next, cells were incubated with pri-
mary antibody against Ki67 (1:200, Abcam
Cambridge, MA, USA) overnight at 4°C, and
then incubated with fluorescein-conjugated
goat anti-rabbit IgG antibody (1:200, Abcam) at
room temperature for 1 h. Cells were counter-
stained with DAPI for 5 min. Subsequently, cells
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were imaged using a fluorescence microscope
(DMi8, Leica, Buffalo Grove, IL, USA).

Flow cytometry

Cell apoptosis was determined using the An-
nexin V-FITC/PI apoptosis detection kit (Sig-
ma-Aldrich, St. Louis, USA). CHON-001 cells
were washed three times with PBS, and then
stained with 5 pL of propidium iodide (PI)
and 5 L of Annexin V-FITC at room tempera-
ture for 15 min in the presence of 50 ug/ml
RNase A (Sigma). Subsequently, a flow cyto-
meter (FACScan™, BD Biosciences, Franklin
Lakes, NJ, USA) was used to measure the per-
centage of apoptotic cells.

Western blot assay

Total proteins were quantified using BCA pro-
tein assay kit (Beyotime Institute of Biotech-
nology), and then separated by 10% SDS-PA-
GE. After that, proteins were transferred onto
a polyvinylidene difluoride (PVDF) membrane
(Thermo Fisher Scientific). Later on, the mem-
brane was blocked in 5% skimmed milk at
room temperature for 1 h. After washing three
times with TBST, the membrane was probed
with the primary antibodies against Bax (1:
1000, Abcam), Bcl-2 (1:1000, Abcam), Active
caspase 3 (1:1000, Abcam), TLR4 (1:1000,
Abcam), p-p65 (1:1000, Abcam), p65 (1:1000,
Abcam), COL2A1 (1:1000, Abcam), Aggrecan
(1:1000, Abcam), ADAMTS5 (1:1000, Abcam),
MMP13 (1:1000, Abcam), Runx2 (1:1000,
Abcam), Fibronectin 1 (1:1000, Abcam), E-cad-
herin (1:2000, Abcam), N-cadherin (1:1000,
Abcam), and B-actin (1:1000, Abcam) at 4°C
overnight. Subsequently, secondary antibodies
(Abcam) were incubated with the membranes
at 1:5000 dilution at room temperature for
1 h. The membrane was then visualized using
an electrochemiluminescence (Thermo Fisher
Scientific). B-actin was acted as the internal
control.

ELISA

CHON-001 cells were transfected with miR-
613 agonist for 48 h, and then exposed to 10
ng/mL IL-1B for 24 h. After that, samples of
the supernatant were collected from CHON-
001 cells. Then, ELISA kits (Nanjing Jiancheng
Bioengineering Institute, Nanjing, China) were
used to assess the production of IL-6, TNF-&
and IL-1B in CHON-001 cells.
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Dual-luciferase reporter assay

Fibronectin 1 segment was synthesized with
either wild-type (WT) or mutant (MT) seed
region and then cloned into the psiCHECK-2
vector. After that, WT-fibronectin 1 or MT-
fibronectin 1 plasmid was co-transfected with
miR-613 agonist and NC respectively using
lipofectamine 2000 in CHON-001 cells for 48
h. Subsequently, the dual luciferase reporter
assay system (Promega, Madison, USA) was
used to detect luciferase activity with renilla
luciferase activity as endogenous control.

Mouse OA model

4-6-weeks C57BL/6 mice were purchased from
the Hubei Provincial Center for Laboratory
Animal, and mice were randomized into 3
groups: control, OA, and OA + miR-613 agonist
group. The model of OA was established by
anterior cruciate ligament transection (ACLT) in
the right knees, as described previously [17,
18]. Mice in OA + miR-613 agonist group were
received an intraperitoneal injection of miR-
613 agonist once-daily after surgery for 8
weeks. After that, all mice were euthanized,
and the knee joint tissues were collected. The
animal experiments were approved by the
Animal Care Committee of the First Affiliated
Hospital of Zhengzhou University.

Immunohistochemistry (IHC)

Joint samples were fixed in 4% paraformalde-
hyde, and then embedded in wax blocks. Each
paraffin-embedded joint sample was cut into
5 um, and then stained with Safranin-O/Fast
Green (Sigma-Aldrich) to determine cartilage
destruction. A fluorescence microscope was
used to observed stained histological sec-
tions. Subchondral bone thickness was deter-
mined by an AxioVision software according to
Safranin-O-stained sections. In addition, the
synovitis scores and osteoarthritis research
society international (OARSI) system was as-
-sessed histologically using scoring system as
previously described [19].

Statistical analysis

All data were repeated in triplicate. Data are
presented as the mean + standard deviation
(S.D.). All statistical analyses were performed
using GraphPad Prism software (version 7.0,
La Jolla, CA, USA). The results of RT-qPCR,
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Figure 1. MiR-613 was downregulated in IL-1B-stimulated CHON-OO1 cells. A. CHON-OO1 cells were stimulated with
10 ng/mL IL-1B for O, 3, 6, 12 and 24 h. CCK-8 assay was applied to determine the cell viability. **P < 0.01 com-
pared with the control group. B. CHON-OO1 cells were transfected with miR-613 agonist or NC for 48 h. RT-qPCR
was used to measure the level of miR-613 in cells. ""P < 0.01 compared with the NC group. C. CHON-001 cells were
transfected with miR-613 agonist or NC for 48 h, and then exposed to 10 ng/mL IL-18 for 24 h. RT-gPCR was used
to measure the level of miR-613 in cells. **P < 0.01 compared with the control group; #P < 0.01 compared with the

IL-1B + NC group.

western blot assay and the CCK-8, immuno-
fluorescence, apoptosis and ELISA assays we-
re analyzed by one-way analysis of variance
(ANOVA) followed by Tukey’s tests. The results
were considered significant at *P < 0.05.

Results

MiR-613 was downregulated in IL-103-
stimulated CHON-001 cells

To investigate the role of miR-613 on IL-1B-
stimulated CHON-001 cells, RT-gPCR was
applied. As shown in Figure 1A, the level
of miR-613 was dramatically decreased in
CHON-001 cells after exposure to IL-1p for 24
h. In addition, miR-613 agonist markedly up-
regulated the level of miR-613 in CHON-O01
cells, compared with the NC group (Figure 1B).
Moreover, IL-1B-induced miR-613 downregula-
tion in CHON-001 cells were notably reversed
following transfection with miR-613 agonist
(Figure 1C). These data indicated that miR-613
was downregulated in IL-1B3-stimulated CHON-
001 cells.

Overexpression of miR-613 inhibited IL-1(3-
induced apoptosis in CHON-001 cells

To determine the role of miR-613 on prolifera-
tion of CHON-001 cells, CCK-8 and immunoflu-
orescence assays were applied. As indicated
in Figure 2A-C, IL-1 treatment obviously sup-
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pressed the proliferation of CHON-001 cells,
and that effect was markedly reversed by miR-
613 overexpression. In addition, flow cytometry
assay indicated that IL-1 significantly induced
apoptosis of CHON-0OO1 cells, and that effect
was largely reversed by miR-613 overexpres-
sion (Figure 2D and 2E). Moreover, IL-1 nota-
bly upregulated the expressions of Bax and
active caspase 3, and downregulated the
expression of Bcl-2 in CHON-001 cells; how-
ever, these IL-1B-induced changes in protein
expressions were reversed following transfec-
tion with miR-613 agonist (Figure 2F-l, Sup-
plementary Figure 1). These results indicated
that overexpression of miR-613 could inhibit
IL-1B-induced apoptosis in CHON-001 cells.

Overexpression of miR-613 suppressed IL-13-
induced inflammatory response in CHON-001
cells

To investigate whether miR-613 could regulate
IL-1B-induced inflammatory injury in CHON-
001 cells, western blot was used. As shown in
Figure 3A-C, IL-1B treatment notably increased
the expressions of TLR4 and p-p65 in CHON-
001 cells, and these IL-1B-induced changes
were reversed by miR-613 overexpression. In
addition, IL-1p significantly increased the levels
of TNF-a, IL-6, and IL-8 in the supernatants of
CHON-001 cells (Figure 3D-F). However, these
IL-1B-induced changes were reversed by miR-

Am J Transl Res 2020;12(9):5308-5319
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Figure 2. Overexpression of miR-613 inhibited IL-1B-induced apoptosis in CHON-O01 cells. CHON-001 cells were
transfected with miR-613 agonist for 48 h, and then exposed to 10 ng/mL IL-13 for 24 h. A. CCK-8 assay was applied
to determine the cell viability. B, C. Relative fluorescence expressions were quantified by Ki67 and DAPI staining.
D, E. Apoptotic cells were measured by flow cytometry. F-I. Expression levels of Bax, active caspase 3, and Bcl-2 in
CHON-001 cells were detected with western blot assay. Relative expression levels were quantified by normalization
to B-actin. **P < 0.01 compared with the control group; *#P < 0.01 compared with the IL-18 group.
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Figure 3. Overexpression of miR-613 suppressed IL-1B-induced inflammatory response in CHON-001 cells. CHON-
001 cells were transfected with miR-613 agonist for 48 h, and then exposed to 10 ng/mL IL-1 for 24 h. A-C. Expres-
sion levels of TLR4, p-p65 in CHON-001 cells were detected with western blot assay. Relative expression levels were
quantified by normalization to B-actin and p65 respectively. D-F. ELISA assay was applied to measure the production
of TNF-a, IL-6, and IL-8 in the supernatants of CHON-0O1 cells. *"P < 0.01 compared with the control group; P <
0.01 compared with the IL-1( group.

613 overexpression (Figure 3D-F). These re- ed the expressions of ADAMTS5, MMP13 and
sults illustrated that overexpression of miR- Runx2 in CHON-001 cells; however, these
613 could suppress IL-1B-induced inflammato- IL-1B-induced changes were reversed by miR-
ry response in CHON-001 cells. 613 overexpression. These data indicated that
overexpression of miR-613 could alleviate
Overexpression of miR-613 alleviated IL-13- IL-1B-induced cartilage matrix degradation in
induced cartilage matrix degradation in CHON- CHON-001 cells.
001 cells
Fibronectin 1 was a directly binding target of
To further investigate the role of miR-613 on miR-613
IL-1B-stimulated CHON-001 cells, ECM-related
proteins were detected by western blot. As Next, targetScan dataset (http://www.target-
shown in Figure 4A-E, IL-1[3 significantly down- scan.org/vert_71/) was used to predict the
regulated the level of aggrecan, and upregulat- potential binding targets of miR-613. The data
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indicated that fibronectin 1 might be a poten-
tial target of miR-613 (Figure 5A). In addition,
dual luciferase reporter assay validated that
miR-613 agonist suppressed the luciferase
activity of psiCHECK-2-fibronectin 1-WT in CH-
ON-001 cells, but it did not affect the lucif-
erase activity of psiCHECK-2-fibronectin 1-MT
(Figure 5B). Moreover, overexpression of miR-
613 notably suppressed the level of fibrone-
ctin 1 in CHON-001 cells (Figure 5C). More-
over, miR-613 antagonist markedly downregu-
lated the level of miR-613 in CHON-001 cells,
compared with the NC group (Figure 5D).
Meanwhile, CCK-8 assay indicated that IL-1
or miR-613 antagonist treatment significantly
inhibited the viability of CHON-001 cells (Fi-
gure 5E). As expected, the inhibitory effect of
IL-1B on the viability of CHON-OO1 cells were
further enhanced in the presence of miR-613
antagonist (Figure 5E). These results illustrat-
ed fibronectin 1 was a directly binding target
of miR-613.
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Overexpression of miR-613 alleviated IL-1[3-
induced injury in CHON-001 cells via down-
regulation of fibronectin 1

To explore the molecular mechanism by which
miR-613 affects the progress of OA, the ex-
pression of fibronectin 1 in IL-1B-stimulated
CHON-001 cells was evaluated. As indicated in
Figure 6A-D, IL-13 markedly upregulated the
expressions of fibronectin 1 and N-cadherin,
and significantly downregulated the expression
of E-cadherin in CHON-001 cells, but, these
IL-1B-induced changes were reversed by miR-
613 overexpression. These data indicated that
overexpression of miR-613 could alleviate
IL-1B-induced injury in CHON-001 cells via
downregulation of fibronectin 1.

Overexpression of miR-613 attenuated OA pro-
gression in a mouse model of OA

To investigate the role of miR-613 in progres-
sion of OA in vivo, a mouse model of OA was

Am J Transl Res 2020;12(9):5308-5319
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Figure 5. Fibronectin 1 was a directly binding target of miR-613. A. Sequence
alignment of miR-613 with the binding sites within the WT or MT regions of fi-
bronectin 1. B. Luciferase activity in CHON-0O1 cells following co-transfection
with fibronectin 1-WT/MT 3’-UTR plasmid and miR-613 agonist measured
using dual luciferase reporter assay. “"P < 0.01 compared with the vector-
control group. C. RT-qPCR analysis of fibronectin 1 level in CHON-OO1 cells
transfected with miR-613 agonist. "*P < 0.01 compared with the NC group. D.
RT-qPCR analysis of miR-613 level in CHON-0O1 cells transfected with miR-
613 antagonist. “*P < 0.01 compared with the NC group. E. CHON-001 cells
were transfected with miR-613 agonist for 48 h, and then exposed to 10 ng/
mL IL-1 for 24 h. CCK-8 assay was applied to determine the cell viability. ""P
< 0.01 compared with the control group; #P < 0.01 compared with the IL-13
group.

(Figure 7D). These data illus-
trated that overexpression of
miR-613 could attenuate OA
progression in a mouse mo-
del of OA.

Discussion

OA is a kind of joint diseases,
which could lead to joint dys-
function [20]. Evidence has
been shown that a high rate
of apoptosis in chondrocytes
could contribute to matrix
degradation [21]. In addition,
inflammation also plays an
important role in the deve-
lopment of OA, which lead to
joint swelling and joint tissue
degradation [22]. Chen et al
found that IL-13 could induce
apoptosis and inflammatory
response in chondrocytes,
which was consistent with
our results [23]. Therefore,
inhibition of chondrocyte ap-
optosis and inflammatory re-
sponse might be the treat-
ment options for OA [24].

It has been shown that sev-
eral miRNAs exert anti-apop-
totic and anti-inflammatory
effects on OA [25, 26]. How-
ever, the biological role of
miR-613 in OA remains un-
clear. In recent years, miR-
613 has attracted consider-
able interest in last several
years due to its ability to re-
gulate cell growth functions

established. As shown in Figure 7A, the surface
of the cartilage was undamaged and complete
in the control group, whereas massive proteo-
glycan loss and worsening, and reduction in
articular cartilage thickness were observed in
the OA group. In contrast, miR-613 agonist
obviously reduced the cartilage degradation
and erosion (Figure 7A). Additionally, overex-
pression of miR-613 significantly reduced sub-
chondral bone thickness and synovitis scores,
compared to OA group (Figure 7B and 7C).
Moreover, overexpression of miR-613 markedly
reduced OARSI scores, compared to OA group
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in different tissues of the human [27, 28]. In
this study, we found that upregulation of miR-
613 could alleviate IL-1B-induced apoptosis in
CHON-001 cells, as shown by the decreased
expressions of Bax and active caspase 3. Me-
anwhile, upregulation of miR-613 could inhibit
IL-1B-induced inflammatory response in CHON-
001 cells, as evidenced by the decreased sig-
nals of TLR4, p-p65, TNF-«, IL-6, and IL-8. Pa-
pathanasiou et al indicated that miR-140-5p
and miR-146a exhibited an anti-inflammatory
effect in OA chondrocytes via suppressing the
TLR4/NF-kB signaling [29]. These data indicat-
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Figure 6. Overexpression of miR-613 alleviated IL-1B-induced injury in CHON-
001 cells via downregulation of fibronectin 1. CHON-OO1 cells were trans-

chondrocytes [32]. IL-1B has

Fibronectin 1

*%

been indicated to induce
MMP-13, ADAMTS5 and Run-
X2 in chondrocytes [33-35].
Our data indicated that IL-
1B significantly reduced the
expression of aggrecan and
increased the expressions of
ADAMTS5, MMP13 and Run-

R & &

N A x2 in CHON-001 cells, which
_g_b""’ \Q_.%@ were consistent with previ-
€ & ous study. However, these
IL-1B-induced changes were
markedly reversed by miR-
N-cadherin 613 overexpression. Our data
found that overexpression of
miR-613 alleviated IL-1B-in-
4 duced upregulation of Runx2,
and further decreased IL-13-
induced production of MMP-
13 and ADAMTS5, and then
reversed IL-1B-induced down-

R e & ; ;
e Qoo* s regulation of aggrecan in CH-
5;(5"’ b\"' ON-001 cells. These results
& & illustrated that overexpres-

sion of miR-613 could play a
chondro-protective effect by
promoting chondrocyte ECM
synthesis.

fected with miR-613 agonist for 48 h, and then exposed to 10 ng/mL IL-13

for 24 h. A-D. Expression levels of fibronectin 1, E-cadherin and N-cadherin in
CHON-001 cells were detected with western blot assay. Relative expression
levels were quantified by normalization to B-actin. ”"P < 0.01 compared with
the control group; #P < 0.01 compared with the IL-13 group.

ed that overexpression of miR-613 could allevi-
ate IL-1B-induced apoptosis and inflammatory
response on CHON-0O1 cells. In addition, our
data indicated that overexpression of miR-613
could attenuate OA progression in a mouse
model of OA. These results suggested that
overexpression of miR-613 could attenuate the
progression of OA in vitro and in vivo, indi-
cating that miR-613 may be employed as a
therapeutic biomarker for OA.

Previous study indicated that type Il collagen
and aggrecan are the two main components of
the ECM of cartilage [30]. In addition, MMPs
and ADAMTS family play key roles in OA via
degrading cartilage and ECM [31]. Moreover,
the expression of Runx2 is increased in chon-
drocytes during OA, and Runx2 could induce
the production of ADAMTS5 and MMP13 in

5316

It is believed that miRNAs
exert their function primarily
via suppression of target ge-
nes [36]. To explore the un-
derlying mechanism of miR-
613 in the progression of OA, bioinformatics
analysis and luciferase reporter assay were
used to identify potential binding targets of
miR-613. The data indicated that fibronectin 1
was identified as a binding target of miR-613.
Fibronectin 1 is a class of cleave ECM compo-
nents [37]. In addition, the expression of N-
cadherin was upregulated and the expression
of E-cadherin was downregulated in patients
with OA [38, 39]. Our data indicated that IL-
1B significantly upregulated the levels of fib-
ronectin 1 and N-cadherin, and downregula-
ted the expression of E-cadherin in CHON-001
cells, but, these changes were markedly rever-
sed by miR-613 overexpression. Collectively,
these results suggested that overexpression
of miR-613 could alleviate IL-1B-induced injury
in CHON-001 cells via downregulation of fibro-
nectin 1.
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Figure 7. Overexpression of miR-613 attenuated OA progression in a mouse model of OA. (A) Histological analysis of
OA was measured by Safranin O staining. (B) Subchondral bone thickness, (C) synovitis scores and (D) OARSI scores
were used to measure the progression of OA. “*P < 0.01 compared with the control group; #P < 0.01 compared with

OA group.

Conclusion

Taken together, this study demonstrated that
overexpression of miR-613 could inhibit apop-
tosis, inflammatory response and cartilage
matrix degradation in IL-1B-stimulated CHON-
001 cells via targeting fibronectin 1. In addi-
tion, overexpression of miR-613 could alleviate
cartilage degradation as well as synovitis in a
mouse model of OA. These data indicate that
miR-613 might be regarded as a promising
therapeutic target for the treatment of OA.
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Supplementary Figure 1. The raw blots in western blotting experiment.



