Int J Clin Exp Pathol 2015;8(11):14241-14246
www.ijcep.com /ISSN:1936-2625/1JCEPO016775

Original Article
Effect of miR-143 on the apoptosis of
osteosarcoma cells

Hao Liu?, Hongliang Wang?, Haichun Liu?, Yunzhen Chen?

Departments of 1Orthopedics, ?2Emergency Surgery, Qilu Hospital, Shandong University, Jinan 250012, Shandong,
China

Received September 24, 2015; Accepted October 26, 2015; Epub November 1, 2015; Published November 15,
2015

Abstract: As one common malignant bone cancer, osteosarcoma is mainly occurred in young people with increas-
ing incidences. Current treatment of osteosarcoma includes surgery and chemo-/radio-therapy. Due to the unclear
pathogenesis mechanism, the overall treatment efficacy is still not satisfactory. As anti-apoptotic molecule Bcl-2 has
been suggested to be related with osteosarcoma and is regulated by miR-143, we thus investigated the correlation
between miR-143 and Bcl-2 in osteosarcoma patients, in an attempt to elucidate the role of miR-143 in cancer oc-
currence. Real-time fluorescent RT-PCR was used to quantify expression levels of miR-143 and Bcl-2 from a total
of 5 osteosarcoma patients, along with protein contents determination by Western blotting. In vitro study was also
performed to detect Bcl-2 expression and cell apoptosis via silencing or over-expressing miR-143 in cultured osteo-
sarcoma cells. MiR-143 showed down-regulation in osteosarcoma tissues. Bcl-2, however, had elevated expression
in cancer cells when compared to adjacent tissues (P<0.05). In cultured cells, Bcl-2 expression level was also po-
tentiated after knock-down of miR-143, while those cells with miR-143 over-expression had depressed Bcl-2 levels.
Those cells transfected with miR-143 mimics had higher percentage of apoptotic cells. MiR-143 can regulate the
expression of Bcl-2 gene in osteosarcoma cells, and mediate the apoptotic process, thereby playing a critical role in
the pathogenesis of osteosarcoma.
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Introduction

As a common malignant bone tumor, osteosar-
coma is mostly developed in children and
younger populations [1]. Osteosarcoma is fea-
tured with higher incidence, malignancy and
metastatic rates [2], thus causing its unfavor-
able prognosis and higher recurrence rate,
leading to higher social and family costs [3].
Rapid progresses have been obtained regard-
ing the treatment of osteosarcoma with the
advancing technology, but still leaving the
5-year survival rate at relatively lower level [4].
In order to improve the diagnosis and treat-
ment efficacy, further explorations are required
targeting more specific biological markers. The
emergence of micro RNA (miRNA) provides an
alternative choice for specific diagnosis and
individualized treatment of osteosarcoma. As
one kind of small non-coding RNA , miRNA has
highly conserved sequence containing about
18~24 nucleotides [5]. Mature miRNA with sin-
gle-stranded form is transcribed from miRNA-

coding gene under the direction of RNA poly-
merase Il to synthesize pre-miRNA, which is
undergone double splicing and editing by
Drosha and Dicer enzymes [6]. Via binding onto
3’-untranslated region (UTR) of the target gene-
coding mRNA, miRNA exert its biological func-
tion via degradation or inhibition of translation,
thus regulating the expression of the target
gene and related cellular functions [6]. Studies
have shown the involvement of miRNA in multi-
ple steps of tumor occurrence and activity via
gene expression modulation [7, 8]. Therefore,
the quantification of specific miRNA level may
own significant implication for the early diagno-
sis of tumors. MiR-143 has been found to be
down-regulated in osteosarcoma tissues [9],
suggesting the possible relationship between
miR-143 and osteosarcoma formation. This
study thus detected the expression of miR-143
and its target genes in osteosarcoma tissues
and adjacent tissues, in addition to in vitro cell
assay for the mediating effect of miR-143, in an
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Table 1. Primer sequences for gPCR

Target gene  Forward primer

Reverse primer

B-actin 5’- GAGGG AAATC GTGCG TGAC-3’

Bcl-2 5’- CCTCT CGAGA AGGAT GGCGC ACGC TGG-3’

miR-143 5’-AGTCA GTGAG ATGAA GCACT G-3’

U6 5’-GCTTC GGCAG CACAT ATACT AAAAT-3’

5’- CTGGA AGGTG GACA GTGAG-3’

5’-CCGGA ATTCT TGGGC AGGCA TCTTG ACT-3’
5’-GTGCA GGGTC CGAGG T-3’

5’-CGCTT CACGA ATTTG CGTGT CAT-3’
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Figure 1. MiR-143 expression. *, P<0.05 compared
to tumor adjacent tissue.

attempt to illustrate the potential role of miR-
143 in the occurrence and progression of
osteosarcoma.

Materials and methods
Patient information

A total of five osteosarcoma patients who have
received the surgical resections in Qilu Hospital,
Shandong University between May 2013 and
May 2014 were recruited as the patient group.
Both tumor tissue and adjacent non-carcinoma
tissue samples were collected during the sur-
gery and stored in liquid nitrogen. The tumor-
adjacent tissue was employed as the control
group. This study has been preapproved by Qilu
Hospital, Shandong University. Written con-
sents have been obtained from patients and
their guardians.

Cell line

MG63 osteosarcoma cell line was purchased
from Chinese Academy of Science, Shanghai
and was incubated in RPMI 1640 medium
(Gibco, US) containing 10% fetal bovine serum
(FBS, Gibco, US).

Real-time fluorescent PCR

Total tissue RNA was extracted by Trizol
reagents (Invitrogen, US) following manual
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instruction, and was used as the template to
synthesize cDNA. Fluorescent quantitative PCR
(gPCR) was performed using cDNA, PCR prim-
ers (as Table 1) and SYBR gqPCR Mix (Toyobo,
Japan). Amplification conditions were: 95°C
per-denature for 15 sec, followed by 40 cycles
each containing 95°C denature (15 sec), 60°C
annealing (15 sec) and 72°C elongation (45
sec). The relative mRNA level was determined
by 224t method.

Western blotting

Tissues were homogenized and lysed in RIPA
buffer (0.5 mL) with proteinase inhibitor cock-
tail. After complete tissue lysis, proteins were
collected from the supernatant after iced vor-
tex, sonic rupture and cold centrifugation
(10000 g, 10 min). Protein contents were deter-
mined by BCA method using absorbance value.
After boiled denature, protein samples were
loaded onto SDS gel (Sigma, US) for electropho-
resis separation. The protein band was then
transferred to NC membrane in transferring
buffer. The membrane was then blocked,
washed and incubated with primary antibody
(1:2000, Abcam, US) overnight. Secondary anti-
body (1:10000) was applied on the next day for
1-hour incubation at room temperature. After
development and exposure, a gel imaging anal-
ysis system GIS-2020D was used to calculate
the optical density (OD) value of all protein
bands for illustrating relative protein level.

Flow cytometry

Cultured cells were collected (5 x 108) in tubes
for 1000 g centrifugation for 5 min. After dis-
carding the supernatant, 0.1 mL blocking buf-
fer was added for 10-min incubation at room
temperature. Buffer containing Ca?* was then
added to discard the supernatant. Labelling
solution (0.1 mL) was then added with Annexin
V substrate for another 15 min incubation.
After centrifugation and discarding superna-
tants, 0.3 mL labelling solution was mixed with
Pl dye. The sample was then loaded on the flow
cytometry for analysis.
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adjacent non-tumor tissue
samples. Results showed
significantly depressed miR-
143 expression in tumor
tissues, which was about
56% of that in tumor ad-
jacent tissues (P<0.05,
Figure 1).
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Figure 2. Bcl-2 expressions in tumor and adjacent tissues. A. mRNA level of
Bcl-2; B. Western blotting bands. *, P<0.05 compared to tumor adjacent tissue.
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itis necessary to find its tar-
get gene. Based on soft-
ware estimation, Bcl-2 may
126 1.63 be the candidate. As
one anti-apoptotic mole-
cule, Bcl-2 played a critical
role in the cell apoptosis.
We thus examined the
expressional prolife of Bcl-2
and found about 2.1-fold in-
creased mRNA in osteosar-
coma tissues compared
to tumor adjacent tissue
(P<0.05, Figure 2A). The
protein level of Bcl-2 in
tumor was also higher
miR 143 than control ones (P<0.05,
Figure 2B).

Figure 3. Dual-luciferase reporter assay. *, P<0.05 compared to negative con-

trol (NC).

Statistical analysis

All experiments were performed at least in trip-
licates. Data were presented as mean + stan-
dard error of means (SEM). SPSS 19.0 software
was used to analyze all collected data. Student
t-test or analysis of variance (ANOVA) was
employed for comparisons of means. A statisti-
cal significance was defined when P<0.05.

Results
MiR-143 expression in osteosarcoma tissues

Previous study has revealed the down-regula-
tion of miR-143 in osteosarcoma cells. To fur-
ther explore the role of miR-143 in osteosarco-
ma formation, we quantified the expression
level of miR-143 in both osteosarcoma and
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Bcl-2 as the target gene of
miR-143

To prove the regulatory relationship between
miR-143 and Bcl-2, we used the dual luciferase
reporter system to test its interaction. We con-
structed reporter vector of both wild type and
mutant forms of 3-UTR region of Bcl-2 gene,
and co-transfected those vectors with pTK vec-
tor and miR-143 mimics into MG63 cells.
Results found significantly inhibited luciferase
activity after co-transfection of wild type 3’-UTR
of Bcl-2 gene and miR-143 mimic, compared to
those cells transfected with mutant Bcl-2 and
miR-143 vectors (Figure 3). These results sug-
gest that Bcl-2 works as one target gene of
miR-143.

MiR-143 regulates Bcl-2 gene expression

We further tested the effect of miR-143 on
Bcl-2 gene expression via manipulating endog-
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apoptosis of osteosarcoma
cells

As the regulatory role of
miR-143 on endogenously
expression of Bcl-2, we
thus tested the effect of
miR-143 in tumor cell apop-
tosis. In MG63 cells, we

*
0.5
0.0- ) T J
< W & k.
& & &
t“o \""b
@“'
B
miR-143 NC
NC mimic inhibitor

si2 (D -

U D C—

1.00 0.57 0.92

firstly transfected them

with  miR-143 mimics to

elevated its expression

level, followed by Annexin

V/Pl double labelling on
miR-143 flqw cytometry .to deter-
o mine the apoptotic level. As
inhibitor shown in Figure 5, the
introduction of miR-143
mimics remarkable incre-
ased the percentage of
apoptotic cells, suggesting
the involvement of miR-143
in tumor cell apoptosis.

1.25

Discussion

Figure 4. Bcl-2 expressions in MG63 cells. A. mRNA level of Bcl-2 gene; B. Pro-
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Figure 5. MG63 cell apoptosis after miR-143 mimics
transfection. *, P<0.05 compared to negative con-
trol.

enous miR-143 level in MG63 cells. As shown
in Figure 4, the transfection of miR-143 mimic
effectively depressed Bcl-2 expression by more
than 40% compared to control group (P<0.05).
Meanwhile, the transfection of miR-143 inhibi-
tor endowed cells with elevated Bcl-2 expres-
sion by more than 30% (P<0.05). These results
suggest the role of miR-143 in mediating Bcl-2
gene expression.
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As a common malignant
bone tumor, osteosarcoma
is mostly developed in chil-
dren and younger populations [1]. Due to its
high malignancy, metastatic level and unfavor-
able prognosis, classical treatment including
surgery combined with chemo-/radio-therapy
still cannot obtain satisfactory treatment effi-
cacy. With the advancement of medical tech-
nology, the treatment of osteosarcoma has
been remarkably improved, but still leaving the
tumor metastasis and/or re-occurrence as
major reasons causing tumor related mortality
Exosome-formed synthetic microRNA-143 is
transferred to osteosarcoma cells and inhibits
their migration [10]. Recently emerged genetic
therapy against tumors has brought a revolu-
tion to cancer treatment [11-13]. Targeting the
key molecule or gene in tumor pathogenesis,
gene therapy can modulate proliferation and
differentiation of tumor cells via specifically
modifying biological functions [14]. Therefore,
the identification of critical molecule/gene in
the formation of osteosarcoma can bring revo-
lutionary changes to diagnosis and treatment
of tumors.

As one kind of small non-coding RNA, miRNA
has highly conserved sequence and function,
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and may regulate the expression of target
genes via binding onto 3-UTR region of the
gene [7] Studies have found that miRNAs could
regulate nearly 30% of all genes in our body.
MiR-143 was found to be down-regulated in
various malignant tumors including cervical
cancer, rectal cancer, osteosarcoma and naso-
pharyngeal carcinoma [15, 16]. This study also
revealed the decreased level of miR-143 in
osteosarcoma tissues when compared to
tumor adjacent tissues. To further illustrate the
role of miR-143, we selected some candidates
of miR-143 target genes including TGF-f, ERK-5
and Bcl-2 [17-20]. Early study has established
Bcl-2 as one important anti-apoptotic factor for
regulating cell proliferation [21].

Our study showed elevated Bcl-2 and depressed
miR-143 in osteosarcoma tissues compared to
tumor adjacent tissues. With the help of soft-
ware screening, Bcl-2 may be one target gene
of miR-143. To further confirm the relationship,
we constructed wild type and mutant forms
and 3-UTR of Bcl-2 gene vectors, which were
tested under a dual luciferase reporter system.
This result further validated the specific binding
between miR-143 and 3’-UTR of Bcl-2 gene. We
further manipulated the intracellular miR-143
level to observe the effect on Bcl-2. Results
showed that both mRNA and protein levels of
Bcl-2 were depressed after over-expression of
miR-143. Meanwhile, the inhibition of miR-143
potentiated intracellular Bcl-2 level. These
results suggested that miR-143 can regulate
Bcl-2 expression. In the last part of this study, it
is found that elevated percentage of apoptotic
cells occurred in osteosarcoma cells transfect-
ed with miR-143 mimics, suggesting the facili-
tation of miR-143 on tumor cell apoptosis. The
occurrence of osteosarcoma is a complex pro-
cess involving multiple factors [22]. Our study
demonstrated the role of miR-143 in cancer
pathogenesis via regulating Bcl-2 expression.
This study provided further knowledge on the
pathogenesis of osteosarcoma and gene thera-
py strategy, although detailed mechanism is
worth further investigations.
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