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ABSTRACT
Osteosarcoma (OS) accounts for 9 percent of cancer-related deaths in young people. The PI3K/Akt
signaling, a well-known carcinogenic signaling pathway in human cancer, cooperates with other
signaling pathways such as Wnt signaling to promote cancer progression. Wnt7b, as
a transforming member of the Wnt family, could activate mTORC1 through PI3K-AKT signaling
and is upregulated in OS. In the present study, we found that miR-342-5p inhibits Wnt7b
expression via direct binding to Wnt7b 3′-UTR. miR-342-5p overexpression remarkably suppressed
the viability and invasion while enhanced the apoptosis of OS cells; meanwhile, Wnt7b, β-catenin,
c-myc, and cyclin D1 proteins were reduced while E-cadherin protein showed to be increased.
Consistent with its expression pattern, Wnt7b exerted oncogenic effects on OS cells. Wnt7b could
significantly attenuate the impacts of miR-342-5p. In conclusion, we demonstrated a miR-342-5p/
Wnt7b axis that regulates the capacity of OS cells to proliferate and to invade through Wnt/β-
catenin signaling. The miR-342-5p/Wnt7b axis might be novel targets for OS targeted therapy,
which needs further in vivo and clinical investigations.
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Introduction

As a relatively rare cancer, osteosarcoma (OS)
accounts for about 9 percent of cancer-associated
deaths in young people, with an overall incidence
of 5 cases in every one million people per year [1].
Patients with OS who have undergone modern
treatment approaches, including chemotherapy
and surgery, only maintain a 5-year survival rate
of 60 to 70 percent [1,2]. Thus, developing new
treatment methods for patients with OS is in an
urgent need [3,4].

Recent advances in the identification of tumor-
associated signaling pathways and mediators for the
pathogenesis and prognosis of OS have promoted the
development of new targeted therapeutic methods.
The PI3K/Akt signaling pathway is a well-known car-
cinogenic signaling pathway in human cancer [5],
which is closely related to the initiation and progres-
sion of OS via affecting cell proliferation, cell invasion,
the progression of the cell cycle, apoptosis, neovascu-
larization, metastasis and chemoresistance [6,7].
Attractively, PI3K/Akt signaling cooperates with
other signaling pathways to promote these aggressive

behaviors. Overexpression of Wnt5a, a member of
non-transforming Wnt family, could stimulate
MG63 cell to migrate by promoting PI3K and Akt
phosphorylation [8]. Another transforming member
of Wnt family, Wnt7b, could activate mTORC1
through PI3K-AKT signaling, therefore promoting
bone formation [9]. Unlike that the role of Wnt5a in
OS has been widely revealed, the specific role of
Wnt7b and the underlying mechanism remain
unclear. Wnt7b is highly-expressed in many cancers
[10,11]; more importantly,Wnt7b expressionwas also
increased within OS tissue samples (Figure S1A) and
cells (Figure S1B-C) based on online microarray pro-
files (GSE12865, GSE11414, GSE49003), especially in
metastatic OS cell lines (Figure S1C). The overall
survival in OS patients with lower Wnt7b expression
showed to be remarkably higher compared to those
with higher Wnt7b expression (Figure S1D). These
data inspired us to determine how Wnt7b was
involved in within the development of OS.

In addition to protein-coding genes, the essen-
tial roles of non-protein coding RNAs in cancer
initiation and development have been recognized.
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miRNAs are small non-coding RNAs, and a single
miRNA can modulate several gene targets simul-
taneously. miRNA expression profiling revealed
specific miRNA expression patterns in OS; these
miRNAs and their targets may serve as potential
biomarkers or therapeutic targets for OS [12–17].
Reportedly, several miRNAs, including miR-132,
miR-451, miR-133a, miR-218, and miR-223,
showed to be reduced in OS and could suppress
OS cell growth, invasion, and migration via target-
ing different downstream targets such as cyclin E1,
cyclin D1, Hsp90B1, Bcl-xL, and PGE2 [18–21].
Interestingly, Wnt7b has been regarded as down-
stream targets of miRNAs in other cancers, includ-
ing in glioblastoma [22] and oral squamous cell
carcinoma [23]; since Wnt7b expression is drama-
tically upregulated within OS, investigating
miRNAs that might target to inhibit Wnt7b in
OS can be a new potent strategy for the targeted
treatment of OS.

Herein, the expression and effects of Wnt7b
showed to be firstly validated within OS tissues
and/or cell lines. Next, miRNAs that were negatively
correlated withWnt7b andmight targetWnt7b were
investigated; among the candidates, miR-342-5p was
selected because of its anti-tumor role in other can-
cers [24,25]. The predicted binding between miR-
342-5p and Wnt7b was validated. The impacts of
miR-342-5p upon the viability, invasion, migration,
sensitivity to Doxorubicin, and apoptosis of OS cells,
and Wnt7b expression were examined. Finally, the
dynamic effects of miR-342-5p and Wnt7b upon OS
cells were evaluated to investigate whether miR-342-
5p plays a role through Wnt7b. In summary, we
demonstrate a novel miRNA-mRNA axis represent-
ing potent targets for the OS targeted therapy.

Results

Wnt7b expression is upregulated in
osteosarcoma and promotes OS cell proliferation

The PI3K/Akt signaling plays an essential role in OS
[26]. Wnt7b, a well-known transforming Wnt gene
that is highly expressed in many cancers [10,11], can
significantly promote the proliferation and activity of
osteoblasts through PI3K/Akt/mTORC1 [9]. More
importantly, Wnt7b expression has been reported to
be upregulated in OS tissues (Figure S1A) and OS cell

lines (Figure S1B-C) based on online microarray pro-
files (GSE12865, GSE11414, GSE49003), especially in
metastatic OS cell lines. The overall survival in OS
patients with lower Wnt7b expression was signifi-
cantly higher than those with higher Wnt7b expres-
sion according to the TCGA database (Figure S1D).
Based on these previous findings, we speculated that
Wnt7b might play a critical role in OS development.

By performing PCR-based analyzes, we found that
Wnt7b expression was the most significantly upregu-
lated Wnt gene family member in OS tissues com-
pared to that in normal tissues (Figure 1(a), Figure
S2A), and was remarkably upregulated in OS U2OS
andMG63 cell lines compared to that in normal HOB
cell line (Figure 1(a)and Figure S2B). Moreover,
Wnt7b protein levels were also higher in OS tissues
and cell lines, compared to those in normal tissues
and HOB cell (Figure 1(b)). To further investigate the
function ofWnt7b in OS cells, we knockdownWnt7b
in U2OS and MG63 cells (Figure 1(c–d)) and mea-
sured the cell proliferation. As Figure 1(e–f) shown,
knockdown of Wnt7b significantly inhibited OS cell
proliferation rate. These data suggest that Wnt7b
expression is upregulated in OS tissues and cell lines,
and promotes OS cell proliferation.

miR-342-5p suppresses the expression of wnt7b
via targeting its 3′-UTR

Based on previous studies [12,27], we speculate
miRNAs play a crucial role in OS development
and targeted therapy, possibly in a Wnt7b-related
way. Online microarray profile (GSE70414 and
GSE70367) reported that 30 miRNAs were signifi-
cantly negatively correlated with Wnt7b in OS cell
lines (Figure 2(a)). According to online tool
TargetScan, a total of 3 miRNAs might target
Wnt7b (Figure 2(a)); among these miRNAs, of
them, miR-342 has been regarded as an anti-
tumor miRNA [24,25]; according to GSE70415,
miR-342 was significantly negatively correlated
with Wnt7b (Figure 2(b)). Thus, we hypothesize
that miR-342 might target Wnt7b to inhibit
Wnt7b expression.

We transfected U2OS and MG63 cells with
miR-342-5p or anti-miR-342-5p to conduct miR-
342-5p overexpression/inhibition, and performed
real-time PCR to verify the transfection efficiency
(Figure 2(c)). Next, Wnt7b expression in miR-342-
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5p-overexpressed or miR-342-5p-inhibited U2OS
and MG63 cells were determined; as shown in
Figure 2(d), Wnt7b expression showed to be
remarkably downregulated via miR-342-5p over-
expression while upregulated via miR-342-5p inhi-
bition (Figure 2(d)). To further validate predicted
binding between miR-342-5p and Wnt7b, we per-
formed luciferase reporter assays by constructing
Wnt7b 3′-UTR luciferase reporter vectors which
contain the wild or mutated miR-342-5p binding
site. These luciferase reporter vectors were then
co-transfected with miR-342-5p or anti-miR-342-
5p in 293T cells; the luciferase activity was then
examined. Wild-type Wnt7b 3′-UTR luciferase
activity was remarkably decreased upon miR-342-
5p overexpression but increased upon miR-342-5p

inhibition; the mutation in the predicted miR-342-
5p binding site eliminated the changes in the luci-
ferase activity (Figure 2(d)). In summary, miR-
342-5p binds to Wnt7b 3′-UTR to inhibit Wnt7b
expression.

Impacts of miR-342-5p upon OS cell lines and
Wnt7b

After confirming miR-342-5p binding to Wnt7b 3′-
UTR, we validated the impacts of miR-342-5p upon
OS cells. We transfected both OS cells U2OS and
MG63 with miR-342-5p and examined DNA synth-
esis ability, cell invasion, cell migration, cell apoptosis,
doxorubicin sensitivity, as well as Wnt7b, β-catenin,
c-myc, cyclin D1, and E-cadherin protein levels. As

Figure 1. Wnt7b expression is upregulated in osteosarcoma and promotes OS cell proliferation.

(a) Wnt7b expression in a total of 6 paired normal and OS tissues, as well as in normal HOB and OS U2OS and MG63 cell lines
determined by real-time PCR. (b) Wnt7b protein levels in a total of 6 paired normal and OS tissues, as well as in normal HOB and OS
U2OS and MG63 cell lines determined by Immunoblotting. (c–d) U2OS and MG63 cells were transfected with si-NC or si-Wnt7b. The
interfering efficiency of si-Wnt7b in U2OS and MG63 cells was determined by RT-PCR (c) and Immunoblotting (d). (e–f) The cell
proliferation was determined by MTT assays. **P < 0.01.
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shown in Figure 3(a–e), the overexpression of miR-
342-5p dramatically inhibited the DNA synthesis, cell
invasion, andmigration, while enhanced the apoptosis
and the sensitivity to doxorubicin of bothOS cell lines.
Consistently, miR-342-5p overexpression reduced
Wnt7b, β-catenin, c-myc, and cyclin D1 protein levels
whereas increased E-cadherin (Figure 3(f)). In sum-
mary, miR-342-5p acts as an anti-tumor miRNA

withinOS by suppressing the capacity of proliferation,
invasion, and migration.

Dynamic effects of miR-342-5p and wnt7b upon
OS cell lines

After demonstrating the anti-tumor effects of miR-
342-5p, finally, we continued to evaluate the

Figure 2. miR-342-5p binds to the 3′-UTR of Wnt7b to inhibit its expression.
(a) A schematic diagram showing the process of selecting miRNAs that may target Wnt7b. (b) The correlation of miR-342-5p and
Wnt7b expression based on GSE70415. (c) U2OS and MG63 cells were transfected with miR-342-5p or anti-miR-342-5p to conduct
miR-342-5p overexpression or miR-342-5p inhibition, as confirmed by real-time PCR. (d) Wnt7b expression in miR-342-5p-
overexpressed or miR-342-5p-inhibited U2OS and MG63 cells were determined by real-time PCR. (e) Wild and mutant types of
Wnt7b 3′-UTR luciferase reporter vectors containing wild or mutated miR-342-5p binding site were constructed and co-transfected in
293T cells with miR-342-5p or anti-miR-342-5p. The luciferase activity was determined. **P < 0.01, compared to miR-NC group; ##P
< 0.01, compared to anti-NC group.
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Figure 3. Effects of miR-342-5p on OS cells and Wnt7b.

OS cell lines, U2OS and MG63, were transfected with miR-342-5p and examined for (a) DNA synthesis ability by EdU assay; (b) cell
invasion by invasion assay; (c) cell migration by Wound healing assay; (D) cell apoptosis by Flow cytometry; (e) Doxorubicin
inhibitory effects on cell viability MTT assay; (f) the protein levels of Wnt7b, β-catenin, c-myc, cyclin D1, and E-cadherin by
Immunoblotting. *P < 0.05, **P < 0.01.
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dynamic effects of miR-342-5p and Wnt7b upon OS
cell lines. We co-transfected U2OS and MG63 with
anti-miR-342-5p and si-Wnt7b. Figure 4(a) showed
that Wnt7b expression could be dramatically pro-
moted via miR-342-5p inhibition but suppressed via
Wnt7b silence; the effects of miR-342-5p inhibition
was partially reversed by Wnt7b silence.
Consistently, the protein levels of Wnt7b, β-

catenin, c-myc, and cyclin D1 showed to be reduced
via Wnt7b silence whereas increased by miR-342-5p
inhibition; inversely, E-cadherin protein was
increased by Wnt7b silence whereas reduced by
miR-342-5p inhibition; the effects of miR-342-5p
inhibition were partially attenuated via Wnt7b
silence (Figure 4(b)). Regarding the cellular effects,
miR-342-5p inhibition remarkably enhanced the

Figure 4. Dynamic effects of miR-342-5p and Wnt7b on OS cells.
OS cell lines, U2OS and MG63, were co-transfected with anti-miR-342-5p and si-Wnt7b and examined for (a) Wnt7b expression by
real-time PCR; (b) the protein levels of Wnt7b, β-catenin, c-myc, cyclin D1, and E-cadherin by Immunoblotting; (c) DNA synthesis
ability by EdU assay; (d) cell invasion by Invasion assay. *P < 0.05, **P < 0.01, compared to control group; #P < 0.05, ##P < 0.01,
compared to anti-NC + si-Wnt7b group.
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DNA synthesis ability (Figure 4(c)), invasion (Figure
4(d)) and migration (Figure 5(a)), while suppressed
the apoptosis (Figure 5(b)) and doxorubicin

sensitivity (Figure 5(c)) of OS cells; Wnt7b silence
exerted opposing effects upon the DNA synthesis,
invasion, migration, apoptosis and doxorubicin

Figure 5. Dynamic effects of miR-342-5p and Wnt7b on OS cell migration, apoptosis, and sensitivity to Doxorubicin.
OS cells were co-transfected with anti-miR-342-5p and si-Wnt7b and examined for (a) cell migration by Wound healing assay; (b) cell
apoptosis by Flow cytometry; (c) Doxorubicin inhibitory effects on cell viability MTT assay. *P < 0.05, **P < 0.01, compared to control
group; ##P < 0.01, compared to anti-NC + si-Wnt7b group.
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sensitivity of OS cells. Meanwhile, the effects of miR-
342-5p inhibition on OS cells were significantly
reversed by Wnt7b silence (Figures (4–5). In sum-
mary, miR-342-5p serves as an anti-tumor miRNA
within OS by targeting Wnt7b.

Materials and methods

Clinical tissue sampling

A total of 6 paired normal and OS tissue samples
were obtained from patients who underwent the
resection of spinal primary OS in the Second
Xiangya hospital with the approval of the Research
Ethics Committee of the Second Xiangya Hospital.
All the patients were informed that the data from the
cases would be submitted for publication and their
written informed consent was obtained. Subjects
receiving chemotherapy or radiotherapy before sur-
gery were excluded. Tissues were immediately stored
at −80°C for further studies.

Cell lines and cell transfection

Human osteoblasts (HOB; C-12,720) were
obtained from PromoCell (Heidelberg, Germany)
and cultured in Osteoblast Growth Medium
(C-27,001, PromoCell). U2OS (ATCC® HTB-96™)
cell line was obtained from ATCC (Manassas, VA,
USA) and cultured in Modified McCoy’s 5a med-
ium (Catalog No. 30–2007, ATCC). MG63
(ATCC® CRL-1427™) cell line was obtained from
ATCC and cultured in Eagle’s Minimum Essential
Medium (Catalog No. 30–2003). All cells were
cultured in a 5% CO2 atmosphere at 37℃.

The miR-342-5p, anti-miR-342-5p, and con-
trol (miR-NC and anti-NC, negative control;
GenePharma, Shanghai, China), as well as si-
Wnt7b and control (si-NC, negative control),
were transfected into the target cells using
Lipofectamine 3000 reagent (Invitrogen,
Carlsbad, CA, USA) following the protocols.

PCR-based analyses

After extracting total RNA using TRIzol reagent
(Invitrogen) following the protocols, we examined
the miRNA and mRNA expression using PCR-
based assays. The relative expression of miRNA

and mRNA was calculated normalizing to the
internal control (U6 or GAPDH) via equation
2−ΔΔCt.

Immunoblotting analysis

Immunoblotting was conducted for protein expres-
sion determination. Proteins were isolated with
RIPA lysis buffer containing 1 mg of protease inhi-
bitors after 2 days of transfection. The protein con-
tent was determined using a Bicinchoninic Acid
(BCA) Protein Assay Kit (Thermo Fisher Scientific,
Waltham, MA, USA). Proteins were then incubated
with following primary antibodies against Wnt7b
(ab94915, Abcam, Cambridge, UK), β-catenin
(ab32572, Abcam), c-myc (ab32072), cyclin D1
(ab134175, Abcam), E-cadherin (ab1416, Abcam),
and the internal control GAPDH (ab181602).
Subsequently, secondary antibodies were marked
by horseradish peroxidase for 2 h at 37°C. The signal
was visualized by the Enhanced Chemiluminescence
(ECL) Western Blotting Substrate (Thermo Fisher
Scientific). The load protein was normalized to
GAPDH.

Cell proliferation

MTT assay was used to evaluate the cell prolifera-
tion rate. Cells were seeded in 96-well plates at
5 × 105 cells/mL, 24 h later, cells were transfected
with si-Wnt7b or si-NC, 0, 24, 48 and 72 h later,
20 μl MTT (at a concentration of 5 mg/ml; Sigma-
Aldrich) was added, and the cells were incubated
for an additional 4 h in a humidified incubator.
200 μl DMSO was added after the supernatant
discarded to dissolve the formazan. OD490 nm

value was measured. The proliferation of the si-
NC transfected cells at 0 h (control group) was
defined as 1, and the proliferation rate of cells
from all other groups was calculated separately
from that of the control group.

DNA synthesis determined by EdU assay

The DNA synthesis ability was determined by EdU
(5-Ethynyl-2ʹ-deoxyuridine) assays using an EdU
assay kit (RiboBio, Guangzhou, China) following
a method described previously [28]. DAPI was
used for the nucleus staining. The representative

3332 Q. LIU ET AL.



images were taken under a fluorescence micro-
scope (Olympus, Tokyo, Japan) and shown.

Cell invasion assay

Cells were suspended in serum-free medium in
Transwell chambers withMatrigel pre-coating; med-
ium with 10% FBS was added to the bottom cham-
ber. Forty-eight hours later, noninvasive cells in the
upper chambers were discarded; 5% paraformalde-
hyde was used to fix the invasive cells for 20min and
then 0.1% crystal violet was used to stain these cells
for 20min. Invasive cells were counted at 4 ran-
domly-selected fields in each group.

Wound healing assay

Cells were seeded in 6-well plates at 5 × 105 cells/mL,
until the cell monolayer emerged, and then the cell
wound healing assay was performed. The scratch
area was measured under the microscope
(Olympus, Japan) at 0 h and 48h. The relative dis-
tance of cell migration to scratch area was also mea-
sured under the microscope and analyzed by ImageJ
software (NIH, USA).

Cell apoptosis determined by flow cytometer
assay

OS cell apoptosis was determined by performing
Flow cytometer analysis using an Annexin V-FITC
apoptosis detection kit (Keygen, China). Forty-
eight hours after transfection and/or treatment,
trypsin (0.25%) without EDTA was used to harvest
target cells. Cells were then washed with ice-cold
PBS, re-suspended, and then incubated with
Annexin V-FITC specific antibodies (5 μl) and PI
(5 μl) followed by an incubation in the dark for
20 minutes. Excitation wavelength and emission
wavelength used here were 488 nm and 530 nm.

Doxorubicin sensitivity measurement

Cells were seeded in 96-well plate at 5 × 105 cells/mL,
24h later, cells were treated with 0.1 μM doxorubicin
for 48h. The cell proliferation was determined by
MTT assays as mentioned above. The inhibition
rate of viability =

1�
ODvalue ðDoxorubicin untreated groupÞ �
ODvalue ðDoxorubicin treated groupÞ
ODvalue ðDoxorubicin untreated groupÞ

2
6664

3
7775

� 100%

Luciferase reporter assay

The wild-type Wnt7b 3′-UTR luciferase reporter
vector was generated by cloning Wnt7b 3′-UTR to
the downstream of psiCheck2 (Promega) to gener-
ate; a mutant typeWnt7b 3′-UTR luciferase reporter
vector was generated bymutating the predictedmiR-
342-5p binding site within the Wnt7b 3′-UTR
region. These two types of reporter vectors were co-
transfected with miR-342-5p mimics or miR-342-5p
inhibitor into 293T cells. 48 h later, the luciferase
activity was detected using the Dual-luciferase
Reporter Assay System (Promega).

Statistical analysis

All data from at least three independent experi-
ments are processed using GraphPad software
(San Diego, CA, USA) and then presented as the
mean ± standard deviation (SD). A Student’s t-test
was used for the comparison of the differences
between groups where applicable. A one-way
ANOVA was used for the comparison of the dif-
ferences among more than two groups. A P value
of < 0.05 is considered as statistically significant.

Discussion

Herein, we revealed that Wnt7b expression is dra-
matically upregulated within OS tissue samples and
cells. Knockdown of Wnt7b inhibited OS cell prolif-
eration. miR-342-5p inhibits Wnt7b expression via
direct binding to Wnt7b 3′-UTR. miR-342-5p over-
expression remarkably suppressed the viability and
invasion while enhanced the apoptosis of OS cells;
meanwhile, Wnt7b, β-catenin, c-myc, and cyclin D1
proteins were reduced while E-cadherin protein
showed to be increased. Consistent with its expres-
sion pattern, Wnt7b exerted oncogenic effects on OS
cells. Wnt7b could significantly attenuate the
impacts of miR-342-5p.
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As we have mentioned, Wnt7b could activate
mTORC1 through PI3K-AKT signaling [9].
Aberrant Wnt7b gene expression contributes to
the pathogenesis of many cancers. Arensman
et al. [29] revealed that WNT7B expression was
increased within pancreatic adenocarcinoma cells
with high activity levels of cell-autonomous Wnt/
β-catenin; WNT7B could not only mediate cell-
autonomous activation of Wnt/β-catenin signaling
but also promote an anchorage-independent
growth phenotype. Wnt7b, which is highly
expressed in castration-resistant prostate cancer
cells, may activate protein kinase C isozymes to
promote cancer cell androgen-independent growth
[30]. Moreover, we observed a remarkably upre-
gulated Wnt7b expression and protein levels
within OS tissue samples and cells. Consistent
with its expression pattern, Wnt7b silence within
OS cells remarkably inhibited the viability and
invasion, whereas enhanced the apoptosis of OS
cells, indicating that knocking down Wnt7b could
inhibit the OS cell growth.

During the past decades, miRNAs have
received more and more attention due to their
extensive biological performance through binding
to multiple downstream target genes. In carcino-
genesis, miRNA plays a critical role serving as
either oncogene or tumor suppressor under dif-
ferent conditions. Reportedly, miR-342 might be
a pro-apoptotic tumor suppressor miRNA; recon-
stituting miR-342 within the colorectal cancer cell
line HT-29 could induce the apoptosis [24]. By
targeting NAA10, miR-342-5p inhibits the risk of
colon cancer [31]. Besides, miR-342-5p has been
regarded as not only an upstream regulator of the
HER2 signaling pathway but also an inhibitor of
the growth of HER2-positive breast carcinoma
cell lines [32]. In the present study, both silica
and experimental analyzes revealed that miR-342-
5p suppresses the expression of Wnt7b via direct
binding to its 3′-UTR, indicating that miR-342-5p
could serve as a tumor suppressor within OS
cells.

Regarding the cellular functions of miR-342-5p
within the development of OS, miR-342-5p over-
expression remarkably suppressed the viability,
migration, and invasion, whereas enhanced the sen-
sitivity to Doxorubicin and apoptosis of OS cells. In
the meantime, Wnt7b, β-catenin, c-myc, and cyclin

D1 protein levels were reduced while E-cadherin
protein showed to be increased. As we have men-
tioned, Wnt7b-mediated cell-autonomous Wnt/β-
catenin activation could control key developmental
gene expressions and thus has emerged as an under-
lying cancer control strategy; it has been found that
Wnt antagonists could inhibit the potential for
tumorigenesis and metastasis within OS [33]. β-
catenin protein expression level was related to OS
cell invasion, and the chemical inhibition of Wnt/β-
catenin promoted OS cell apoptosis mediated by
MTX [34]. Herein, miR-342-5p overexpression sig-
nificantly reduced Wnt7b and β-catenin proteins,
suggesting that miR-342-5p might play a tumor-
suppressive role through inhibiting the capacity of
OS cells to proliferate and to invade via targeting
Wnt7b. As a further confirmation, Wnt7b silence
exerted similar effects on OS cells as those of miR-
342-5p overexpression; more importantly, the effects
of miR-342-5p inhibition on OS cell viability, migra-
tion, invasion, sensitivity to Doxorubicin, and apop-
tosis were significantly reversed by Wnt7b silence,
suggesting that miR-342-5p acts as a tumor suppres-
sor within OS through targeting Wnt7b.

Regarding the limitation of the present study,
the specific effects of miR-342-5p/Wnt7b axis on
cancer stem cells remain unclear. Cancer stem cells
are a small fraction of cancer cells that constitute
a reservoir of self-sustaining cells with the exclu-
sive ability to self-renew and initiate/maintain the
tumor [35]. They are tumor-initiating cells that
proliferate through their unique self-renewal abil-
ity. Besides, OS cancer stem cells are proposed to
be responsible for the chemoresistance [36–38].
miRNAs have a significant role to play in the
regulation of the signaling pathways involved in
oncogenesis. They are implicated in the mainte-
nance of cancer stem cells via their ability to affect
multiple pathways including cell proliferation, cell
death [39,40], cell-cell communication and cell
adhesion [41]. Thus, the effects of miR-342-5p/
Wnt7b axis on OS cancer stem cells should be
investigated in our future study.

In summary, we demonstrate a miR-342-5p/
Wnt7b axis that regulates the capacity of OS cells
to proliferate and to invade by Wnt/β-catenin sig-
naling. The miR-342-5p/Wnt7b axis might be
novel targets for OS targeted therapy, which
needs further in vivo and clinical investigations.
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