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Abstract

Purpose Increasing evidences suggest dysfunctions of microRNAs (miRNAs) are playing important part in tumors. There-
fore, the role of miR-802 in osteosarcoma (OS) was exploited. The object was to evaluate the effect of miR-802 and verify
its influence on p27 Kipl (p27) in OS.

Methods RT-gqPCR experiment was used to detect miR-802 and p27 expression in OS tissues and cells. We explored the
function of miR-802 through Transwell assays. The phosphoinositide 3-kinase (PI3K)/AKT serine/threonine kinase pathway
and epithelial-mesenchymal transition (EMT) was detected by Western blot assays. Luciferase assay was used to testify the
target of miR-802.

Results MiR-802 expression was elevated in OS, which was related to poor clinical outcome in OS patients. MiR-802 over-
expression promoted OS migration, invasion and EMT. Further, p27 is a direct target of miR-802. P27 elevation counteracted
the promotion effect of OS on EMT, migration and invasion induced by miR-802. In addition, miR-802 overexpression
inactivated PI3K/AKT pathway via targeting p27 in OS.

Conclusion MiR-802 promoted the progress of EMT, migration and invasion in OS via targeting p27. This newly identified
miR-802/p27/PI3K/AKT axis may represent potential targets for OS.

Keywords MiR-802 - p27 - Migration - Invasion - Osteosarcoma

Introduction

Osteosarcoma (OS) is a malignant primary bone tumor
affects adolescents [1] and occurs at end of long bone and
originates from primitive osteogenic mesenchymal cells [2].
At present, chemotherapy combined with surgical resection
has been widely used in the treatment of OS [3, 4]. However,
there have no noticeable improvements in the diagnosis of
. . ‘ ! ) o OS and 5-year survival rates of metastasis patients is about
Hospltal, Affiliated Hospltal of Weifang Medical University, 15-30% [5, 6]. Therefore, it is particularly important to
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. The microRNAs (miRNAs) are reported to consist of
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Medicine, Qingdao Hiser Medical Group, Qingdao 266033, gene expression [8]. In the past decades, the miRNAs have
China been showed exerting very important functions in many
types of cancer processes, such as cell proliferation, cell
differentiation, cell apoptosis, as well as tumorigenesis [9].
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The recent years, many miRNAs (miR-1258, miR-758 and
miR-221) have been reported to have an effect on the pro-
liferation, apoptosis, migration and invasion of OS [10-12].
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In OS, miR-802 has been showed to be relevant to the pro-
liferation using BrdU assays [10]. However, the correlation
between miR-802 dysregulation and OS’s deterioration
remains unclear.

p27 Kipl (p27), also called cyclin-dependent kinases
(CDKs) inhibitor 1B, was located at chromosome 12p13
[13, 14]. In addition, previous study reported that p27 acted
as tumor suppressor through interacting with miRNAs in
different human malignancies [15, 16]. For instance, Wang
et al. reported that miR-200c could promote gastric cancer
progression by inhibiting the expression of p27 Kipl [17].
Importantly, decreased expression of p27 was associated
with poor differentiation and prognosis of OS [18], suggest-
ing that p27 is strongly negatively related to OS carcino-
genesis. However, the specific mechanisms and downstream
signaling pathways between miR-802 and p27 in OS have
not been reported yet.

Here, we found upregulation of miR-802 and decreasing
of p27 in OS tissues and cells. It was showed overexpression
of miR-802 promoted OS cell migration, invasion, epithe-
lial-mesenchymal transformation (EMT) and PI3K/AKT
pathway activation. P27 was direct target of miR-802 and
p27 can overturn promoting function of miR-802 on OS. The
miR-802/p27/PI3K/AKT axis can regulate OS migration and
invasion, and maybe targets of OS therapy.

Materials and methods
Clinical specimens

After approved by the ethics committee of Weifang Weiyi
Tumor Hospital, 68 paired of OS tissues and adjacent non-
OS tissues were got from the OS patients. OS patients nei-
ther obtained chemotherapy nor radiotherapy. The tissue was
collected between January 2013 and March 2017. Written
informed consent was got from each patient. Then the tis-
sues were stored at —80 °C. Informed consent was obtained
from all patients included in the study. All procedures car-
ried out in studies involbing human participants are consist-
ent with the ethical standards of institutions and/or national
research councils, as well as with the 1964 Helsinki Dec-
laration and its subsequent amendments or similar ethical
standards. Table 1 showed the demographic features and
clinicopathologic data.

Cell culture and transfection

Human OS cell lines (143B, HOS, MG-63, U20S and Saos-
2) and hFOB (the normal osteoblast cell) were obtained
from Tongpai (Shanghai) biological technology Co., LTD
(Shanghai, China). The RPMI 1640 medium (Gibco, USA)
contained 10% fetal bovine serum (FBS) (Gibco, Rockville,

Table 1 Association between miR-802 expression and clinicopatho-
logical characteristics of patients with OS

Characteristics Cases miR-802  rtest  x”test
m P value P value
Age (years) 0.519  0.343
>18 28 16 12
<18 40 26 14
Gender 0.271  0.193
Female 36 20 16
Male 32 22 10
Tumor size, cm 0.029*  0.026*
>5 35 26 9
<5 33 16 17
TNM stage 0.035* 0.030*
I 36 18 18
1I/T1T 32 24
Distant metastasis 0.003*  0.004*
Yes 36 28
No 32 14 18
Location 0.361  0.249
Femur/Tibia 37 21 16
Elsewhere 31 21 10
Response to chemotherapy 0.017*% 0.016%*
Good 32 15 17
Poor 36 27 9
Familial cancer history 0.325  0.227
No 34 19 15
Yes 34 23 11
Blood type 0916  0.996
(¢} 21 13 8
A 10 6 4
B 15 9 6
AB 22 14 8
Comorbidities 0.992  0.999
No 13 8 5
Intermittent claudication 29 18 11
Limitation of joint move- 26 16 10
ment

*P <0.05 was considered significant

MD, USA) was used for culturing the cells under the condi-
tion of 37 °C with 5% CO,.

The pcDNA3.1 vector was inserting p27 cDNA to obtain
p27 overexpression plasmid (pcDNA-p27). The pcDNA-p27
plasmid, miR-802 mimics/inhibitor and their negative con-
trol (NC) were obtained by RiBoBio (Guangzhou, China).
The total 1x 10° cells in logarithmic phase were plated in a
24-well plates at 37 °C with 5% CO, incubator until reach-
ing 90% confluency. Two pl of Lipofectamine™ 2000 (Inv-
itrogen, USA) mixed with 0.8 ug of DNA was added into
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the cells to transfect the miR-802 mimic/inhibitor/negative
control (NC).

RT-qPCR

TRIzol® reagent (Invitrogen; USA) was applied to extract
total RNA. The NanoDrop instrument was performed to
detect the concentrations of RNA. The A260/280 of RNA
at 1.8-2.0 was selected for subsequent experiments. And
complementary deoxyribose nucleic acid (cDNA) was per-
formed by PrimeScript RT reagent kit (Takara). RT-qPCR
was quantified using SYBR Green system (Takara, China)
containing ROX Reference Dye II (final concentration X 0.5)
in ABI 7500 Fast instrument. The internal control for miR-
802 or p27 is U6 (small nuclear RNA, snRNA) or GAPDH
(glyceraldehyde-3-phosphate dehydrogenase). The expres-
sion was calculated by 2-24 method. Primers were shown
in Table 2.

Transwell assays

Transwell assay was applied to detect the migration and
invasion in OS. OS cells were conducted using chambers
(Costar, NY) with or without Matrigel (Clontech, CA).
Then, cells (1 x 10° cells) after transfection were placed into
the upper chambers and lower chambers were filled with
medium containing with 10% FBS as a chemo-attractant.
Cells were fixed with methanol and stained by Giemsa
(JRDUN) and then used 1 xPBS washing three times.
Finally, stained cells were counted using the microscope.

Protein analysis

OS cells were collected and lysed with radioimmunoprecipi-
tation assay (RIPA, Beyongtime, China). The concentration
of protein was detected using Pierce® bicinchoninic acid
(BCA) Protein Assay Kit. The proteins were separated in
10-15% sodium dodecyl sulfate polyacrylamide gel elec-
trophoresis (SDS-PAGE) gels and then were transferred to
polyvinylidene fluoride (PVDF) membrane. After blocking

with 5% non-fat skim milk, the membranes were incubated
with primary antibodies (1:1000; p27 Rabbit mAb #3686,
vimentin Rabbit mAb #5741, N-Cadherin Rabbit mAb
#13116, E-Cadherin Rabbit mAb #3195, GAPDH Rab-
bit mAb #5174, PI3 Kinase pl10a Rabbit mAb #4249, all
obtained from CST; p-PI3K Rabbit mAb, ab182651, Abcam,
USA) followed by incubation with HRP-linked antirabbit
IgG (1:1000; #7074, CST, USA). The protein bands was
analysed by Bio-Spectrum Imaging System (UVP, USA).

Luciferase reporter

TargetScan was used for finding targets of miR-802. The
wild type or mutant 3'-UTR (WT/MT) of p27 segments was
inserted into the pmirGLO (Promega, USA). OS cells were
then co-transfected with miRNAs and luciferase reporter
vectors (containing WT/MT of p27) by Lipofectamine 3000.
Dual luciferase assay system (Promega) was used to analysis
luciferase value after 48 h.

Statistical analysis

Statistical results were analyzed by GraphPad Prism 6 soft-
ware. The data are showed as mean + SD. The data were
analyzed by the X2 test, Student’s ¢ test or ANOVA analysis.
Receiver-operating characteristic (ROC) curve was estab-
lished to measure the diagnostic value of miR-802 expres-
sion level in tumor tissues for OS (TNM stage: I or II/III).
Detecting correlation between miR-802 and p27 were using
Spearman’s correlation. It was statistically significant when
P value of <0.05.

Results

p27 was downregulated and miR-802
was upregulated in OS

First, the expression of miR-802 and p27 was tested using
RT-qPCR in OS tissues and cell lines. The expression
of miR-802 was increased in OS tissues (2.41 +0.67)

Table 2 Primer sequences for

Primer Gene ID
RT-qPCR

miR-802 768219

U6 108353825

P27 2658937

GAPDH 2597

Sequence
Forward 5'-CGTTGTGTAGCTTATCAGACTG-3’
Reverse 5'-AATGGTTGTTCTCCACACTCTC-3'
Forward 5'-CTCGCTTCGGCAGCACA-3'
Reverse 5'-AACGCTTCAGGAATTTGCGT-3'
Forward 5'-ATGTCAAACGTGCGAGTGTCTAA-3’
Reverse 5" TTACGTTTGACGTCTTCTGAGG-3'
Forward 5'-CTCTGATTTGGTCGTATTGGG-3’
Reverse 5" TGGAAGATGGTGATGGGATT-3’
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Fig.1 Low p27 expression and high miR-802 expression in OS. A
miR-802 expression was analysis through RT-qPCR (n=68). B The
p27 expression in OS tissues (n=68). C The miR-802 expression in

Table 3 The expression of miR-802 and p27 in tissues

T 1 /

3 4 00§

: : : r
02 04 06 08 10
1-specificity

OS cells. D The p27 expression in OS cells. E MiR-802 negatively
related to p27. *P<0.05, **P <0.01, ***P <0.001. F ROC curve for
miR-802 expression in stage I or II/III OS

Table 4 The expression of miR-802 and p27 in cell lines

Tissue miR-802 p value p27 expres- P value miR-802 P value p27 P value
expression sion expression expression
(mean +SD) (mean +SD) (mean +SD) (mean +SD)
Tumor 241 +0.67%* <0.001 1.17£0.44%* <0.01 hFOB 1.01+0.46 0.99+0.61
Non-tumor 0.77 +0.40 2.10+0.48 Saos-2 1.97+0.13 0.021* 0.74+£0.05 0.034*
HOS  3.07+0.09 0.011%* 0.52+£0.04 0.008%**
Versus non-tumor
P <0.05. *¢P<0.0L. ¥**P <0.001 U20S 3.89+0.10 0.004%** 0.40+£0.05 0.006%**
o o ’ 143B 4.80+0.10 <0.001*%**  0.29+£0.06  <0.001***
MG-63 5.66+0.16 <0.001*#**  0.19+0.05 <0.001%**

than that in the normal tissues (0.77 +0.40) as pre-
sented in Fig. 1A and Table 3. In Fig. 1B and Table 3,
the p27 relative expression was decreased in the OS tis-
sues (1.17 +£0.44) when compared with normal tissues
(2.10+0.48). And then, the miR-802 level was increased
in OS cell lines (Saos-2, 1.97 +£0.13; HOS, 3.07 +0.09;
U20S, 3.89+0.10; 143B, 4.80+£0.10; MG-63,
5.66 +£0.16) compared with hFOB cells (1.01 +0.46)

Versus hFOB
*P<0.05, **P<0.01, ***P<0.001

(Fig. 1C; Table 4). The mRNA expression of p27 in OS
cell lines (Saos-2, 0.74 +£0.05; HOS, 0.52 +0.04; U20S,
0.40 +0.05; 143B, 0.29 +0.06; MG-63, 0.19 +0.05) was
significantly lower verse to the hFOB cells (0.99 +0.61)
(Fig. 1D; Table 4). And interestingly, miR-802 was
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negatively associated with p27 in OS as shown in
Fig. 1E. ROC curves was established to analyze the miR-
802 expression in stage I or II/III OS patients and the
area under curve (AUC) of miR-802 was 0.848 (95% CI
0.750-0.945) (Fig. 1F). The Youden index of miR-802
expression was 0.722.

Subsequently, the association between miR-802 expres-
sion and OS clinicopathological features was analyzed by
t test and X2 test in Table 1. Higher miR-802 expression
was correlated to TNM stage (P =0.035 and 0.030), dis-
tant metastasis (P =0.003 and 0.004), response to chemo-
therapy (P=0.017 and 0.016) and tumor size (P =0.029
and 0.026). However, miR-802 had no obvious connection

Fig.2 MiR-802 accelerated OS A

T . . 143B
migration and invasion. A, B Ain

R : _ @B miR-802 inhibitor
MiR-802 expression was con 8 miRNGC
firmed. C-F MiR-802 regulated @8 miR-802 mimic

OS cell migration and invasion
(magnification: 40 x). *P <0.05,
**P<0.01, ***P<0.001

Relative miR-802 expression
N

with age (P=0.519 and 0.343), sex (P=0.271 and 0.193),
familial cancer history (P =0.325 and 0.227), blood type
(P=0.916 and 0.996) and comorbidities (P =0.992 and
0.999). Those findings suggested miR-802 have a relation-
ship to OS development.

MiR-802 promoted OS migration and invasion

To explore the regulatory role of miR-802 in OS, the gain-
and loss-of-function experiments were used to show it. In
Fig. 2A, B, miR-802 expression was enhanced by miR-
802 mimic, while it was decreased by miR-802 inhibitor.
As presented in Fig. 2C-F, miR-802 mimic transfection

MG-63
] @ miR-802 inhibitor
= miR-NC
@ miR-802 mimic

I

Kok

w
L

Relative miR-802 expression

C D
o 1001 g miR-802 inhibitor
Migration » =9 miR-NC
g B8 miR-802 mimic
miR-802 inhibitor MIR-NC ~ miR-802 mimic g ] =
2 =
: ®
1438 & >
& £
‘S 404
7 2
au £
o =]
143B MG-63
E F
; '5%7 wm miR-802 inhibitor
Invasion “ B RN
miR-802 inhibitor miR-NC ~ miR-802 mimic '@ @8 miR-802 mimic
c
.2
- - - - :
>
=
[
3
MG-63 £

@ Springer

143B

MG-63



Clinical and Translational Oncology (2022) 24:266-275

271

significantly promoted migration and invasion of OS cells.

On the contrary, miR-802 inhibitor remarkably decreased

the migrated and invaded OS cells. These above results con-
firmed that miR-802 exerted suppressive roles in OS migra-

tion and invasion.

Fig.3 p27 acted as a sponge of
miR-802. A The binding sites
between p27 and miR-802.

B, C The luciferase activ-

ity of WT-p27 was strikingly
decreased by miR-802 mimic.
D-G The expression of p27 in
OS cells. *P<0.05, **P<0.01,
*#%P <(0.001

MiR-802 directly targeted to p27
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tumorigenesis, the downstream targets of miR-802 were
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As shown in Fig. 3A, the 3'-UTR of p27 has a putative
region for miR-802 binding. We used luciferase reports to
confirm the regulatory relationship between miR-802 and
p27. MiR-802 evidently inhibited the luciferase activity
of WT-p27 group in OS cells; however, it had no sup-
pressive effect in MT- p27 group (Fig. 3B, C). Further-
more, we detected the effects of miR-802 on p27 expres-
sion in OS cells in protein and mRNA level. Notably, p27

Table 5 The expression of p27 in 143B and MG-63 cells

expression was dramatically reduced by miR-802 mimic in
OS cells (143B, 1.40+1.04; MG-63, 1.66 + 1.43), whereas
it was enhanced by miR-802 inhibitor (143B, 0.46 +0.10;
MG-63, 0.46 +0.09) (Fig. 3D—G; Table 5). Therefore,
miR-802 directly regulated p27 expression by target its
3’-UTR in OS cells.

MiR-802 promoted OS cell migration and invasion
via regulating p27

Since above data has suggested p27 was direct target of
miR-802 in OS, p27 might participate miR-802-mediated

p27 expression P value
(mean + SD) promotion of OS cells. Therefore, we used miR-802 mimic
1438 to overexpress miR-802 in 143B and MG-63 cells and
R_802 inhib: 04640, 105 0.002 then transfect with p27 plasmid in these cell to reverse p27
mfR NC HHIHDIOT 187 io 96 expression to detect whether p27 simulate miR-802-induced
m?R_Soz o 1'40i 1'04** 0.009 effects. The mRNA level of p27 was reduced by miR-802
M“g 6‘3 e AL ‘ mimic (143B, 0.72 +0.33; MG-63, 0.75+0.31) and then
R 202 inhibi 0.46 40,097+ 0.003 reversed by transfecting with p27 plasmid in OS cells (143B,
- t . X . .
mTR e Hrbrer zzsil 10 2.31+0.26; MG-63, 2.01 +0.13) (Fig. 4A, B; Table 6). As
mTR_802 . 1.66i 1'43* 0.034 estimated, miR-802 up-regulation promoted OS cells migra-
e e ooE ’ tion and invasion and p27 plasmid evidently reversed miR-
Versus miR-NC 802 induced cell migration and invasion in Fig. 4C, D. In all,
*P<0.05, #*P<0.01, ***P <0.001 p27 joins miR-802-mediating promotion of OS progression.
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Table 6 The expression of p27 in 143B and MG-63 cells

p27 expression P value
(mean+SD
143B
miR-NC 1.25+0.84
miR-802 mimic 0.72+0.33* 0.025
miR-802 mimic+ pcDNA-p27 2.31+0.26%%* <0.001
MG-63
miR-NC 1.17+0.68
miR-802 mimic 0.75+£0.31%* 0.004
miR-802 mimic 4+ pcDNA-p27 2.01+0.13% 0.041

Versus miR-NC
*P<0.05, **P<0.01, ***P<0.001

MiR-802 promoted OS EMT

We want to detect the expression of EMT markers to explore
the functions of miR-802 of OS mechanism. The proteins
expression of EMT (vimentin, N-cadherin and E-cadherin)

in 143B and MG-63 cells were detected by western blot
analysis. The results showed that mesenchymal markers
(vimentin and N-cadherin) were enhanced by miR-802 over-
expression and compromised by p27 elevation. Opposite of
this, epithelial marker (E-cadherin) protein expression was
reduced by miR-802 augment, while the E-cadherin expres-
sion was reversed by p27 elevation (Fig. 5A, B). The above
findings indicated miR-802 may promote EMT to regulate
OS development in vitro via targeting p27.

MiR-802 promoted PI3K/AKT pathway

We want to explore the possible effect of miR-802 on OS
mechanism via PI3K/AKT pathway. Then, western blot
was used to detect proteins level of PI3K, p-PI3K, AKT and
p-AKT in OS cells. Overexpression of miR-802 increased
the phosphorylation of PI3K and AKT expression and p27
elevation could reverse this tendency, indicated that miR-802
overexpression could inactivate the PI3K/AKT pathway via
targeting p27 (Fig. 5C, D).

Fig.5 MiR-802 promoted EMT A 143B B MG-63
and PI3K/AKT pathway via & &
targeting in OS cells. A, B The . \&'\c‘ ,1’(9\ A \‘&C‘ '1»&\
protein levels of EMT in 143B &6‘ 'QJ%Q Q,»é‘ &J%Q
and MG-63 cells. C, D PI3K/ e & P &
¢ ¥ 7 © $ 7
AKT pathway expressions = & S = & s
regulated by miR-802 were . .
examined in OS cells vimentin | Wl - -_— vimentin - - e
N-cadherin | i - - N-cadherin| (D T -~
E-cadherin - = - E-cadherin - Le=—0j -
C 143B N D MG-63 @
N3 R
> & “O &
6\\’6\ Q"'& 6\\& %Qq,
& ot & &
o ¥ & o § &
< < < & g
e | (D @D - e | (D D D
ppizk| D @D e p-PK | (D D e
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Discussion

OS, a highly aggressive tumor affects young adults and
children, is characterized by rapid progress, great transfer
potential and high incidence [19, 20]. Moreover, molecular
targeted therapies have become a hot spot in tumor treat-
ments [17]. Therefore, identifying the mechanism of OS
tumorigenesis is important to develop effective therapeutic
approach.

Accumulating reports suggested that dysregulation of
miRNAs played crucial roles in the diagnosis and prognosis
of OS. Ren et al. [11] revealed that miR-758 upregulation
suppressed OS cell growth and metastasis in vitro. Micro-
RNA-524 targets phosphatase and tensin homolog deleted
on chromosome ten (PTEN) and promotes OS cell prolifera-
tion [21]. Gao et al. indicated that miRNA-133b can present
multiple tumor suppressor activities in OS through targeting
Fibroblast Growth Factor Receptor 1 (FGFR1) [22]. MiR-
802 participated in the progression of different tumors, such
as hepatocellular carcinoma (HCC) [23], cervical cancer
[24], gastric cancer [25]. For instance, Chao Jiang et al.
found that miR-802 participates in T-cell exhaustion through
post-transcriptional inhibition of regulated in development
and DNA damage response 1 (REDD1), which might pro-
vide the inhibitory effect on HCC progression [23]. Ming
Ni et al. showed that miR-802 expression exhibited down-
regulated trend in cervical cancer tissues and cells, which
suppressed the growth and metastatic-related phenotypes of
cervical cancer cell via targeting myosin regulatory light
chain interacting protein (MYLIP). Moreover, Zhong-Qing
Cao et al. found miR-802 was overexpressed in OS tissues
compared with adjacent normal tissues. And the enforced
expression of miR-802 could accelerate cell proliferation
in U20S and MG63 cells, meanwhile p27 expression was
negatively regulated by miR-802 [26]. However, the func-
tion of miR-802 on clinicopathological characteristics and
cell migration and invasion in OS remains unclear and the
specific mechanisms and downstream signaling pathways
between miR-802 and p27 in OS have not been reported yet.
Here, we indicated miR-802 was enhanced in OS, which was
obviously related to unfavorable clinical outcome. Moreover,
the overexpression of miR-802 promoted OS cell migration,
invasion and EMT. MiR-802 inhibitor could reverse this
trend, confirming that miR-802 has oncogenic effect in OS.

miRNAs may be correlated with the pathogenesis and
progression of various tumors through regulating their target
genes [27]. This study demonstrated p27 was a candidate
target of miR-802 in OS using luciferase reporter assay and
online prediction software. The previous research shown p27
is an important inhibitor of CDKs. MiR-200c can acceler-
ate tumor progression of gastric cancer by inhibiting p27
expression, which was similar to our findings in OS. We
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found p27 low expression in OS and it was negatively related
to miR-802 in OS tissues. Functional experiments showed
p27 expression was decreased after overexpression of miR-
802 and this influence was abolished by mutation of the
miR-802. In conclusion, miR-802 mediated the progression
of OS via targeting p27.

Zhong-Qing Cao et al. found that miR-802 could deac-
tivate the PI3K/AKT/mammalian target of rapamycin
(mTOR) pathway in non-small cell lung cancer (NSCLC)
cells in vitro and in vivo [26]. That reports revealed that
PI3K/AKT pathway was the downstream signaling pathways
of miR-802. To further explore the mechanism between
miR-802 and PI3K/AKT, we introduced p27 overexpressed
plasmids and found that miR-802 could promote the phos-
phorylation of PI3K and AKT, while p27 could counteract
this phenomenon, which suggested that miR-802 overexpres-
sion inactivated PI3K/AKT pathway via targeting p27. In all,
these findings suggested miR-802 participated in PI3K/AKT
pathway to regulate OS carcinogenesis via targeting p27.

Conclusion

This study indicated that miR-802 was overexpressed in OS,
which was related to poor clinical outcome of OS patients.
MiR-802 overexpression promoted OS cell migration, inva-
sion, EMT and inactivating PI3K/AKT pathway via target-
ing p27 in OS. The findings will help us better understand
the pathogenesis of OS.
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