
Research on the influence of miRNA145 on growth and transfer of
osteosarcoma cells.

Fei Hu1, FaMing Lv2, PingBo Chen2, Gang Lv2*

1Traditional Chinese Medicine Hospital of Ili Kazakh Autonomous Prefecture, Xinjiang, PR China
2Traditional Chinese Medicine Hospital of the XinJiang Uygyr Autonomous Region, Urumqi, PR China

Abstract

Purpose: To observe the influence of miRNA145 on the reproduction and transfer capacities of human
osteosarcoma cell line MG-63.
Method: The Lipofectamine 2000 lipofection method is adopted to transfect miRNA145 mimic into
human osteosarcoma cell line MG-63; at the same time, small RNA fragments with fluorescence are
transfected as the contrast for transfection efficiency detection, so as to detect the transfection efficiency
with the flow cytometer. The real-time quantitative RT-PCR detection is conducted 24 h after the
transfection to detect the miRNA145 expression level in MG-63 cells. The MTT test is conducted to
detect the influence of miRNA145 on the reproduction capacity of MG-63 cells. The wound healing test
is adopted to detect the influence of miRNA145 on the transfer capacity of MG63 cells.
Results: The Lipofectamine 2000 lipofection method is adopted for transfection of MG-63 cells, with
transfection efficiency of more than 90%. The miRNA145 expression level in MG-63 cells is significantly
increased 24 h after the transfection of miRNA145 mimic (P<0.05). The transfection of miRNA145 can
significantly restrain the reproduction and transfer capabilities of MG-63 cells (P<0.05).
Conclusion: miRNA145 plays a regulating role in the occurrence and development of osteosarcoma by
affecting the reproduction and transfer capabilities of osteosarcoma cells.
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Introduction
MicroRNA (miRNA) after transcription plays a role of
negative regulating in expression level of genes [1]. miRNA
plays important roles in a lot of biological processes, including
development, differentiation, apoptosis, metabolism, immunity
and tumor progression. More and more evidences indicate that
miRNA plays a regulating role in the occurrence and
development of tumors, with important roles during transfer
and invasion of tumor cells [2-5]. miRNA145 has been verified
to have abnormal expressions in multiple tumor tissues, with
close relationship to the occurrence and development of
multiple tumors [6-8]. However, no definite conclusion on the
influence of miRNA145 on growth and transfer capacities of
osteosarcoma cells has been drawn so far. Therefore, the
Lipofectamine2000 lipofection method is adopted in this
research to transfect miRNA145 mimic to human
osteosarcoma cell line MG-63 and up-regulate the miRNA145
expression level in human osteosarcoma cell line MG-63, so as
to observe the influence of miRNA145 on growth and transfer
capacities of human osteosarcoma cell line MG-63. It further
discusses on the role of miRNA145 in osteosarcoma
progression. The results are reported as follows.

Materials and Methods
The cells and the main reagent of human osteosarcoma cell line
MG-63 were purchased from ATCC, and the cells were
cultivated in RPMI-1640 culture medium including 10% fetal
calf serum. Lipofectamine2000, the transfection reagent, small
RNA fragments with fluorescence, DMSO and TRIzol were
purchased from U.S. Invitrogen Company; fetal calf serum and
RPMI-1640 culture medium were purchased from Gibco
Company; SYBR Green PCR reagent kit, miRNA145 and
negative control (NC) were purchased from Ambion Company.

Cell transfection
The cells of 70% integration were applied for the transfection,
which was operated strictly according to the Specifications for
Transfection of Lipofectamine2000.

The fluorogenic quantitative PCR Trizol was adopted to extract
the total RNA of cells, which was then conducted with inverse
transcription to cDNA. The PCR reaction conditions: 95°C for
5 min, 95°C for 10 sec and 60°C for 20 sec, with totally 40
cycles. The method of 2-∆∆Ct was adopted to count the relative
expression quantity of miRNA145. miRNA145 forward primer
sequence: 5’-GTCCAGTTTTCCCAGGAAT-3’, reverse primer
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sequence: 5’-TGGTGTCGTGGAGTCG-3’; internal reference
U6 forward primer sequence: 5’-
CTCGCTTCGGCAGCACA-3’ and reverse primer sequence:
5’-AACGCTTCACGAATTTGCGT-3’.

MTT cell reproductive capacity detection
After the transfection, the cells were inoculated in a 96-hole
culture plate, with further cultivation of 0 d, 1 d, 2 d, 3 d and 4
d. The MTT solution of 20 μL was added in the holes, and the
supernatant was extracted after the action of 4 h, and then the
DMSO solution of 150 μL was added. After that, the OD value
was measured at the wave length of 490 nm after low velocity
vibration of 10 min.

Detection on cell transfer capacity
The wound healing test method was adopted to detect the cell
transfer capacity, with detailed operating procedures reported
in literatures [9].

Statistical method
The SPSS 16.0 statistical software was adopted for data
analysis. The t-test was adopted for comparisons between 2
groups of data, and the difference had statistical significance if
P<0.05.

Results

Detection on transfection efficiency
As shown in Figure 1, according to the detection result of the
flow cytometer, the transaction efficiency 48 h after the
transfection was higher than 90%, which can be applied to
future tests.

Figure 1. Detection results of transfection efficiency with the flow
cytometer.

Detection on the miRNA145 expression in MG-63
after the transfection of miRNA145 mimic
As shown in Figure 2, compared with that of the blank control
group (1.04 ± 0.33) and the NC group (1.21 ± 0.56), the

miRNA145 expression (8.93 ± 1.45) in MG-63 cells of the
transfected miRNA145 mimic group was significantly
increased (P<0.05) 48h after the transfection of miRNA145
mimic.

Figure 2. Real-time quantitative RT-PCR detection on miRNA145
expression in MG-63 Cells.

The influence of miRNA145 on reproduction capacity
of MG-63 cells
As shown in Figure 3, compared with the blank control group
and the NC group, the transfected miRNA145 mimic
significantly restrained the reproduction capacity of MG-63
cells (P<0.05).

Figure 3. Detection on the influence of miRNA145 on the
reproduction capacity of MG-63 cells with the MTT method.

The influence of miRNA145 on the transfer capacity
of MG-63 cells
As shown in the results of the wound healing test in Figure 4,
compared with the NC group, the transfected miRNA145
mimic significantly restrained the transfer capacity of MG-63
cells (P<0.05).
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Figure 4. Detection on the influence of miRNA145 on the transfer
capacity of MG-63 cells with the wound healing test.

Discussion
As a kind of small non-coding RNAs, microRNA (miRNA)
has the length of about 19-25 nucleotides. According to large
numbers of researches in recent years, miRNA plays a very
important role in progression of human tumors [10-16].
Therefore, miRN145 is regarded as a new tumor restraining
miRNA. Besides, it has been verified by related research
findings that the miRN145 expression level is significantly
reduced in multiple tumor cells [6-8]. At present, most
researches related to the influence of miRN145 on the
occurrence and development of osteosarcoma lay emphasis on
its influence on the reproduction and apoptosis of
osteosarcoma cells. However, little literature is reported on the
influence of miRN145 on the transfer of osteosarcoma cells.
According to the findings of this research, compared with the
blank control group and the NC group, the transfected
miRNA145 mimic can significantly restrain the reproduction
capacity of MG-63 cells (P<0.05). The result is consistent with
the influence of miRNA145 on the reproduction capacity of
osteosarcoma cells reported in literature [17]. Based on further
research results, besides the influence on the reproduction
capacity of osteosarcoma cells, miRNA145 also significantly
restrains the transfer capacity of osteosarcoma cells (P<0.05).
In conclusion, the role played by miRN145 on the progression
of osteosarcoma cells is observed in this research. According to
research findings, miRN145 can restrain the growth and
transfer capacities of osteosarcoma cells. The research findings
in this article provide a new opinion on the progression of
osteosarcoma. In addition, the research findings indicate that
miRN145 can be utilized as a potential therapeutic target in the
treatment of osteosarcoma. However, considering that the
biological effect based on miRNAs downstream target gene
determines the effect of miRNAs, further researches shall be
conducted to figure out the specific target gene for miRNA145
to play the restraining role in the growth and transfer of
osteosarcoma cells.
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