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Introduction: Lnc712 has been characterized as an oncogenic IncRNA in breast cancer.
This study aimed to investigate the role of Lnc712 in osteosarcoma (OS).

Methods: OS and paired non-tumor tissues were collected from 58 OS patients. Expression
of Lnc712 and miR-129-5p in paired tissue samples was determined by RT-qPCR. Lnc712
and miR-129-5p expression was achieved in OS cells to study the interaction between them.
Cell proliferation was analyzed by CCK-8 assay.

Results: Lnc712 was upregulated in OS and was inversely correlated with miR-129-5p. In
OS cells, Lnc712 overexpression failed to significantly affect miR-129-5p, while miR-129-
5p overexpression led to downregulated Lnc712. Cell proliferation showed that Lnc712
overexpression resulted in increased cell proliferation rate. MiR-129-5p overexpression
played an opposite role and reversed the effect of Lnc712 overexpression.

Discussion: MiR-129-5p may suppress cell proliferation of OS by down-regulating
Lnc712.
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Introduction

Osteosarcoma (OS) as a common type of bone cancer mostly originates from
osteoblast cells mainly affects teenagers and adults younger than 30 years.! OS is
rare type of malignancy with an annual incidence rate of 3—4 out of one million
people in the United States.” Although OS is rarely curable, with proper treatment,
such as ablative surgery, more than 70% of patients with regional OS can survive
longer than 5 years.” However, metastasis to other parts of the human body, such as
other bones, brain and lungs, is common in OS patients.*> Once distant metastasis
occurred, the 5-year overall survival rate will decrease to below 30%.° Therefore,
novel therapeutic approaches are still needed to further improve the survival of OS
patients.

The exact cause is unknown.” However, previous studies on the molecular
pathogenesis of OS have revealed that nearly all aspects of the development and
progression of OS require the involvement of molecular players.®’ With the
increased understanding of the functionality of these molecular players, targeted
therapy, which aims to suppress cancer progression by regulating related gene
expression, has come out.'® Non-coding RNAs (ncRNAs), such as the short
miRNAs and long IncRNAs, are not involved in protein-coding but regulate
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gene expression at multiple levels to regulate human
diseases.'""'* In the development and progression of
OS, IncRNAs and miRNAs regulate multiple cell beha-
viors, such as proliferation, migration and invasion, to
participate in cancer biology.'*"'* Therefore, ncRNAs are
promising targets for the development of targeted ther-
apy. However, the function of most ncRNAs remains
unclear. Lnc712 has been characterized as an oncogenic
IncRNA in breast cancer,’” while its role in OS is
unknown. We predicted that Lnc712 may be targeted by
miR-129-5p, which is also a critical player in cancer
biology.'® This study aimed to investigate the role of
Lnc712 in OS and to explore its interaction with miR-
129-5p.

Patients and Methods

OS Patients

From March 2017 to March 2020, we enrolled 58 OS
patients (36 males and 22 females; 11 to 30 years; 20.4
+ 4.1 years) at The Affiliated Huaian No.l People’s
Hospital of Nanjing Medical University. Ethics
Committee of this hospital approved this study before
the enrollment of patients. No recurrent patients were
included and all the 58 OS patients were newly diagnosed
cases. In view of the fact that other clinical disorders or
therapies may also affect the expression of genes that we
were working on, patients complicated with other clinical
disorders or patients received any therapies for any clin-
ical disorders within 3 months before this study were
excluded. All patients or their parents signed informed
consent. Procedures operated in this research were com-
pleted in keeping with the standards set out in the
Announcement of Helsinki and laboratory guidelines of

research in China.

OS Tissues and Cells

Fine needle aspiration was performed all 58 OS patients to
collect paired OS and non-tumor tissues. Following con-
firmation by histopathological exam, all tissue samples
were immediately subjected to total RNA extractions and
subsequent experiments.

MG-63 and Hs 3.T human OS cell lines (ATCC, USA)
were used. Cells were cultivated in medium composed of
90% RPMI 1640 and 10% FBS. Cells were cultivated at
37°C in a 5% CO, incubator (95%) humidity. For subcul-
tivation, a ratio of 1:8 was used. Cells were harvested at

about confluence of 85% to perform subsequent

experiments.

Vectors, miRNAs and Cell Transfection
Backbone vector expressing Lnc712 was constructed with
pcDNA3.1 vector (Invitrogen). Mimic of miR-129-5p and
negative control (NC) miRNA were also from Invitrogen.
Vector (1ug) or miRNA (50 nM) was transfected into 10®
cells through Lipofectamine®™ 2000 (Invitrogen)-mediated
transient transfections. To perform NC experiment, cells
were transfected with either NC miRNA or empty vector.
To perform control (C) experiment, cells without transfec-
tions were cultivated under normal conditions until the end
of experiments. Incubation with transfection mixture was
performed for 6h, followed by washing with fresh med-
ium. Cells were cultivated for 48h after transfections prior
to subsequent experiments.

RNA Preparation

RNAs were isolated from paired non-tumor and OS tis-
sues, as well as MG-63 and Hs 3.T cells using Ribozol
reagent (Invitrogen). To perform genomic DNA removal,
DNase I (Invitrogen) was used to incubate with all RNA
samples for 2h at 37°C. RNAs were separated by 5%
Urine-PAGE gel to check RNA integrity. RNA purity
was checked by determining the ratio of OD 260/280.

RT-qPCR

RNA samples with a ratio of OD 260/280 close to 2.0,
which indicates pure RNA samples, were subjected to
reverse transcriptions using a Reverse Transcription
System (A2790, Promega Corporation) to synthesize
cDNA samples. With cDNA samples as template, SYBR
Green Master Mix (Bio-Rad) was used to prepare qPCRs
with 18S rRNA as internal control to measure the levels of
Lnc712 expression.

To determine the expression of mature miR-129-5p,
poly(A) addition to mature miRNAs, reverse transcrip-
tions and qPCRs were performed with U6 as internal
control. All the three steps were performed using All-in-
One™ miRNA qRT-PCR Reagent Kit (Genecopoeia). Ct
values of three technical replicates included in each
experiment were normalized to internal controls using
22T method. Sequences of primers used were: 5'-
AAATACCTCACCCTCATCTATACCAAC-3" (forward)
and S5 -TTTCCCGTTGCCATTGAT-3" (reverse) for
Lnc712; 5’-CTACCACATCCAAGGAAGCA-3" (for-

ward) and  5'-TTTTTCGTCACTACCTCCCCG-3’
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(reverse) for 18S rRNA. Forward primer of miR-129-5p
was 5'-CTTTTTGCGGTCTGGGCT-3". Reverse primer
of miR-129-5p and U6 primers were included in the kit.

Cell Proliferation Assay

Following transfections, MG-63 and Hs 3.T cells were sub-
jected to cell proliferation assays using Cell Counting Kit 8
(CCKS, ab228554, Abcam). Cells were transferred to each
well of a 96-well cell culture plate with 4000 cells in 0.1 mL
medium per well. At 37°C, cells were cultivated and OD
values (450 nm) were measured every 24h for a total of 96h.
At 2h before the measurement of OD values, CCK-8 solution
was added to 10%. OD values were normalized to C group at
96h (100%) to plot proliferation curves. This assay was
performed in at least three biological replicates, in each
biological replicate three technical replicates were included.

Statistical Analysis

Gene expression levels in paired tissues measured by RT-
gPCR were expressed as average values. Mean+SD value
was used to express data of three independent replicates of
other experiments. Paired #-test was used for the explora-
tion of differences between paired ¢-test. ANOVA Tukey’s
test was used to explore significant differences among
more than 2 groups. Correlation analysis was performed
by linear regression. P<0.05 was statistically significant.

Results
Altered Expression of Lnc712 and
MiR-129-5p Was Observed in OS

Lnc712 and miR-129-5p expression in paired non-tumor
and OS tissues collected from OS patients (n=58) was
determined by RT-qPCR. Compared to non-tumor tissues,
OS tissues exhibited significantly higher levels of Lnc712
expression (Figure 1A, p<0.001). In contrast, OS tissues

>

*k%

Relative Lnc712 level

Non-tumor os

exhibited significantly lower levels of miR-129-5p expres-
sion in comparison to non-tumor tissues (Figure 1B,
p<0.001). Therefore, altered expression of Lnc712 and
miR-129-5p may participate in OS.

Lnc712 and MiR-129-5p Were Inversely

Correlated

Correlation analysis showed that Lnc712 and miR-129-5p
were significantly and inversely correlated across OS tissues
(Figure 2A). In addition, a reverse and significant correlation
between Lnc712 and miR-129-5p was also observed across
non-tumor tissues (Figure 2B). Therefore, Lnc712 and miR-
129-5p may interact with each other.

MiR-129-5p May Target Lnc712 to

Downregulate It in OS Tissues

The potential interaction between Lnc712 and miR-129-5p
was predicted by IntaRNA 2.0 (http://rna.informatik.uni-
freiburg.de/IntaRNA/Input.jsp). It was observed that miR-
129-5p may target Lnc712 (Figure 3A). To explore the
interaction between Lnc712 and miR-129-5p, Lnc712
expression vector or miR-129-5p mimic was transfected

into MG-63 and Hs 3.T cells. Transfections were con-
firmed by RT-qPCR (Figure 3B, p<0.05). It was observed
that cells transfected with Lnc712 expression vector
showed no significant alterations in the expression levels
of miR-129-5p (Figure 3C). In contrast, cells with miR-
129-5p mimic transfection showed significantly lower
levels of Lnc712 expression (Figure 3D, p<0.05).

MiR-129-5p Targeted Lnc712 to Suppress

Cell Proliferation
The roles of Lnc712 and miR-129-5p in regulating the
proliferation of MG-63 and Hs 3.T cells were explored

10+ *k%

Relative miR-129-5p level

Non-tumor oS

Figure | Altered expression of Lnc712 and miR-129-5p was observed in OS. Lnc712 (A) and miR-129-5p (B) expression in paired non-tumor and OS tissues collected from
OS patients (n=58) was determined by RT-qPCR. Average values of three technical replicates were presented and compared. ***p<0.001.
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Figure 2 Lnc712 and miR-129-5p were inversely correlated. Linear regression was performed to analyze the correlations between Lnc712 and miR-129-5p across OS
tissues (A) and non-tumor tissues (B).
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Figure 3 MiR-129-5p may target Lnc712 to downregulate it in OS tissues. The potential interaction between Lnc712 and miR-129-5p was predicted by IntaRNA 2.0 (A). To
explore the interaction between Lnc712 and miR-129-5p, Lnc712 expression vector or miR-129-5p mimic was transfected into MG-63 and Hs 3.T cells. Transfections were
confirmed by RT-qPCR (B). The effects of Lnc712 expression vector transfection on miR-129-5p (C) and the effects of miR-129-5p mimic transfection on Lnc712 (D) were
also explored by RT-qPCR. Data of three biological replicates was expressed as mean+SD. *p<0.05.
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Figure 4 MiR-129-5p targeted Lnc712 to suppress cell proliferation. The roles of Lnc712 and miR-129-5p in regulating the proliferation of MG-63 and Hs 3.T cells were
explored by cell proliferation assay. Data of three biological replicates was expressed as meanSD. *p<0.05.

by cell proliferation assay. It was observed that Lnc712
overexpression resulted in increased cell proliferation rate.
MiR-129-5p overexpression played an opposite role and
reversed the effect of Lnc712 overexpression (Figure 4,
p<0.05).

Discussion

This study analyzed the interactions between miR-129-5p
and Lnc712 in OS. We found that miR-129-5p was down-
regulated in OS and Lnc712 was upregulated in OS. In
addition, miR-129-5p may target Lnc712 to suppress the
proliferation of OS cells.

In a recent study, Cui et al reported that Lnc712 was
overexpressed in breast cancer and it may interact with
heat-shock protein 90 to mediate the binding of heat-shock
protein 90 to cell division cycle 37, thereby promoting
cancer cell division and proliferation.'” In a recent study,
Lnc712 was found to be significantly overexpressed in
hepatocellular carcinoma and predicted poor survival of
patients.'® In addition, Lnc712 may interact with miR-142-
3p to upregulate Bach-1, thereby promoting cancer cell
proliferation and metastasis.'® Based on our knowledge,
the involvement of Lnc712 in other types of cancers
remains unclear. Specifically, the upstream regulator of
this IncRNA in cancer biology is unknown. In this study,
we first reported the upregulation of Lnc712 in OS. In
addition, overexpression of Lnc712 resulted in the
increased proliferation of OS cells. OS is a type of sar-
coma, which has very different mechanism from breast
cancer. Our study and the previous study'® showed that
Lnc712 could promote the proliferation of cancer cells in

two different types of cancers. Therefore, we may spec-
ulate that Lnc712 may also promote cancer cell prolifera-
tion in other type of cancers. More studies are needed to
elucidate the functionality of Lnc712 in other cancers.
MiR-129-5p has reported to play tumor-
suppressive role in several types of cancers, such as
0S."81% It is known that miR-129-5p gene is methylated
in OS and demethylation of miR-129-5p suppresses the
malignant phenotype of OS cells.'® In another study, miR-
129-5p was reported to target DLK1 to reduce the stemness

been

of OS cells."” Based on our knowledges, all previous stu-
dies reported the targeting of protein-coding genes by miR-
129-5p. In this study, we reported that miR-129-5p could
also target a IncRNA in OS cells. In addition, we observed
that miR-129-5p and Lnc712 were inversely correlated
across both non-tumor and OS tissues. Therefore, the tar-
geting of Lnc712 by miR-129-5p may exist under both
pathological and physiological conditions. Future studies
may focus on the role of the interaction between Lnc712
and miR-129-5p in physiological processes.

However, this study has several limitations. First, due to
the low incidence of OS, this study only analyzed a small
number of patients. Moreover, the in vivo interaction between
miR-129-5p and Lnc712 was unknown. Future studies are
needed to include more patients and perform in vivo animal
model experiments to further confirm our conclusions.

In conclusion, miR-129-5p is downregulated in OS and
Lnc712 is upregulated in OS. MiR-129-5p can target Lnc712
to suppress the proliferation of OS cells. The increased under-
stating of the interaction between miR-129-5p and Lnc712
may provide novel target for the therapeutic treatment of OS.

Cancer Management and Research 2021:13

submit your manuscript

2263

Dove


http://www.dovepress.com
http://www.dovepress.com

Yu et al

Dove

Availability of Supporting Data

The data that support the findings of this study are avail-

able on request from the corresponding author. The data

are not publicly available due to their containing informa-

tion that could compromise the privacy of research

participants.

Ethical Approval and Consent to

Participate
All patients or their parents signed informed consent. All

producers were approved by The Affiliated Huaian No.1

People’s Hospital of Nanjing Medical University Ethics

Committee. This study was conducted in accordance with
the Declaration of Helsinki.
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