EXPERIMENTAL AND THERAPEUTIC MEDICINE 21: 384, 2021

MicroRNA-497-5p downregulation inhibits cell viability,
reduces extracellular matrix deposition and induces apoptosis
in human hyperplastic scar fibroblasts by regulating Smad?7
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Abstract. Hypertrophic scars (HSs) are characterized by
excessive extracellular matrix deposition and excessive growth
of dense fibrous tissues. MicroRNAs (miRNAs/miRs) serve
key roles in HS formation. The present study investigated
the expression, role and mechanism underlying the effects
of miR-497-5p in HS formation. miR-497-5p expression was
detected via reverse transcription-quantitative PCR. The asso-
ciation between miR-497-5p and Smad7 was analyzed using
TargetScan and luciferase reporter assays. Protein expression
levels of extracellular matrix markers were measured via
western blotting. Cell viability and apoptosis were determined
using the Cell Counting Kit-8 assay and flow cytometry,
respectively. The results suggested that miR-497-5p expres-
sion was upregulated in HS tissues and human HS fibroblasts
(hHSFs) compared with healthy control skin tissues and
CCC-ESF-1 cells, respectively. Smad7 was directly targeted
by miR-497-5p, and was downregulated in HS tissues
and hHSFs compared with healthy control skin tissues and
CCC-ESF-1 cells, respectively. Moreover, Smad7 upregulation
significantly inhibited cell viability, decreased extracellular
matrix deposition and induced apoptosis in hHSFs compared
with the control-plasmid group. Moreover, the results indicated
that, compared with the inhibitor control group, miR-497-5p
inhibitor inhibited cell viability, decreased extracellular
matrix deposition and induced apoptosis in hHSFs, which were
significantly reversed by Smad7 knockdown. In conclusion, the
results indicated that miR-497-5p downregulation repressed
HS formation by inhibiting extracellular matrix deposition
and hHSF proliferation at least partly by targeting Smad7.
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Introduction

Hypertrophic scars (HS) caused by various traumas are a
product of the healing process and seriously affect the patient's
physical health (1-3). HS is characterized by hyperproliferation
of scar fibroblasts and excessive accumulation of extracellular
matrix (ECM) (4,5). At present, the main treatment strategy
for HS is surgical excision with superficial X-ray radiation
and dot-array laser (6); however, surgical treatment may cause
secondary injuries (7), and radiation therapy can cause radia-
tion dermatitis, delayed incision healing and skin canceration
at the irradiation site (6,7). Therefore, identifying the molec-
ular mechanisms underlying HS formation to aid with the
development of novel therapeutic strategies for HS is important.

MicroRNAs (miRNAs/miRs) are endogenous, non-coding,
single-stranded small RNAs, which regulate gene and protein
expression at the post-transcriptional level by binding to target
genes in a complementary or incompletely complementary
manner (8). Evidence has indicated that miRNAs serve key
roles in pathophysiological processes, such as cell proliferation,
apoptosis, organ development and immune regulation (8-12).
Increasing evidence has also suggested that miRNAs serve
a critical role in HS formation (13-16). miR-497-5p has been
reported to serve critical roles in various types of cancer via
regulating cell proliferation and apoptosis, and modulating the
expression of several genes and proteins (17-20). In addition,
the important roles of miR-497-5p in myofibroblast differen-
tiation and pulmonary fibrogenesis have been reported (21).
The aforementioned studies indicated that miR-497-5p may
serve an important role in the occurrence and development of
HS. However, the role of miR-497-5p in HS formation is not
completely understood.

Smad7 serves as a negative regulator of transforming
growth factor (TGF)-f} signaling via multiple mechanisms,
such as TGF-f type I receptor degradation induction, Smad2/3
phosphorylation and recruitment blocking (22,23). Smad7
can protect against TGF-f-induced fibrosis in various organs,
including the lungs, kidneys and liver (24,25). Several studies
have reported an important role of Smad7 in the regulation
of fibroblast proliferation and ECM accumulation (26-28),
indicating an important role for Smad7 in HS formation.

The aim of the present study was to investigate the expres-
sion and role of miR-497-5p in HS formation, and to further
explore the underlying molecular mechanism.
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Materials and methods

Clinical samples. A total of 22 HS tissues (age 27-59 years;
11 male patients and 11 female patients) were collected during
scar excision at Shanghai Meizhen Medical Cosmetology
Clinic. Additionally, 22 healthy control skin tissues (age,
24-63 years; 11 male patients and 11 female patients) were
collected during auto-skin grafting at Shanghai Meizhen
Medical Cosmetology Clinic between May 23, 2017 and
June 4, 2019. Written informed consent was obtained from
the patients and all patients approved the use of their samples
in the present study. The present study was approved by
the Ethics Committee of Shanghai Meizhizhen Medical
Cosmetology Clinic.

Cell culture and cell transfection. Human embryonic skin
fibroblasts CCC-ESF-1 (cat. no. YB-ATCC-3084; Shanghai
Zibo Biological Technology Co., Ltd.) and human HS fibro-
blasts (hHSFs; cat. no. C0618; Shanghai Guandao Biological
engineering Co., Ltd.) were cultured in RPMI-1640 medium
(Gibco; Thermo Fisher Scientific, Inc.) containing 10% FBS
(Gibco; Thermo Fisher Scientific, Inc.) at 37°C with 5% CO,.
Control-plasmid (1 pg; cat. no. sc-437275; Santa Cruz
Biotechnology, Inc.), Smad7-plasmid (1 ug; cat. no. sc-
400251-ACT; Santa Cruz Biotechnology, Inc.), miR-497-5p
inhibitor (100 nM; 5'-ACAAACCACAGTGTGCTGCTG-3";
Sangon Biotech Co., Ltd.), inhibitor control (100 nM; 5'-CAG
TACTTTTGTGTAGTACAA-3"; Sangon Biotech Co., Ltd.),
Smad7-short hairpin (sh)RNA (1 pg; cat. no. sc-36508-SH;
Santa Cruz Biotechnology, Inc.), control-shRNA (1 ug;
cat. no. sc-108060; Santa Cruz Biotechnology, Inc.) or 100 nM
miR-497-5p inhibitor + 1 yg Smad7-shRNA were transfected
into hHSFs (5x10* per well) using Lipofectamine® 2000
(Invitrogen; Thermo Fisher Scientific, Inc.) according
to the manufacturer's instructions. At 48 h post-trans-
fection, transfection efficiency was assessed via reverse
transcription-quantitative PCR (RT-qPCR).

Luciferase reporter analysis. The binding sites between
miR-497-5p and Smad7 were predicted by TargetScan
version 7.2 (www.targetscan.org/vert_72). To confirm
the binding sites between miR-497-5p and Smad7, a
dual-luciferase reporter assay was conducted. Briefly,
the wild-type (WT-Smad7) and mutant (MUT-Smad?7)
3'-untranslated region (UTR) of Smad7 were cloned into a
pmiR-RB-Report™ dual luciferase reporter gene plasmid
vector (Guangzhou RiboBio Co., Ltd.) according to the
manufacturer's instructions. hHSFs (5x10* per well) were
co-transfected with 1 ng WT-Smad7 or 1 ng MUT-Smad7 and
50 nM miR-497-5p mimic (5'-CAGCAGCACACUGUGGUU
UGUAAACCACAGUGUGCUGCUGUU-3"; Guangzhou
RiboBio Co., Ltd.) or 50 nM mimic control (5-UUCUCC
GAACGUGUCACGUTT-3"; Guangzhou RiboBio Co., Ltd.)
using Lipofectamine® 2000 (Invitrogen; Thermo Fisher
Scientific, Inc.). Renilla luciferase pRL-TK vector (Promega
Corporation) was used as the internal control. At 48 h
post-transfection, relative luciferase activities were assessed
using the Dual-Luciferase Reporter Assay system (Promega
Corporation). Firefly luciferase activity was normalized to
Renilla luciferase activity.

Cell Counting Kit-8 (CCK-8) assay. The CCK-8 assay
(Beyotime Institute of Biotechnology) was performed to assess
hHSF cell viability according to the manufacturer's protocol.
hHSFs seeded (1x10* cells/well) into 96-well plates were
transfected with 1 ug control-plasmid, 1 g Smad7-plasmid,
100 nM miR-497-5p inhibitor, 100 nM inhibitor control or
100 nM miR-497-5p inhibitor + 1 xg Smad7-shRNA. At 48 h
post-transfection, 10 ul CCK-8 solution was added to each
well and incubated at 37°C with 5% CO, for 4 h. Subsequently,
hHSF cell viability was assessed by measuring the absorbance
at a wavelength of 490 nm using a microplate reader.

Flow cytometry assay. At 48 h post-transfection, hHSF apop-
tosis was assessed using the Annexin V-FITC/PI apoptosis
detection kit (Beyotime Institute of Biotechnology) according
to the manufacturer's instructions. FACScan flow cytometer
(Beckman Coulter, Inc.) was used to detect early and late
hHSF apoptosis. Data were analyzed using FlowJo software
version 7.6.1 (FlowJo LLC).

RT-gPCR. Total RNA was extracted from tissues or cells using
TRIzol® (Invitrogen; Thermo Fisher Scientific, Inc.) according
to the manufacturer's instructions. Total RNA was reverse tran-
scribed into cDNA using the miScript Reverse Transcription
kit (Qiagen GmbH) according to the manufacturer's instruc-
tions. The conditions for reverse transcription were as
follows: 70°C for 5 min, 37°C for 5 min and 42°C for 60 min.
Subsequently, qPCR was performed using the QuantiFast
SYBR Green PCR kit (Qiagen GmbH). The following thermo-
cycling conditions were used for qPCR: Initial denaturation
at 95°C for 10 min; followed by 35 cycles of 15 sec at 95°C,
40 sec at 55°C and a final extension step at 72°C for 30 sec.
miRNA and mRNA expression levels were quantified using
the 2-24¢4 method (29) and normalized to the internal reference
genes U6 and GAPDH, respectively. The primer sequences
used for PCR were as follows: GAPDH forward, 5-TGTTGC
CATCAATGACCCCTT-3' and reverse, 5'-CTCCACGAC
GTACTCAGCG-3'; Smad7 forward, 5'-GCTCCCATCCTG
TGTGTTAA-3' and reverse, 5"TAGGTGTCAGCCTAGGAT
GGT-3'; U6 forward, 5'-GCTTCGGCAGCACATATACTA
AAAT-3" and reverse, 5'-CGCTTCACGAATTTGCGTGTC
AT-3'; miR-497-5p forward, 5“"ATCCAGTGCGTGTCGTG-3'
and reverse, 5"TGCTCAGCAGCACACTGT-3"

Western blotting. Total protein was extracted from tissues or cells
using RIPA lysis buffer (Beyotime Institute of Biotechnology). A
bicinchoninic acid assay kit (Thermo Fisher Scientific, Inc.) was
used to measure protein concentrations. Proteins (40 pg/lane)
were separated via 12% SDS-PAGE gel and electrically trans-
ferred onto PVDF membranes. After blocking with 5% skim
milk at room temperature for 1.5 h, the membranes were incu-
bated at 4°C overnight with primary antibodies targeted against:
Smad7 (1:1,000; cat. no. ab227309; Abcam), a-smooth muscle
actin (a-SMA; 1:1,000; cat. no. ab32575; Abcam), type I collagen
(Col I; 1:1,000; cat. no. ab34710; Abcam), type III collagen
(Col IIT; 1:1,000; cat. no. ab7778; Abcam) and GAPDH (1:1,000;
cat. no. ab9485; Abcam). Subsequently, the membranes were
incubated with an anti-rabbit horseradish peroxidase-conjugated
IgG secondary antibody (cat. no. 7074; 1:2,000; Cell Signaling
Technology, Inc.) at room temperature for 2 h. Protein bands
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Figure 1. miR-497-5p expression is upregulated in HS tissues and cells. Relative miR-497-5p expression levels in (A) HS tissue, healthy tissue, (B) CCC-ESF-1 cells
and hHSFs. “P<0.01 vs. healthy tissues; ““P<0.01 vs. CCC-ESF-1. miR, micro RNA; HS, hypertrophic scar; hHSFs, human hyperplastic scar fibroblasts.
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Figure 2. Smad7 is a target gene of miR-497-5p. (A) The binding sites between miR-497-5p and the 3'-UTR of Smad7 were predicted using TargetScan.
(B) Luciferase activity was measured by performing a dual-luciferase reporter assay. Smad7 mRNA and protein expression levels in (C and D) HS tissues,
healthy tissues, (E and F) CCC-ESF-1 cells and hHSFs. “P<0.01 vs. mimic control; “P<0.01 vs. healthy tissues; ¥4P<0.01 vs. CCC-ESF-1. miR, micro RNA,;
3'-UTR, 3"-untranslated region; HS, hypertrophic scar; WT, wild-type; MUT, mutant.
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Figure 3. Effect of Smad7 on hHSFs. hHSFs were transfected with control-plasmid or Smad7-plasmid for 48 h. (A) Protein and (B) mRNA expression levels of
Smad7. (C) Cell viability was assessed by performing the Cell Counting Kit-8 assay. Cell apoptosis was (D) determined by flow cytometry and (E) quantified.
Protein expression levels were (F) determined by western blotting and semi-quantified for (G) Col I, (H) Col III and (I) a-SMA. “P<0.01 vs. control-plasmid.
hHSFs, human hyperplastic scar fibroblasts; Col I, type I collagen; Col III, type III collagen; a-SMA, a-smooth muscle actin.

were visualized using an enhanced chemiluminescence detec-
tion system (Thermo Fisher Scientific, Inc.). ImageJ version 2.0
software (National Institutes of Health) was used to quantify
band intensities.

Statistical analysis. Data are presented as the mean + SD
of three independent experiments. Statistical analyses were
performed using SPSS software (version 18.0; SPSS, Inc.).
Comparisons between two groups were analyzed using the
Student's t-test. Comparisons among multiple groups were
analyzed using one-way ANOVA followed by Tukey's post

hoc test. P<0.05 was considered to indicate a statistically
significant difference.

Results

miR-497-5p is upregulated in HS tissues and hHSFs.
miR-497-5p expression levels in 22 HS tissues, 22 healthy
control skin tissues, human embryonic skin fibroblasts
CCC-ESF-1 and hHSFs were determined via RT-qPCR. The
results indicated that the expression levels of miR-497-5p were
significantly upregulated in HS tissues compared with healthy
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Figure 4. Effect of miR-497-5p inhibitor on hHSF viability and apoptosis. (A) miR-497-5p expression levels in hHSFs transfected with inhibitor control or
miR-497-5p inhibitor for 48 h. (B) Protein and (C) mRNA expression levels of Smad7 in hHSFs transfected with control-shRNA or Smad7-shRNA for 48 h.
hHSFs were transfected with inhibitor control, miR-497-5p inhibitor, miR-497-5p inhibitor + control-shRNA or miR-497-5p inhibitor + Smad7-shRNA for
48 h. (D) The Cell Counting Kit-8 assay was performed to determine hHSF viability. Cell apoptosis was (E) determined by flow cytometry and (F) quantified.
“P<0.01 vs. inhibitor control; #P<0.01 vs. control-shRNA; “4P<0.01 vs. miR-497-5p inhibitor + control-shRNA. miR, micro RNA; hHSF, human hyperplastic

scar fibroblast; shRNA, short hairpin RNA.

control skin tissues (Fig. 1A). Similarly, the expression level
of miR-497-5p in hHSFs was significantly higher compared
with CCC-ESF-1 cells (Fig. 1B). The results indicated that
miR-497-5p may be involved in the development of HS.

Smad7 is a target gene of miR-497-5p. TargetScan was
used to predict the potential targets of miR-497-5p,
which indicated a binding site between miR-497-5p and
the 3'UTR of Smad7 mRNA (Fig. 2A). Subsequently, a
dual-luciferase reporter assay was conducted to assess the
binding site between miR-497-5p and the 3'UTR of Smad7

(Fig. 2B). Compared with cells co-transfected with mimic
control and Smad7-WT, the luciferase activity of cells
co-transfected with miR-497-5p mimic and Smad7-WT
was significantly reduced. By contrast, there was no
significant difference between the luciferase activity of
cells co-transfected with mimic control and Smad7-MUT,
and cells co-transfected with miR-497-5p mimic and
Smad7-MUT. The results indicated that Smad7 may be a
direct target gene of miR-497-5p.

Furthermore, compared with healthy control skin tissues
and CCC-ESF-1 cells, the mRNA and protein expression levels



6 LI et al: miR-497-5p/Smad7 IN HYPERPLASTIC SCAR FIBROBLASTS

C ot
£t 2 3
[=] [=] = ‘= ‘=
= = @ —_
A 5 3 Bg,. g  Eg E3
= L - =
€< 3 <, o s & 8z 8
o of of 4 T SN NG NG
L e o T T 2 228%5 35
5 5=5552 5e £ 34 £ 5 Y53 I8
5 5525 95 o5 ~ & £ ZEXc Tg
£E SETE T=E IT ] c g
= .ea-n:.g e n:tu © 6] L E£E Eo EW
c ESEE L5 L¢ £ 21
O EcEE Eo Ew (5] -ee - - » Ccol
Q1
e e @ @ = Snad7 % D W = = = Colll
T 0 . .
PO cro 2°75 55 85 ts i WS e® s
E 25 9L
= o C ~a =o =0
S ©T96 o 8t oc @ GAPDH
5§28 32352 eeee
o £5% £~
= ot ag
wE 0
~8 g
[=2] (=]
hi i
€ o«
E E
D 15 E 15, F s
I I
o o 2
o o o 1.0
< && <
<T 1] 10}
g E E * % T
5 = =
3 3 3 0°
* % ** . =1
== T = 0.0- |
T 3 85 t3 2 T 3 85 £3 t< S 2 88 53 &2
E E KZ 2 £ E E KB 2F =2 E T o =@ =@
S 5] oW .c:% .CI% o o '&"_E .QE .o% =] 8 @£ 2c oc
O © YEE% E£9 O © YEE9 TG © 2 Ye £9 £9
S « £35 £ 5§ £ £35 .Er_é § T E£3p £x5
s E = 5 E = 5 E ot o
5 E 8t 8¢ 5 E 8Z &g 2 E Gt &8
= - = ~ 8 |~'-.E £ ~8 K
= 2° a® £ o o® = 2° 29
T 3 T 3 ¥y X
T o T € £
E E E E E E

Figure 5. Effect of miR-497-5p inhibitor on Smad7, Col I, Col III and a-SMA expression in hHSFs. hHSFs were transfected with control-shRNA,
Smad7-shRNA, inhibitor control, miR-497-5p inhibitor, miR-497-5p inhibitor + control-shRNA or miR-497-5p inhibitor + Smad7-shRNA for 48 h. (A) Protein
and (B) mRNA expression levels of Smad7. Protein expression levels were (C) determined by western blotting and semi-quantified for (D) Col I, (E) Col III
and (F) a-SMA. "P<0.01 vs. inhibitor control **P<0.01 vs. miR-497-5p inhibitor + control-shRNA. miR, microRNA; Col I, type I collagen; Col III, type 11T
collagen; a-SMA, a-smooth muscle actin; hHSFs, human hyperplastic scar fibroblasts; shRNA, short hairpin RNA.

of Smad7 were significantly downregulated in HS tissues and
hHSFs, respectively (Fig. 2C-F).

Effect of Smad7 on hHSFs. The effect of Smad7 was investi-
gated in hHSFs. hHSFs were transfected with control-plasmid
or Smad7-plasmid for 48 h. Compared with the control-plasmid
group, Smad7-plasmid significantly increased Smad7 mRNA
and protein expression levels in hHSFs (Fig. 3A and B). In addi-
tion, compared with the control-plasmid group, Smad7-plasmid
significantly decreased cell viability, enhanced apoptosis, and
inhibited the protein expression of Col I, Col III and a-SMA
in hHSFs (Fig. 3C-I).

Effect of miR-497-5p on hHSF viability and apoptosis.
The effect of miR-497-5p on hHSF viability and apoptosis
was analyzed. Compared with the inhibitor control group,
miR-497-5p inhibitor significantly inhibited miR-497-5p
expression in hHSFs (Fig. 4A). Smad7-shRNA notably
decreased the mRNA and protein expression levels of
Smad7 in hHSFs compared with the control-shRNA group
(Fig. 4B and C). miR-497-5p inhibitor-mediated reduction in

hHSF viability and induction of apoptosis were reversed by
co-transfection with Smad7-shRNA (Fig. 4D-F).

Effect of miR-497-5p on the protein expression of Smad7, Col I,
Col Il and a-SMA in hHSFs. The effect of miR-497-5p on
extracellular matrix deposition in hHSFs was investigated. At
48 h post-transfection, the expression of Smad7, Col I, Col 111
and a-SMA in hHSFs was assessed. The results indicated
that miR-497-5p inhibitor markedly increased the mRNA and
protein expression levels of Smad7 in hHSFs compared with
the inhibitor control group (Fig. 5A and B), which was reversed
by co-transfection with Smad7-shRNA. Moreover, the results
indicated that miR-497-5p inhibitor significantly decreased
the protein expression levels of Col I, Col III and a-SMA in
hHSFs compared with the inhibitor control group, which was
reversed by co-transfection with Smad7-shRNA (Fig. 5C-F).

Discussion

The present study demonstrated that miR-497-5p was upregu-
lated in HS tissues and hHSFs compared with healthy control
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skin tissues and CCC-ESF-1 cells, respectively. Smad7 was
a direct target of miR-497-5p, and was downregulated in
HS tissues and hHSFs compared with healthy control skin
tissues and CCC-ESF-1 cells, respectively. miR-497-5p down-
regulation significantly inhibited ECM deposition, inhibited
hHSF proliferation and induced cell apoptosis compared with
the inhibitor-control group, which were all reversed by Smad7
downregulation. Collectively, the results of the present study
may aid with the development of novel therapeutic strategies
for HS.

To date, HS has been the focus of research on trauma
and plastic surgery (30). miRNAs have been identified to
serve critical roles in the progression of skin wound repair
and skin diseases (31,32). Research on miRNAs in HS has
attracted increasing attention (33-38). miR-497-5p, which has
been reported to serve critical roles in the regulation of cell
proliferation and apoptosis (17-21), was investigated in the
present study.

The level of miR-497-5p was detected in HS tissues,
healthy control skin tissues, human embryonic skin fibro-
blasts CCC-ESF-1 and hHSFs via RT-qPCR. The results
suggested that miR-497-5p was highly expressed in HS tissues
and hHSFs compared with healthy control skin tissues and
CCC-ESF-1 cells, respectively, and Smad7 was identified
as a direct target of miR-497-5p. Consistent with a previous
study (39), the present study indicated that Smad7 was down-
regulated in HS tissues and hHSFs compared with healthy
control skin tissues and CCC-ESF-1 cells, respectively. The
results suggested that miR-497-5p might participate in HS
formation by regulating the expression of Smad7. HS is charac-
terized by abnormal fibroblast proliferation, and collagen and
ECM deposition (4,5). Zhang et al (35) reported that miR-137
inhibits HS fibroblast proliferation and metastasis via targeting
pleiotrophin. Wu et al (36) suggested that miR-155 inhibits the
formation of HSs by inhibiting HS fibroblast proliferation and
collagen expression by targeting hypoxia inducible factor-1a
via the PI3K/AKT signaling pathway. Zhou et al (37) indicated
that miR-519d inhibits proliferation and induces apoptosis of
human HS fibroblasts, serving a critical role in HS formation.
Moreover, previous studies have reported that Smad7 serves a
key role in the regulation of fibroblast growth and ECM accu-
mulation (26-28). Therefore, the present study investigated the
effect of Smad7 on ECM secretion, and hHSF proliferation
and apoptosis. The results indicated that Smad7 upregulation
significantly inhibited cell viability, induced cell apoptosis,
and decreased the protein expression levels of Col I, Col III
and a-SMA in hHSFs compared with the control-plasmid
group. miRNAs work by negatively regulating the expression
of target genes (40,41). Using bioinformatics software, Smad7
was identified as a potential target gene of miR-497-5p in the
present study. Therefore, it was hypothesized that miR-497-5p
may regulate scar fibroblast proliferation and ECM produc-
tion by regulating the expression of Smad7, thereby serving a
role in HS formation. As expected, the results of the present
study indicated that miR-497-5p inhibition decreased cell
viability, induced apoptosis, and decreased the protein expres-
sion levels of Col I, Col III and a-SMA in hHSFs compared
with the inhibitor control group. Notably, miR-497-5p
knockdown-mediated effects on hHSFs were eliminated
by Smad7 downregulation. However, in the present study,

only the CCK-8 assay was performed to assess the effect of
miR-497-5p/Smad7 on hHSF viability, which was a limitation.
Future studies should perform EdU staining to investigate the
effect of miR-497-5p/Smad7 on hHSF proliferation.

In summary, the present study indicated that miR-497-5p
was upregulated in HS. miR-497-5p downregulation inhibited
HS formation by inhibiting ECM deposition, preventing hHSF
proliferation at least partly by targeting Smad7. Therefore, the
miR-497-5p/Smad7 axis may serve as a promising therapeutic
target for the treatment of HS. However, the present study was
only a preliminary study of the effect of miR-497-5p on hHSFs
and further investigation is required. For example, the effects
of miR-497-5p/Smad7 on hHSF migration and the role of the
miR-497-5p/Smad7 axis in HSs in vivo require further investi-
gation. Moreover, whether there is a correlation between the
expression of miR-497-5p/Smad7 and the clinicopathological
parameters of patients with HS should be investigated in the future.
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