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Summary

Purpose: This study aimed to explore the expression changes
of microRNA (miR)-140-5p and miR-370 in nephroblastoma
and its effect on the proliferative ability of nephroblastoma
WT_CLS1 and SK-NEP-1 cells.

Methods: The expression levels of miR-140-5p and miR-
370 was detected by quantitative real-time PCR (qRT-PCR)
in cancer tissues and normal adjacent tissues which were
collected from 60 patients with nephroblastoma. Expression
vectors of miR-140-5p and miR-370 were constructed, and
transient transfection of human nephroblastoma cell lines
WT_CLS1 and SK-NEP-1 was carried out in vitro. There
were three groups of the two genes: Blank cell group (blank
group); Gene transfection group (miR-490-5p group, miR-
370 group); and No-load transfection group (NLTF group).
The proliferative ability of WT_CLS1 and SK-NEP-1 cells
was detected by MTT assay.

Results: The results of miR-140-5p and miR-370 detected by

Introduction

Nephroblastoma is an embryonic malignant
solid tumor that mostly occurs in children [1]. Ac-
cording to the statistical results of Gooskens et
al [2,3], 98% of cases of nephroblastoma occurred
under the age of 10, mostly under 3 years old, and
the incidence of nephroblastoma in children un-
der 15 decreased significantly, while the incidence
of nephroblastoma was lower in adults and there
was no significant difference between males and
females [4]. The clinical manifestations are unilat-

qRT-PCR showed that in cancer tissues the expression level
of miR-140-5p was significantly lower than that in adjacent
tissues, and the level of miR-370 was significantly higher
than that in adjacent tissues, and the difference was statisti-
cally significant (p<0.001). The proliferation of WT_CLS1
and SK-NEP-1 cells in miR-140-5p group was significantly
lower than that in NLTF group (p<0.05), while the prolifera-
tion of WT_CLS1 and SK-NEP-1 cells in miR-370 group
was significantly higher than that in NLTF group (p<0.05).

Conclusion: miR-140-5p is lowly expressed and miR-370
is highly expressed in nephroblastoma tissues; miR-370 can
promote the proliferation of WT-CLS1 cells in nephroblas-
toma, and miR-140-5p can inhibit their proliferation and it
may become a new target for the treatment of nephroblas-
toma in the future.
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eral or bilateral abdominal mass, abdominal dis-
tension accompanied by hypertension, headache,
hemoptysis and other symptoms [5]. In recent
years, rapid progress has been made in the diag-
nosis and treatment of nephroblastoma [6]. The
results of Kumar et al [7] showed that the overall
4-year survival rate of American nephroblastoma
patients was 95%, and the 4-year tumor-free sur-
vival rate was 88%. However, there are still some
patients in whom control of tumor proliferation is

Corresponding author: Dr. Xuehui Wang, MD. Department of Nephrology, General Hospital of the General Administration of
Agriculture and Reclamation of Heilongjiang, No.235 Hashuang Rd, Harbin 150088, PR.China.

E-mail: wangxhO6n@163.com
Received: 12/03/2019; Accepted: 21/04/2019

@ This work by JBUON is licensed under a Creative Commons Attribution 4.0 International License.



2106

miR-140-5p and miR-370 in nephroblastoma

not achieved because of misdiagnosis or improper
treatment, which directly affects the patient’s con-
dition [8,9].

The etiology and pathogenesis of nephroblas-
toma are very complicated, and the proliferative
mechanism of nephroblastoma has not been fully
understood at present [10]. In recent years, miRs
have become a hot research and analysis topic.
MiRs are a group of non-coding RNAs consisting
of about 19-25 nucleotides in length, which can
regulate the expression of multiple genes after
transcription and thus play an important role as
oncogenes or anti-oncogenes. MiRs also play an
important role in ontogeny [11,12]. At present, it
has been reported that the increase of miR-370 is
closely related to breast cancer, lung cancer, pros-
tate cancer and many other malignant tumors,
and miR-140-5p can promote cell proliferation
and inhibit apoptosis in various tumor cell lines
[13,14]. Therefore, by analyzing the expression of
miR-140-5p and mir-370 in nephroblastoma and
its proliferation in WT_CLS1 and SK-NEP-1 cells,
researchers further clarified the role of these two
miRs in nephroblastoma and provided reliable and
effective reference for targeted therapeutic gene in
this study.

Methods

Clinical data of patients

60 patients, including 34 males and 26 females with
age ranging of 1-37 years (average 10.37+7.61 years),
with nephroblastoma diagnosed in First Affiliated Hospi-
tal of Qigihar Medical College from January 2015 to De-
cember 2017 were selected in this study. Cancer tissues
and normal adjacent tissues of patients were obtained
(Table 1).

Main materials

Human nephroblastoma cell line WT_CLS1 and
SK-NEP-1 was purchased from Fujian StemEry He-
matopoietic Technology Co. Ltd, Fujian, China; Reverse
transcription kit Fexmentas K1622 was purchased from
Beijing Think-far Technology Co., Ltd, China; TransS-
cript Green Two-Step qRT-PCR SuperMix was purchased
from TransGen Biotech (Beijing, China); Nuclease-Free
Water was purchased from Xiamen Research and Sci-
ence Biotechnology Co., Ltd., China; RT-PCR kit was
purchased from China Thermo Fisher Scientific Co., Ltd;
RNA extraction using TRIzol Reagent was purchased
from Shanghai Pufei Biotechnology Co., Ltd, China;
Nanodrop 2000 UV spectrophotometer was purchased
from Thermo Scientific, Boston, USA; Bovine fetal serum
(BFS), methyl thiazolyl tetrazolium (MTT), and dimethyl
sulfoxide (DMSO), were purchased from Sigma-Aldrich
Biotechnology Co., Ltd, New York, USA; RPMI-1640 me-
dium was purchased from Hyclone Biotechnology Co.,
Ltd, Logan, USA; Lipofectamine 3000 transfection rea-
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gent was purchased from China Thermo Fisher Scientific
Co., Ltd.

Cell culture and transfection, grouping

Human nephroblastoma cell lines WT_CLS1 and
SK-NEP-1 were added to RPMI-1640 medium contain-
ing 10% FBS and incubated in an incubator containing
5% CO, at 37°C. When cultured to the third generation,
it could be used for research. The cells in logarithmic
growth phase were taken and the medium was replaced
by FBS free medium 1 h before transfection. When the
total cell solubility was about 90%, the transfection with
Lipofectamine 3000 kit was carried out in strict accord-
ance with the instructions of the transfection kit. After
transfection, it was incubated in an incubator contain-
ing 5% CO, at 37°C for 48 h. Then, gPT-PCR was used to
detect the expression of miR-140-5p and mir-370, and
the results of transfection were analyzed. Transfection of
miR-140-5p and mir-370 was according to instructions
of Liposome Lipofectamine 3000 for cell transfection,
and they were divided into miR-140-5p group and blank
group (NLTF group), miR-370 group and blank group
(NLTF group) accordingly.

qRT-PCR detection

Trizol reagent was used to extract the spare nephro-
blastoma cancer tissues and adjacent tissues according
to the instructions of RNA extraction kit. The specific
steps were strictly in accordance with the instructions.

Table 1. Basic data of 60 patients with nephroblastoma

Data n=060
n (%)

Age, years

<10 48 (80.00)

=10 12 (20.00)
Sex

Male 34 (56.67)

Female 26 (43.33)
Abdominal distention

Yes 41 (68.33)

No 19 (31.67)
With hypertension

Yes 32 (53.33)

No 28 (46.67)
Pathological diagnosis types

Clear cell carcinoma 29 (48.33)

Granular cell carcinoma 18 (30.00)

Undifferentiated cell carcinoma 13 (21.67)
Stages

I 8 (13.33)

II 15 (25.00)

11 14 (23.33)

v 17 (28.33)

\Y 6 (10.00)
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The concentration and purity of the extracted RNA was
detected by nanodrop 2000 UV spectrophotometer, and
the integrity of the extracted RNA was detected by 1%
denaturing agarose gel electrophoresis. MiR-140-5p and
mir-370 reverse transcription was performed according
to the kit instructions. The PCR reaction was carried out
and the reaction system was configured strictly according
to the gRT-PCR Kkit. One pg of RNA was added to the re-
verse transcription system, and the reverse transcription
procedure was at 37°C for 15 min, 85°C for 5 s, and 4°C
for 10 min. qRT-PCR: The reverse transcription product
cDNA was used as template to amplify on the amplifier.
PCR reaction system: 1 pl of DNA, 0.4 pl of upstream and
downstream primers, 0.4 pl of passive reference dye (50x)
(optional), 0.4 pl of 2xTransScript® Tip Green gRT-PCR
SuperMix 10 pl, and 20 pl of the system was completed
by nuclease-free water. The experiment was carried out
in triplicate. The reaction conditions were: pre-denatura-
tion at 94°C for 30 s; denaturation at 94°C for 5 s; anneal-
ing at 50-60°C for 15 s and extension at 72°C for 10 s for
a total of 30 cycles, using UG as internal parameter and
using the 2 method to calculate the relative expression
level. For the sequence of primers see Table 2.

MTT assay

The transfected human nephroblastoma cells WT-
CLS1 and SK-NEP-1 were prepared into single cell sus-
pension, and the cells were cultured and inoculated in
96-well cell culture plates. At 6 h, some cultured cells
were taken out, added 20 pl MTT solution (5mg/ml),
and cultured at 37°C for 4 h continuously. Absorbance
of the supernatant containing impurities was carried
out followed by addition of 150pl DMSO, and placing
for 15min in a horizontal rocking. Optical density (OD)
values at wavelength 480 nm were measured and the
growth curves were plotted by enzyme-linked immuno-
sorbent assay (ELISA) at 24, 48, 72 and 96 h.

Statistics

SPSS 19.6 (Beijing Strong Vinda Information Tech-
nology Co., Ltd., China) software system was used for sta-
tistical analyses; The basic enumeration data of patients
was presented by [n (%)]; The measurement data was

Table 2. Primer sequence

expressed in the form of mean+standard deviation;t-test
was used for comparison between groups. P<0.05 had
statistical significance.

Results

The expression of miR-140-5p and miR-370 in cancer
tissues and adjacent tissues

The results of miR-140-5p and miR-370 detect-
ed by gqRT-PCR showed that in cancer tissues the
expression level of miR-140-5p was significantly
lower than that in adjacent tissues, and the level
of miR-370 was significantly higher than that in
adjacent tissues, the difference been statistically
significant (p<0.001) (Table 3).

Effect of miR-140-5p on nephroblastoma WT_CLS1
and SK-NEP-1 cells

The results after transfection of miR-140-5p
to WT_CLS1 and SK-NEP-1 cells detected by MTT
assay showed that the proliferative ability of WT_
CLS1 and SK-NEP-1 cells in the two groups had no
significant difference in 24 h (p>0.05). After 48 h,
the proliferative ability of WT_CLS1 and SK-NEP-1
cells in miR-140-5p group was significantly lower
than that in NLTF group with statistically signifi-
cant difference (p<0.05) (Figure 1).

Effect of miR-370 on nephroblastoma WT_CLS1 and
SK-NEP-1 cells

The results after transfection of miR-370 to
WT_CLS1 and SK-NEP-1 cells detected by MTT
assay showed that the proliferative ability of WT_
CLS1 and SK-NEP-1 cells in the two groups had no
significant difference in 24 h (p>0.05). After 48 h,
the proliferative ability of WT_CLS1 and SK-NEP-1
cells in miR-370 group was significantly higher
than that in NLTF group, the difference been sta-
tistically significant (p<0.05) (Figure 2).

Primer sequence F R

miR-140-5p 5’- CAGUGGUUUUACCCUAUGGUAG-3’ 5’-ACCAUAGGGUAAAACCACUGUU-3’
mir-370 5-GCCTGCTGGGGTGGAACCTGGTAA-3’ 5’-GCGAGCACAGAATTAATACGAC-3’
U6 5’-UUCUCCGAACGUGU-CACGUTT-3 5’-ACGUGACACGUUCGGAGAATT-3’

Table 3. The expression of miR-140-5p and miR-370 in cancer tissues and adjacent tissues (n=60)

Cancer tissues Adjacent tissues t-test P
miR-140-5p 1.816+0.861 9.167+1.172 39.150 p<0.001
miR-370 8.127+1.147 2.186+1.115 28.770 p<0.001

JBUON 2020; 25(4): 2107



miR-140-5p and miR-370 in nephroblastoma

2108
-= SK-NEP-1
miR-140-5p = WT_CLS
i - NLTF
0.8+
[}
=2 0.6+
©
>
(a] o
o 0.4
0.24
0.0 T T T T
S .
Hours

Figure 1. Effect of miR-140-5p on nephroblastoma WT_
CLS1 and SK-NEP-1 cells. The proliferative ability of cells
in miR-140-5p group and NLTF group had no significant
difference in 24 h (p>0.05); After 48 h, the proliferative abil-
ity of cells in miR-140-5p group was significantly lower
than that in NLTF group, and the difference was statistically
significant (p<0.05).
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Figure 2. Effect of miR-370 on nephroblastoma WT_CLS1
and SK-NEP-1 cells. The proliferative ability of cells in miR-
370 group and NLTF group had no significant difference in
24 h (p>0.05); After 48 h, the proliferative ability of cells in
miR-370 group was significantly higher than that in NLTF
group (p<0.05).

Discussion

Nephroblastoma is the most common type of
renal malignancy in children, accounting for 6-7%
of childhood malignancies. Most of the patients
are children aged O to 5 years old, the average age
of onset is 3.5 years, and the incidence rate is in-
creasing gradually [15,16]. The clinical diagnosis
of nephroblastoma is mainly based on abdominal
ultrasonography, plain and enhanced CT scan. The
accuracy of diagnosis is over 95% [17,18]. Nephro-
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blastoma is sensitive to radiotherapy and chemo-
therapy, so most nephroblastoma patients can ob-
tain good curative effect and prognosis after some
active treatments such as operation, radiotherapy
and triple chemotherapy [19]. MiRs, a class of
non-coding small RNAs with 21-25 bases long
and highly conserved can directly regulate the
expression of genes and have a variety of impor-
tant regulatory effects in cells [20]. It is reported
that miRs regulate post-transcriptional genes and
play an important role in tissue development and
cell differentiation [21,22]. MiRs participate in a
series of important processes in life. Therefore, by
analyzing the expression of miR-140-5p and mir-
370 in nephroblastoma and its proliferation in
WT_CLS1 and SK-NEP-1 cells, researchers further
clarified the role of these two miRs in nephroblas-
toma and provided reliable and effective reference
for targeted gene therapy in this study.

In this experiment, miR-140-5 and miR-370
eukaryotic vector was constructed and transfect-
ed into nephroblastoma WT_CLS1 and SK-NEP-1
cells, and the expression changes and prolifera-
tion of both miRs in WT_CLS1 and SK-NEP-1 cells
were detected. Compared with adjacent tissues,
the expression of miR-140-5p was downregulated
and the expression of miR-370 was upregulated in
cancer tissues. MiR-140-5p was lowly expressed
and miR-370 was highly expressed in nephro-
blastoma tissues. The results after transfection
of miR-140-5p and miR-370 to WT_CLS1 and SK-
NEP-1 cells detected by MTT assay showed that
the proliferative ability of cells in miR-140-5p
group was significantly lower than that in NLTF
group, and the ability in miR-370 group was sig-
nificantly higher than that in NLTF group, which
indicated that miR-370 can effectively promote
the proliferation of nephroblastoma cells. Stud-
ies by Su et al [23] showed that miR-140-5p was
lowly expressed in cervical cancer cells and could
significantly inhibit the proliferation and migra-
tion of cervical cancer cells, thus acting as an
antioncogene, which was similar to our results.
Researchers have reported that miR-370 promotes
the invasion and metastasis of esophageal squa-
mous cells and proliferation and metastasis of
hepatocellular carcinoma cells by acting on sev-
eral different target genes, which corroborates our
study [24]. Our results suggest that miR-21 may
be a potential marker for the diagnosis and risk
prediction of colon cancer, while miR-138 can in-
hibit the proliferation of cancer cells and play a
regulatory role.

Due to the limited experimental resources
in the First Affiliated Hospital of Qigihar Medi-
cal College, the experimental base was relatively
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small. This study was only an in vitro experiment,
and the mechanism of miR-140-5p and miR-370
nephroblastoma patients was not deeply studied
and discussed. We will improve our experiments
to achieve the best results in the future.

In conclusion, miR-140-5p is lowly expressed

and miR-370 is highly expressed in nephroblas-
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