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MicroRNA-483-5p Modulates the Expression of Cartilage-Related
Genes in Human Chondrocytes through Down-Regulating TGF-£1
Expression
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Transforming growth factor-81 (TGF-B1) has been reported to improve chondrocytes phenotype and
function. The expression levels of microRNA-483-5p (miR-483-5p), a potential regulator of TGF-B signaling
pathway, were elevated in chondrocytes of patients with osteoarthritis. In this study, we aimed to explore
the role of miR-483-5p for the expression of cartilage-related genes in chondrocytes. Human chondrocytes
were harvested from femoral condyle and tibial plateau of different donors (n = 10) following amputation
due to sarcomas not involving the joint space. The expression levels of miR-483-5p and TGF-61 mRNA
were measured by qRT-PCR. Runt-related transcription factor 2 (RUNX2) is a transcription factor involved
in chondrocyte differentiation, and type Il collagen-degrading matrix metalloproteinase13 (MMP13)
contributes to cartilage degradation. qRT-PCR was also used to measure the levels of RUNX2 and
MMP-13 mRNAs, as well as type Il collagen alpha 1 (COL2A1) and aggrecan mRNAs. COL2A1 and
aggrecan are major cartilage extracellular matrix proteins that are essential for normal cartilage function.
The expression levels of miR-483-5p were significantly increased in chondrocytes from Passage 0 to 2,
whereas the expression levels of TGF-81 mRNA were marginally decreased. Passage 1 chondrocytes
were employed for following experiments. MiR-483-5p overexpression reduced TGF-31 expression, while
miR-483-5p knockdown dramatically elevated TGF-81 expression both at mRNA and protein levels.
Further, miR-483-5p overexpression significantly decreased the levels of COL2A1 and aggrecan mRNAs,
and increased those of RUNX2 and MMP13 mRNAs, by down-regulating TGF-B81 expression. These
findings suggest that modulating miR-483-5p expression may contribute to maintaining the cartilage
tissues.
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Introduction

Articular cartilage is a flexible connective tissue cov-
ering the surfaces of the synovial joints (Ashraf et al. 2016)
and enables weight bearing and near friction-free move-
ment in the joints of the human body (Martinez-Sanchez et
al. 2012). Cartilage is a unique avascular, aneural, and
alymphatic tissue that lacks resident progenitor stem cells,
and thus has little self-healing potential once injured
(Goessler et al. 2005; Candela et al. 2014). Chondrocytes,
the primary component of articular cartilage, are essential
for the production of extracellular matrix (ECM) and main-
tenance of cartilage structure and function (Caron et al.
2012). In addition, chondrocytes are recently demonstrated
to be important in preventing articular degeneration (Tang
etal. 2017).

Transforming growth factor-f (TGF-p) plays a crucial

role in the induction of chondrogenesis and the maintenance
of chondrogenic differentiation. Among TGF-f superfam-
ily, the most widely studied isoform in chondrocytes was
transforming growth factor-f1 (TGF-£1), which has been
clearly shown to be implicated in chondrogenic differentia-
tion (Worster et al. 2000). TGF-p1 is implicated in a com-
plicated signaling mechanism that ultimately contributes to
the maintenance of the chondrocytic characteristics during
in vitro culture, through promoting cell proliferation and
ECM protein synthesis as well as protecting normal mor-
phology (Blaney Davidson et al. 2007; Qureshi et al. 2007).
TGF-f1 was also reported to promote the synthesis of sul-
fated glycosaminoglycans and collagen in chondrocytes,
suggesting its potential role for articular cartilage repair
(Davies et al. 2008). However, little is known about the
mechanisms of controlling expression of TGF-41 itself.
MicroRNAs (miRs) are small non-coding RNAs with
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21-23 nt in length that regulate expression of target genes
and play crucial roles in various cellular processes (Bartel
2004; Martinez-Sanchez et al. 2012). Recent studies have
shown the importance of miRNAs in chondrocyte function
(Diaz-Prado et al. 2012). MiR-145 expression increased
with loss of the differentiated chondrocyte phenotype and
regulated levels of key cartilage genes in human chondro-
cytes (Martinez-Sanchez et al. 2012). miR-140 was ele-
vated and acted as a negative feedback regulator of type II
collagen-degrading matrix metalloproteinasel3 (MMP13)
in interleukin-14 (IL-15)-stimulated human articular chon-
drocyte C28/12 cells (Liang et al. 2012). Overexpressing
miR-483-5p suppressed several members of the mitogen
activated protein kinase (MAPK) pathway, largely explain-
ing the increased matrix production in bovine or human
chondrocytes (Yang et al. 2015). MiR-483-5p was associ-
ated with several diseases such as adrenocortical carcinoma
(Patterson et al. 2011), ovarian serous carcinoma (Yu et al.
2013), and multiple osteochondroma (Zuntini et al. 2010).
Actually, miR-483-5p was also up-regulated in osteoarthri-
tis chondrocytes and predicted to be associated with TGF-f
signaling pathway (Diaz-Prado et al. 2012). However, the
role of miR-483-5p in chondrocytes remains unclear.
Considering that TGF-f1 has been implicated as an impor-
tant mediator in promoting tissue repair through increased
major articular cartilage matrix components (Zhu et al.
2015), we wondered whether miR-483-5p is involved in the
regulation of TGF-£1 expression in articular cartilage chon-
drocytes. Accordingly, here, we investigated the role of
miR-483-5p and the relationship between miR-483-5p and
TGF-f1 in human cartilage chondrocytes.

Materials and Methods

Isolation and culture of chondrocytes

Human healthy cartilage samples were obtained from ten
patients (6 males and 4 females with a mean age of 40 years and a
range from 17 to 60 years, for full details, see Table 1) in Nanjing
First Hospital. Written informed consent was obtained from all
patients. This study was approved by the Ethic Committee of Nanjing
First Hospital, Nanjing Medical University. All specimens were han-
dled following the ethical and legal standards.

Cartilage was harvested from the femoral condyle and tibial
plateau following amputation due to sarcomas not involving the joint
space. In brief, non-diseased cartilage specimens were collected from
the 10 different donors on the day of surgery under sterile conditions.
After that, the specimens were rinsed with PBS and DMEM (Gibco,
USA) containing penicillin (100 U/mL) and streptomycin (100 ug/
mL) (Gibco, USA). Cartilage samples were cut into 1-2 mm® and
incubated in 0.2% type II collagenase at 37°C with 5% CO,. After 18
h of shaking, isolated chondrocytes were then filtered through a cell
strainer, pelleted, and washed with DMEM complete medium. After
that, cells were seeded at 1 x 10*mL in DEME with 10% FBS, and
incubated at 37°C with 5% CO,. These primary articular chondro-
cytes isolated from 10 different donors were labeled as Passage 0 (P0)
cells. After serial subcultivation for 5-7 days, PO cells were used as
directly P1 cells and passaged for once more as P2 cells when they
reached 80% confluency. Medium was changed every 3 days. In

Table 1. Donor details.

Donor Age Sex
1 54 female
2 38 male
3 60 male
4 47 female
5 24 male
6 17 male
7 30 male
8 52 female
9 45 female
10 33 male

Human articular chondrocytes were isolated from 10
different donors. Non-diseased cartilage was harvested
from knee following amputations due to osteosarcomas not
involving the joint space.

total, we made the ten different preparations of articular chondro-
cytes.

Identification of chondrocytes

After incubation for 72 h on glass coverslips, P2 chondrocytes
were rinsed with PBS and fixed by 10% paraformaldehyde for 30
min. After that, slips were stained with 1% toluidine blue (TB) at
room temperature for 30 min. Then coverslips were quickly washed
by ethanol, dried, placed on glass slides, and sealed. Slides were then
analyzed using a microscope.

Construction of plasmids

To knockdown miR-483-5p, scramble siRNA and miR-483-5p
siRNA (si-miR-483-5p) were designed. To overexpress TGF-£1 or
miR-483-5p, the TGF-f#1 cDNA fragment or pri-miR-483-5p was
cloned into pcDNA3.1 vector (Invitrogen, USA), generating
pcDNA3.1-TGF-f1 or pcDNA3.1-pri-miR-483-5p. The primers for
cDNAs were as follows: TGF-f1, 5-CTAGTCTAGAATGCCGCC
CTCCGGGCTGC-3' (forward) and 5-CTAGATACTTCAGCTGCA
CTTGCAGGAGCG-3' (reverse); and miR-483-5p, 5'-CCAAGC
TTGTGAAATGGGCTCACAGGAT-3" (forward) and 5'-GCTCTA
GATGTCCCTGAGCTTGGACTCT-3" (reverse). P1 chondrocytes
isolated from 10 different donors were then transfected or co-trans-
fected with the indicated constructs using Lipofectamine 2000
(Invitrogen, USA) according to the manufacturer’s instructions.

SiRNA transfection

The siRNA against miR-483-5p and scrambled siRNA were
synthesized by a service provider (GenePharma Co., Ltd, Guangzhou,
China). P1 chondrocytes isolated from 10 different donors were
transfected with each siRNA using a transfection reagent
(Lipofectamine 2000, Invitrogen, USA) according to the protocol
from the manufacturer. The efficiency of siRNA to knock-down miR-
483-5p was determined by quantitative real-time PCR.
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RNA extraction and quantitative real-time PCR (qRT-PCR)

Total RNA was extracted from human articular chondrocytes
using TRIzol reagent (Invitrogen, USA) following the manufacturer’s
instructions and was reverse transcribed into cDNAs using the High
Capacity cDNA reverse transcription kit (Applied Biosystems, USA).
The cDNA template was amplified through qRT-PCR using SYBR
Green PCR master mix by the ABI7900 system (Applied Biosystem,
USA). The relative expression of miR-483-5p, TGF-f1, COL2AI,
aggrecan, RUNX2, and MMP13 were calculated by the 2 #/“ method
and normalized to the internal control GAPDH. The specific primers
were as follows (Davies et al. 2008; Martinez-Sanchez et al. 2012;
Li et al. 2014): miR-483-5p, 5-GGAAGACGGGAGAAGAGA
AGGG-3' (forward) and 5-ATTGCGTGTCGTGGAGTCG-3'
(reverse); TGFp1, 5'-GCCCTGGACACCAACTACTGCTTC
AGCTCC-3' (forward) and 5-GCTGCACTTGCAGGAGCGCAC
GATCATGTT-3' (reverse); aggrecan, 5'-CGTGCGCCCATCAACA-3’
(forward) and 5'-ACACCTCCCCCTCAAGTCTGT-3' (reverse);
COL2A1, 5-GGAAGAGTGGAGACTACTGGATTGAC-3' (for-
ward) and 5'-TCCATGTTGCAGAAAACCTTCA-3' (reverse);
MMP13, 5'-TTACCAGACTTCACGATGGCATT-3" (forward) and
5'-TCGCCATGCTCCTTAATTCC-3' (reverse); RUNX2, 5'-CAG
GCAGGTGCTTCAGAACTG-3' (forward) and 5-GCATTCGTG
GGTTGGAGAA-3' (reverse); and GAPDH, 5-ACAACTTTGGTA
TCGTGGAAGG-3" (forward) and 5'-GCCATCACGCCACAGT
TTC-3' (reverse).

Western blot analysis

Human articular chondrocytes were harvested and lysed in
RIPA buffer (Thermo Scientific, USA). The protein concentrations
were determined by BCA assay. Subsequently, equal proteins were
resolved by 10% SDS-PAGE gels and then transferred to PVDF
membranes (Millipore, USA). After being blocked with 5% non-fat
dried milk, the membranes were incubated with primary antibodies
against TGF-f1 (Cell Signaling Technology, USA) overnight at 4°C,
followed by secondary antibodies horseradish peroxidase-conjugated
goat anti-rabbit IgG. GAPDH was used as an internal control. The
protein was detected with an enhanced chemiluminescence kit (ECL
kit, Pierce Biotechnology, IL) and the band intensity was analyzed by
Image-Pro Plus 6.0 software.

Statistical analysis

The software of SPSS 17.0 (SPSS Inc., USA) was used for sta-
tistical analysis. Each experiment was performed as least three times.
Data were presented as mean +standard deviation (SD). Differences
between two groups were evaluated by Student’s t-test. P < 0.05 was
considered statistically significant.

Results

Expression of miR-483-5p and TGF-f1 mRNA in articular
chondrocytes

Cellular morphology of chondrocytes obtained from
10 different donors was examined under inverted micro-
scope during in vitro monolayer culture. Representative PO
chondrocytes were small, spherical, and diffusely distrib-
uted just after seeding. After cultivation for 72 h, PO chon-
drocytes exhibited dramatic proliferation. P1 and P2 cells
proliferated rapidly and were sphere or polygonal shape,
with only small proportion being long and narrow. It is

widely known that toluidine blue (TB) can be bound with
proteoglycan secreted by chondrocytes through polymer
coupling, thus identify isolated chondrocytes (Li et al.
2010). Here, P2 chondrocytes stained by TB displayed blue
particles in the cytoplasm and dark blue round or oval
nuclei (Fig. 1A).

We then performed qRT-PCR to detect relative expres-
sion of miR-483-5p and TGF-£1 mRNA in PO, P1, and P2
chondrocytes derived from 10 different donors. The miR-
483-5p expression levels were significantly increased with
passage number of human articular chondrocytes (Fig. 1B).
By contrast, TGF-f1 mRNA levels were marginally
decreased, but no significant difference was observed (Fig.
1C). Considering the cell morphology and the expression
levels of miR-483-5p and TGF-f1, P1 chondrocytes were
employed in the following experiments.

miR-483-5p down-regulates TGF-f1 expression in articular
chondrocytes

To explore the relationship between miR-483-5p and
TGF-f1 in chondrocytes, we employed qRT-PCR and west-
ern blot analyses to measure TGF-f1 expression with miR-
483-5p overexpression or knock-down in P1 chondrocytes,
derived from 10 different donors. MiR-483-5p mRNA
expression in chondrocytes transfected with pcDNA3.1-pri-
miR-483-5p was significantly up-regulated compared to
that in cells transfected with empty pcDNA3.1 vector
(pcDNA3.1-NC) (Fig. 2A). Besides, chondrocytes trans-
fected with miR-483-5p siRNA exhibited dramatically
lower miR-483-5p level than cells transfected with scram-
ble siRNA (Fig. 2C). MiR-483-5p overexpression resulted
in great reduction of TGF-f1 expression, both in mRNA
(Fig. 2A) and protein levels (Fig. 2B). By contrast, miR-
483-5p silencing increased TGF-f1 expression moderately
at mRNA level (Fig. 2C) but, more notably, at protein level
(Fig. 2D).

miR-483-5p reduces levels of COL2A1 and aggrecan and
increases levels of RUNX2 and MMP-13

To assess the role of miR-483-5p in chondrocytes, we
evaluated the levels of key cartilage genes with miR-483-5p
overexpression in human articular chondrocytes. Our
results demonstrated that the expression levels of type II
collagen alpha 1 (COL2A1) and aggrecan mRNAs were
significantly reduced by miR-483-5p overexpression (Fig.
3A, B). COL2AI and aggrecan are critical cartilage extra-
cellular matrix proteins that are essential for normal carti-
lage function.

Chondrocyte hypertrophy is a crucial step in cartilage
degeneration. Runt-related transcription factor 2 (RUNX2)
is an important transcription factor involved in chondrocyte
differentiation and promotes hypertrophy, leading to ele-
vated levels of type II collagen-degrading matrix metallo-
proteinase13 (MMP13) (Wang et al. 2004), which contrib-
utes to cartilage degradation and osteoarthritis. MMP-13 is
also one of the most widely used markers of hypertrophic
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Fig. 1. Expression of miR-483-5p and TGF-41 in articular chondrocytes.
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(A) Chondrocytes that passaged within three generations (PO, P1, and P2) were subcultured in vitro in this study. The
first three images showed representative morphology of PO chondrocytes cultured for 72 h, P1, and P2 chondrocytes
under inverted microscope, respectively. The last image showed the identification of representative P2 chondrocytes
stained by toluidine blue (TB). (B) miR-483-5p expression and (C) mRNA expression of TGF-f#1 in PO, P1, P2
chondrocytes obtained from ten different donors (n=10) were detected by qRT-PCR. Values represented the average of
10 different experiments. GAPDH served as the internal control. “P < 0.05 vs. PO group.
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Fig. 2. miR-483-5p negatively regulates TGF-£1 expression in human articular chondrocytes. (A) Expression of miR-483-

S5p and TGF-£1 in P1 chondrocytes transfected with pcDNA3.1-NC (control) or pcDNA3.1-pri-miR-483-5p was
assessed by qRT-PCR. Values represented the average of 10 different experiments. (B) The protein expression of
TGF-f1 in representative chondrocytes (n = 3) transfected with pcDNA3.1-NC or pcDNA3.1-pri-miR-483-5p was
examined by Western blot. (C) Expression of miR-483-5p and TGF-£1 in P1 cells transfected with scramble siRNA or
si-miR-483-5p was assessed by qRT-PCR. Values represented the average of 10 different experiments. (D) The protein
expression of TGF-£1 in representative chondrocytes (n = 3) transfected with scramble siRNA or si-miR-483-5p was
examined by Western blot. GAPDH served as the internal control. “P < 0.05 vs. control or scramble group.
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Fig. 3. miR-483-5p reduces levels of COL2A1 and aggrecan, increases levels of RUNX2 and MMP13. (A) Relative mRNA
expression of COL2A1, (B) aggrecan, (C) RUNX2, and (D) MMP13 in P1 chondrocytes transfected with pcDNA3.1-
NC (control) or pcDNA3.1-pri-miR-483-5p were assessed by qRT-PCR. Values of qRT-PCR were averaged from ten
different donors (n = 10). GAPDH served as the internal control. “P < 0.05 vs. control group.

chondrocytes (Tuckermann et al. 2000). Interestingly, in
this study, these two genes were both increased by miR-
483-5p overexpression (Fig. 3C, D), suggesting the promo-
tion of cartilage degeneration by overexpressing miR-
483-5p.

miR-483-5p regulates key cartilage gene expression in
human articular chondrocytes through down-regulating
TGF-p1 expression

To further evaluate the underlying mechanism by
which miR-483-5p regulates chondrocyte function, the
expression of RUNX2 and MMP-13, as well as COL2A1
and aggrecan were evaluated with either miR-483-5p or
TGF-f1 overexpressed (Fig. 4A). The results showed that
RUNX2 and MMPI13 were significantly increased,
COL2A1 and aggrecan were significantly decreased by
overexpressing miR-483-5p, whereas TGF-f1 overexpres-
sion dramatically reversed the levels of RUNX2, MMP13,
COL2A1 and aggrecan induced by miR-483-5p overexpres-
sion (Fig. 4B, C). Above findings showed that miR-483-5p
and TGF-f1 exerted the opposite effect on key cartilage
genes in human articular chondrocytes. Given the negative
regulation of TGF-$1 expression by miR-483-5p in human
articular chondrocytes, we concluded that miR-483-5p ele-
vated RUNX2 and MMP13, and reduced COL2A1 and
aggrecan expression in human chondrocytes may be medi-
ated through down-regulating TGF-f1 expression.

Discussion

Our study provided evidence that miR-483-5p regu-
lated cartilage degeneration via negatively regulating TGF-
p1 expression. First, qRT-PCR results showed that miR-
483-5p was significantly increased, whereas TGF-£1 was
slightly decreased and no significant difference was found
in human chondrocytes from Passage 0 to Passage 2. Then
we further found that miR-483-5p negatively regulated
TGF-f1 expression. In addition, miR-483-5p overexpres-
sion down-regulated critical cartilage extracellular matrix
genes COL2A1 and aggrecan, and up-regulated the undesir-
able hypertrophy markers RUNX2 and MMP13. Given the
negative regulation of TGF-f1 expression by miR-483-5p,
we concluded that miR-483-5p modulated key cartilage
genes in human articular chondrocytes may through down-
regulating TGF-f1 expression.

Maintaining cellular morphology is vital for cartilage
tissue regeneration. Articular chondrocytes will display
phenotypic or morphological changes and lose their ability
of cartilage tissue regeneration after the fourth passage due
to rapid dedifferentiation and senescence, (Kang et al. 2007,
Caron et al. 2012; Cha et al. 2013; Ashraf et al. 2016).
Therefore, chondrocytes that passaged within three genera-
tions (PO, P1, and P2) were sub-cultured in vitro in this
study.

MiR-483-5p was located within intron 2 of insulin-like
growth factor 1 (IGF2) and down-regulated IGF2 expres-
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Fig. 4. miR-483-5p may regulate key cartilage genes in human articular chondrocytes through its inhibition of TGF-£1. (A)
Relative mRNA expression of TGF-f1, (B) COL2A1, aggrecan, (C) RUNX2, and MMP13 in P1 chondrocytes trans-
fected with pcDNA3.1-NC (control), or pcDNA3.1-pri-miR-483-5p, or co-transfected with pcDNA3.1-NC and
pcDNA3.1-TGF-41, or co-transfected with pcDNA3.1-pri-miR-483-5p and pcDNA3.1-TGF-£1 were assessed by qRT-
PCR. Values of qRT-PCR were averaged from ten different donors (n = 10). GAPDH served as the internal control. "P
<0.05 vs. control group. “P < 0.05 vs. pri-miR-483-5p group. “P < 0.05 vs. control+TGF-f1 group.

sion (De-Ugarte et al. 2015). MiR-483-5p was associated
with various diseases including cancers, such as adrenocor-
tical cancer (Chabre et al. 2013), colorectal cancer (Cui et
al. 2016), and lung adenocarcinoma (Song et al. 2014).
Interestingly, seven human miRNAs were found to show a
statistically significant differential expression in human
chondrocytes via evaluation of 723 miRNAs detected by
miRNA microarray analysis. Amongst them, miR-483-5p
was the only found to be up-regulated in osteoarthritic
chondrocytes and predicted to be associated with TGF-f
signaling pathway (Diaz-Prado et al. 2012). TGF-f1 has
been reported for its beneficial effects on cartilage repair.
TGF-41 is considered essential for cartilage integrity and is
expressed at high level in normal cartilage but at reduced
level in osteoarthritis cartilage (Blaney Davidson et al.
2006). TGF-f1 stimulated the secretion of superficial zone
protein (SZP), the accumulation of which at cartilage sur-
face is important for joint homeostasis (Miyatake et al.
2016). Here we showed that the expression levels of miR-
483-5p were increased with increasing passage number,
while the expression levels of TGF-f1 mRNA were margin-
ally decreased. We also found that TGF-f1 expression was
negatively regulated by miR-483-5p. The identification of
miR-483-5p as an upstream regulator of TGF-41 is critical
to our understanding of cartilage homeostasis and the
development of novel therapeutic approaches to cartilage
repair.

Articular chondrocyte lost their differentiated pheno-
type and obtained a behavior with similarities to terminal

differentiating chondrocytes (hypertrophy-like). Chondrocyte
hypertrophy is a crucial step in cartilage degeneration and
osteoarthritis pathogenesis (Chen et al. 2016). Inhibition of
chondrocyte hypertrophy might be a therapeutic target to
slow down cartilage degeneration and further osteoarthritis
progression (van der Kraan and van den Berg 2012).
RUNX2 and MMP13 (also known as collagenase 3) are the
common markers of hypertrophic chondrocytes. RUNX2 is
an important transcription factor involved in chondrocyte
differentiation and completely controls chondrocyte hyper-
trophic differentiation (Stricker et al. 2002; van der Kraan
and van den Berg 2012). Transgenic mice overexpressing
RUNX2 in the cartilage promoted chondrocyte hypertro-
phic maturation and endochondral ossification, whereas
inhibiting or eliminating RUNX2 activity delayed or
blocked chondrocyte hypertrophic maturation (Wang et al.
2004). RUNX2 promoted hypertrophy, leading to elevated
levels of MMP13 (Billinghurst et al. 1997; Wang et al.
2004), which exhibited cartilage collagenolytic activity and
stimulated the degradation of type II collagen (Ishiguro and
Kojima 2004; Philipot et al. 2014). MMP-13 is signifi-
cantly higher at expression level in the chondrocytes of late
stage osteoarthritis cartilage compared with early osteoar-
thritis or normal knee cartilage and contributes to osteoar-
thritis cartilage degradation (Bau et al. 2002; Wang et al.
2004). Transgenic mice overexpressing activated MMP-13
in their articular chondrocytes developed joint degeneration
similar to human osteoarthritis (Neuhold et al. 2001).
Interestingly, in this study, RUNX2 and MMP-13 were both
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increased by miR-483-5p overexpression, suggesting the
promotion of cartilage degeneration by overexpressing
miR-483-5p, while TGF-f1 overexpression decreased
RUNX2 and MMP-13 levels.

Aggrecan and COL2A1 are proliferative chondrocyte
makers that essential to normal cartilage function. TGF-£1
promotes osteogenesis and chondrogenesis, and enhances
the synthesis of extracellular matrix protein, including
aggrecan, type Il collagen, and cartilage oligomeric matrix
protein (Hiraki et al. 1988; Morales and Roberts 1988;
Redini et al. 1988; Galera et al. 1992; Recklies et al. 1998;
Wang et al. 2014; Murphy et al. 2015; Yoon et al. 2015).
Overexpression of TGF-£1 improved chondrocytes pheno-
type, function, and proliferation, even after several genera-
tions (Tang et al. 2017). Here, our study showed that TGF-
p1 overexpression increased levels of COL2A1 and
aggrecan, while miR-483-5p overexpression exerted the
opposite effect on these two cartilage-related genes.
Furthermore, chondrocytes simultaneously overexpressing
miR-483-5p and TGF-f1 showed no significant difference
compared to the control group in the levels of RUNX2,
MMP13, COL2A1 and aggrecan, suggesting that TGF-51
overexpression dramatically reversed the levels of RUNX2,
MMP13, COL2A1 and aggrecan induced by miR-483-5p
overexpression COL2A1 and aggrecan.

In summary, this study demonstrated that miR-483-5p
decreased COL2A1 and aggrecan, but increased RUNX2
and MMP13, through at least partial negative regulation of
TGF-f1 expression, suggesting the possibility of inhibiting
miR-483-5p to control cartilage degeneration. This may
give a novel and feasible therapeutic target for cartilage
repair.
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