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Abstract. Nephroblastoma is the most common renal tumor 
in children. Abnormal expression of microRNAs (miRs) has 
been reported to be involved in the progression of various 
types of cancers. However, the role and underlying mecha-
nism of miR‑130b‑3p in nephroblastoma remains unknown. 
Therefore, the present study aimed to explore the role and 
possible mechanism of miR‑130b‑3p in nephroblastoma in 
children. The present study identified that miR‑130b‑3p was 
highly expressed in nephroblastoma tissues obtained from 
children with nephroblastoma. To better understand the 
functions and the molecular mechanisms of miR‑130b‑3p in 
nephroblastoma, TargetScan was used to identify the poten-
tial targets of miR‑130b‑3p. Phosphatase and tensin homolog 
(PTEN), was identified as a target gene of miR‑130b‑3p, and 
it was observed to be downregulated in nephroblastoma. 
Further analysis indicated that miR‑130b‑3p inhibitor could 
significantly reduce cell proliferation, induce apoptosis 
and suppress the Akt/nuclear factor‑κB/survivin signaling 
pathway in nephroblastoma cells. Notably, all these effects 
of miR‑130b‑3p on nephroblastoma cells were reversed by 
PTEN‑small interfering RNA. In summary, the present study 
suggested that the miR‑130b‑3p/PTEN axis could serve a 
critical role in the progression and development of nephroblas-
toma. It also suggests that miR‑130b‑3p might be a valuable 
clinical biomarker and therapeutic target for nephroblastoma 
in children.

Introduction

Nephroblastoma is the most common pediatric kidney tumor 
with a prevalence of 1 in 10,000 children (1). Nephroblastoma 
originates from the embryo, develops in the renal parenchyma, 
undergoes a form distortion during growth, and invades the 

surrounding kidney tissue. Currently, combination therapy 
has improved the prognosis of most patients, but there are 
still certain patients with poor survival due to recurrence and 
metastasis (2‑5). Therefore, understanding the occurrence and 
development of nephroblastoma in children and seeking for 
new targets and methods for the treatment of nephroblastoma 
are essential.

MicroRNAs (miRNAs/miRs) are a group of highly 
conserved endogenous small non‑coding RNAs (21‑23 nucle-
otides in length) in eukaryotes (6). miRNAs do not encode 
proteins, and can inhibit target gene expression by binding 
to the 3 prime‑untranslated region (3'‑UTR) of the target 
gene (7‑9). There is ample evidence indicating that miRNAs are 
involved in the regulation of multiple cellular events, including 
cell proliferation, differentiation, and apoptosis (10‑12). In 
addition, abnormal expression of miRNAs has been shown 
to be involved in the development and progression of various 
types of tumors (9). miRNAs are promising biomarkers and 
therapeutic targets for cancer treatment.

miR‑130b functions as an oncogenic factor or tumor 
suppressor miRNA, and shows dysregulation in various 
cancers including gliomas, gastric cancers, and endometrial 
cancers (13‑15). Phosphatase and tensin homolog (PTEN) is 
one of the most common tumor suppressors in many human 
cancers and serves a vital role in the regulation of cell growth 
and apoptosis (16). In addition, it has been reported that PTEN 
is the target of various miRNAs. For example, miR‑106b 
induces radio‑resistance in colorectal cancer through 
the PTEN/Phophatidyl inositol 3'‑OH kinase (PI3K)/Akt 
pathway (17). However, there is currently no report on the 
role of miR‑130b‑3p in nephroblastoma and the association of 
miR‑130b‑3p and PTEN in nephroblastoma.

Therefore, the present study aimed to investigate the role 
and underlying mechanism of miR‑130b‑3p/PTEN axis in 
nephroblastoma in children. The results of the present study 
may clarify the role and mechanism of miR‑130b‑3p in 
nephroblastoma and provide novel strategies and a theoretical 
basis for the treatment of nephroblastoma in children.

Materials and methods

Clinical samples. A total of 30 samples of nephroblastoma 
and normal adjacent tissues were obtained from children 
with nephroblastoma who had undergone surgery at the 
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between December 2015 and December 2017. All patients did 
not received chemotherapy or radiotherapy prior to surgery. 
The present study was approved by the Ethical Committee 
of the Zaozhuang City Hospital and informed consent was 
obtained from each child and their guardian.

Cell culture and cell transfection. Nephroblastoma cell line 
WiT49 was provided by The Hospital for Sick Children (Toronto, 
Canada) and was subsequently grown in Dulbecco's Modified 
Eagle's Medium/Nutrient Mixture F‑12 (Invitrogen; Thermo 
Fisher Scientific, Inc.) containing 10% fetal bovine serum (FBS; 
Invitrogen; Thermo Fisher Scientific, Inc.) and 1% penicillin 
streptomycin. These cells were cultured in a humidified chamber 
at 37˚C with 5% CO2. miR‑130b‑3p inhibitor (miR‑130b‑3p 
antagomir; sequence: 5'‑UGC​CAA​CCU​UGC​AAG​CCG​A​AG‑3') 
and inhibitor control (antagomir‑negative control; sequence: 
5'‑CAG​UAC​UUU​UGU​GUA​GUA​CAA‑3') were purchased from 
GenePharma Co. Ltd. WiT49 cells were transfected with either 
100 nM inhibitor control, 100 nM miR‑130b‑3p inhibitor, 2 µl 
control‑siRNA (cat. no. Sc‑36869; Santa Cruz Biotechnology, 
Inc., Dallas, TX, USA), 2 µl PTEN‑siRNA (cat. no. Sc‑29459; 
Santa Cruz Biotechnology, Inc.), 100 nM miR‑130b‑3p inhibitor 
+ 2 µl control‑siRNA or 100 nM miR‑130b‑3p inhibitor + 2 µl 
PTEN‑siRNA by using the Lipofectamine®  2000 reagent 
(Invitrogen; Thermo Fisher Scientific, Inc.) according to the 
manufacturer's protocol. Cells without any treatment were 
considered as the control group. The cells were subjected to the 
following experiments 48 h after transfection.

Reverse transcription‑quantitative polymerase chain reac‑
tion (RT‑qPCR). The transfection efficiency was detected 
48 h after cell transfection, using RT‑qPCR and/or western 
blot assay. Total RNA from tissues and cells were extracted 
using the TRIzol Reagent (Takara Bio, Inc.) according to the 
manufacturer's protocol. The RNA concentration was detected 
by NanoDrop spectrophotometer (ND‑2000; Nanodrop 
Technologies; Thermo Fisher Scientific, Inc.). The total RNA 
was stored at ‑80˚C until use. cDNAs were synthesized by 
using PrimeScript RT Reagent Kit (Takara Biotechnology Co., 
Ltd.) according to the manufacturer's protocol and analyzed by 
performing SYBR® Premix Ex Taq™ II (Takara Biotechnology 
Co., Ltd.) according to the manufacturer's protocol. The 
following primer sequences were used for qPCR: GAPDH 
forward, 5'‑CGG​GAA​GCT​TGT​CAT​CAA​TGG‑3' and reverse, 
5'‑GGC​AGT​GAT​GGC​ATG​GAC​TG‑3'; U6 forward, 5'‑GCT​
TCG​GCA​GCA​CAT​ATA​CTA​AAA​T‑3' and reverse, 5'‑CGC​
TTC​ACG​AAT​TTG​CGT​GTC​AT‑3'; PTEN forward, 5'‑GGA​
AAG​GGA​CGA​ACT​GGT​GT‑3' and reverse‑5'‑CAG​GTA​
ACG​GCT​GAG​GGA​AC‑3'; miR‑130b‑3p forward, 5'‑CTG​
GTA​GGG​TAC​AGT​ACT​GTG​ATA‑3' and reverse, 5'‑CTG​
GTG​TCG​TGG​AGT​CGG​C‑3'. The thermocycling conditions 
were as follows: 95˚C for 5 min, followed by 38 cycles of dena-
turation at 95˚C for 15 sec and annealing/elongation at 60˚C 
for 30 sec. GAPDH (for mRNA) and U6 (for miRNA) were 
used as the internal controls. Relative expression levels were 
calculated by the 2‑ΔΔCq method (18). All experiments were 
performed in triplicate.

Western blot assay. Radioimmunoprecipitation assay (RIPA) 
buffer (Beyotime Institute of Biotechnology) was used to 

extract proteins from cells or tissues according to the manu-
facturer's protocol. Bicinchoninic acid assay kit (Pierce 
Biotechnology; Thermo Fisher Scientific, Inc.) was used to 
quantify the protein samples in line with the manufacturer's 
protocol. The protein samples (25 µg/lane) were separated on 
10% SDS‑PAGE gel and transferred to polyvinylidene difluo-
ride membranes. The membranes were blocked with 5% non‑fat 
milk for 1.5 h at room temperature, followed by incubation 
with primary antibody against PTEN (cat. no. 9188; 1:5,000; 
Cell Signaling Technology Inc.), Akt (cat. no. 4691; 1:5,000; 
Cell Signaling Technology Inc.), phospho‑Akt‑B (p‑Akt; cat. 
no. 4060; 1:5,000; Cell Signaling Technology Inc.), nuclear 
factor (NF)‑κB‑p65 subunit (p65; cat. no. 8242; 1:5,000; Cell 
Signaling Technology Inc.), phospho‑NF‑κB (p‑NF‑κB or 
p‑p65; cat. no. 3033; 1:5,000; Cell Signaling Technology Inc.), 
survivin (cat. no. 2808; 1:5,000; Cell Signaling Technology 
Inc.), or β‑actin (cat. no.  4970; 1:5,000; Cell Signaling 
Technology Inc.) overnight at 4˚C. The membranes were then 
washed with Tris buffered saline with 0.1% Tween‑20 (TBST) 
three times. Subsequently, the membranes were incubated with 
the anti‑rabbit IgG, horse radish peroxidase‑linked antibody 
(cat. no. 7074; 1:5,000; Cell Signaling Technology Inc.) for 2 h 
at room temperature. Finally, enhanced chemiluminescence 
reagent (Thermo Fisher Scientific, Inc.) was used to determine 
the immunoreactive bands. The band density was quantified 
with Gel‑Pro Analyzer densitometry software (Version 6.3, 
Media Cybernetics, Inc.).

Cell proliferation assay. Cell proliferation was analyzed 
using the Cell Counting Kit‑8 (CCK‑8) assay (cat no. C0037; 
Beyotime Institute of Biotechnology). Logarithmic phase cells 
were seeded in a 96‑well plate at a density of 1x104 cells per 
well and incubated in the 37˚C, 5% CO2 incubator for 12 h. 
Subsequently, 10 µl CCK‑8 was added to each well, and the 
cells were incubated for a further 2 h at 37˚C with 5% CO2. 
The absorbance was measured at a wavelength of 450 nm 
using a microplate reader.

Flow cytometry assay. WiT49 cells were transfected with 
either 100  nM inhibitor control, 100  nM miR‑130b‑3p 
inhibitor, 100 nM miR‑130b‑3p inhibitor + 2 µl control‑siRNA 
or 100 nM miR‑130b‑3p inhibitor + 2 µl PTEN‑siRNA for 
48 h. Then, WiT49 cells were collected by 0.25% Trypsin. 
Apoptotic cells were detected by using Annexin V‑fluorescein 
isothiocyanate (FITC)/propidium iodide (PI) apoptosis detec-
tion kit (cat. no. 70‑AP101‑100; MultiSciences) according to 
the manufacturer's protocol. Briefly, cells (106) were incubated 
with 5 µl Annexin V‑FITC and 5 µl PI for 30 min in the 
absence of light at room temperature. Finally, flow cytometry 
(BD Biosciences) was used to detect cell apoptosis. The data 
were analyzed using WinMDI software (version 2.5; Purdue 
University Cytometry Laboratories; www.cyto.purdue.
edu/flowcyt/software/Catalog.htm).

Dual‑luciferase reporter analysis. TargetScan (www.
targetscan.org) was used to predict the binding sites of 
miR‑130b‑3p and PTEN. To confirm the association between 
miR‑130b‑3p and PTEN, the dual‑luciferase reporter vector 
pmiR‑RB‑REPORT™ (Guangzhou RiboBio Co., Ltd.) 
that contains a wild‑type (WT) or mutant (MUT) 3'‑UTR 
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sequence of PTEN was constructed. Cells seeded in 24‑well 
plates were co‑transfected with miR‑130b‑3p mimics or 
mimic control and the MUT or WT 3'‑UTR of PTEN using 
Lipofectamine® 2000 reagent (Invitrogen; Thermo Fisher 
Scientific, Inc.). After transfection for 48  h, cells were 
lysed with RIPA buffer. 48 h after transfection, the relative 
luciferase activity was detected using the Dual‑Luciferase® 
Reporter Assay System (Promega Corporation, Madison, 
WI, USA) according to the manufacturer's protocol. Firefly 
luciferase activity was normalized to that of Renilla lucif-
erase.

Statistical analyses. All experiments were performed in trip-
licates. All data were shown as the mean ± standard deviation 
and SPSS v17.0 statistical software (SPSS, Inc.) was used for 
data analyses. Comparison between groups were performed by 
Student's t‑tests and one‑way analysis of variance followed by 
Tukey's test. P<0.05 was considered to indicate a statistically 
significant difference.

Results

The expression of miR‑130b‑3p in nephroblastoma tissues. 
To explore the role of miR‑130b‑3p in nephroblastoma, 
RT‑qPCR was performed to detect the relative expression of 
miR‑130b‑3p in nephroblastoma (tumor tissues) of children 
with nephroblastoma. The results revealed that compared 
with the adjacent tissues, the expression of miR‑130b‑3p was 
significantly upregulated in nephroblastoma tissues in children 
with nephroblastoma (Fig. 1).

PTEN is a direct target gene of miR‑130b‑3p. TargetScan 
analysis was performed to identify functional targets of 
miR‑130b‑3p. Hundreds of target genes were identified to be 
the potential target genes of miR‑130b‑3p and as shown in 
Fig. 2A, PTEN was one such target. Based on the literature 
analysis, it was identified that PTEN is one of the most common 
tumor suppressor in many human cancers and serves a vital 
role in the regulation of cell growth and apoptosis (16,19). 
Therefore, PTEN was selected for further investigations 
in the present study. Thus, to further examine whether 
miR‑130b‑3p directly targets PTEN, LucPTEN ‑3'UTR‑WT 
and its 3'UTR‑MUT plasmids were constructed. Luciferase 
reporter assay revealed that miR‑130b‑3p mimics clearly 
suppressed the luciferase activity of the WT‑PTEN‑3'UTR 
(Fig. 2B). Therefore, this provides evidence that PTEN is a 
direct target of miR‑130b‑3p.

The expression level of PTEN in nephroblastoma tissues. In 
order to examine the expression of PTEN in nephroblastoma 
tissues, RT‑qPCR and western blot analysis were performed. 
The results demonstrated that compared with the adjacent 
tissues, PTEN was less expressed in nephroblastoma tissues, 
at the mRNA and protein expression level (three representative 
cases in each group are shown; Fig. 3A‑C) in children. The 
mRNA (Fig. 3D) and protein expression (Fig. 3E and F) of 
PTEN in WT‑CLS1 and WiT49 cells was determined using 
RT‑qPCR and western blotting, respectively. The results 
indicated that the mRNA (Fig. 3D) and protein expression 
(Fig. 3E and F) of PTEN was higher in WiT49 cells than in 

WT‑CLS1 cells. WiT49 cells were then selected for further 
study.

Effect of miR‑130b‑3p on proliferation and apoptosis of 
nephroblastoma cells. WiT49 cells were transfected with 
inhibitor control or miR‑130b‑3p inhibitor for 48  h and 
RT‑qPCR was performed to detect the efficiency of the 
inhibition. The results revealed that miR‑130b‑3p inhibitor 
significantly reduced miR‑130b‑3p expression in WiT49 
cells (Fig. 4A). Furthermore, WiT49 cells were transfected 
with control‑small interfering (si) RNA or PTEN‑siRNA for 
48 h, and subsequently, RT‑qPCR and western blotting were 
performed to detect the efficiency of siRNA. The results 
demonstrated that PTEN‑siRNA reduced both mRNA and 
protein levels of PTEN in WiT49 cells (Fig. 4B‑D). Finally, 
in order to test whether miR‑130b‑3p had an effect on PTEN 
expression in WiT49 cells, WiT49 cells were transfected 
with: Inhibitor control, miR‑130b‑3p inhibitor, miR‑130b‑3p 
inhibitor + control‑siRNA, or miR‑130b‑3p inhibitor + 
PTEN‑siRNA for 48 h. RT‑qPCR and western blotting were 
used to detect the expression of PTEN. It was revealed that 
miR‑130b‑3p inhibitor markedly increased PTEN expression 
levels at both mRNA and protein level, which was reversed by 
PTEN‑siRNA (Fig. 4E‑G).

In order to shed light on the function of miR‑130b‑3p in 
nephroblastoma, the effect of miR‑130b‑3p on the cell prolifera-
tion of WiT49 cells was investigated. The results demonstrated 
that miR‑130b‑3p inhibitor significantly decreased WiT49 cell 
viability, which was reversed by PTEN‑siRNA (Fig. 5A). To 
further determine whether miR‑130b‑3p could regulate WiT49 
cell apoptosis, flow cytometry was performed to analyze 
apoptosis. The results revealed that miR‑130b‑3p inhibitor 
significantly induced WiT49 cell apoptosis, and this induction 
was reversed by PTEN‑siRNA (Fig. 5B and C).

Effect of miR‑130b‑3p on Akt/p‑NF‑κB/survivin signaling 
pathway in nephroblastoma cells. Finally, to explore the 
molecular mechanism of the effect of miR‑130b‑3p inhibitor 
on nephroblastoma cells, Akt/p‑NF‑κB/survivin signaling 

Figure 1. Expression levels of miR‑130b‑3p in nephroblastoma patients. The 
relative expression of miR‑130b‑3p in 30 cases of nephroblastoma and adja-
cent tissues of 30 children with nephroblastoma was detected using reverse 
transcription‑quantitative polymerase chain reaction. Data are presented as 
the mean ± standard deviation. ##P<0.01 vs. adjacent tissues. miR, microRNA.
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pathway was analyzed. As shown in Fig.  6A, compared 
with the control group, the protein levels of p‑Akt, p‑NF‑κB 
(p‑p65) were markedly decreased by miR‑130b‑3p inhibitor, 
and these decreases were eliminated by PTEN silencing. The 
ratio of p‑Akt/total‑Akt and p‑p65/p65 significantly decreased 
following treatment with the miR‑130b‑3p inhibitor, and 
these decreases were ameliorated following PTEN silencing 
(Fig. 6B and C). Furthermore, survivin protein levels were 
significantly decreased by miR‑130b‑3p inhibitor treatment. 

However, these decreases were reversed following PTEN 
silencing (Fig. 6D and E).

Discussion

miRNAs have emerged as promising biomarkers for 
tumors  (20‑22). It has been reported that aberrant expres-
sion of miRNAs participated in physiological and 
pathological processes of a variety of human cancers, 

Figure 2. PTEN is a direct target of miR‑130b‑3p. (A) Interaction between miR‑130b‑3p and 3'‑UTR of PTEN was predicted using a microRNA target site 
prediction software. (B) Luciferase activity of a reporter containing a WT‑PTEN 3'‑UTR or a MUT‑PTEN 3'‑UTR are presented. **P<0.01 vs. mimic control. 
miR, microRNA; MUT, mutation in the miR‑130b‑3p binding site; PTEN, Phosphatase and tensin homolog; RT‑qPCR, reverse transcription‑quantitative 
polymerase chain reaction; UTR, untranslated region; WT, wild‑type.

Figure 3. Expression levels of PTEN in nephroblastoma. (A) The relative mRNA expression of PTEN in nephroblastoma and adjacent tissues of children 
with nephroblastoma. (B) and (C) The protein expression levels of PTEN in nephroblastoma and adjacent tissues of children with nephroblastoma (three 
representative cases are shown for protein. a1, a2, a3 indicate 3 cases of tumor tissues of three children with nephroblastoma; b1, b2, b3 indicate the paired 
adjacent tissues). (D-E) The mRNA and protein level of PTEN in WT-CLS1 and WiT49 cells was detected using RT-qPCR and western blot assay .(F) The ratio 
of PTEN/β-actin was calculated and presented. @P<0.05 vs. WT-CLS1. $$P<0.01 vs. adjacent tissues, **P<0.01 vs. a1, ##P<0.01 vs. a2, &&P<0.01 vs. a3. PTEN, 
Phosphatase and tensin homolog; WT, wild‑type.
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Figure 4. miR‑130b‑3p regulates the expression of PTEN in WiT49 cells. (A) The mRNA expression levels of miR‑130b‑3p after WiT49 cells transfected with 
control, inhibitor control and miR‑130b‑3p inhibitor for 48 h. (B) mRNA expression levels of PTEN following transfection with control, control‑siRNA or 
PTEN‑siRNA. (C) PTEN protein expression levels and (D) normalized to β‑actin in different groups. (E) PTEN mRNA expression levels after transfection 
with control, inhibitor control, miR‑130b‑3p inhibitor, inhibitor + control‑siRNA or inhibitor + PTEN‑siRNA (F) PTEN expression levels and (G) normal-
ized to β‑actin in different groups. Expression levels were measured by reverse transcription‑quantitative polymerase chain reaction/western blotting. Data 
presented as the mean ± standard deviation. **P<0.01 vs. control, ##P<0.01 vs. inhibitor. miR, microRNA; PTEN, Phosphatase and tensin homolog; RT‑qPCR, 
reverse transcription‑quantitative polymerase chain reaction; siRNA, small interfering RNA.

Figure 5. Effect of miR‑130b‑3p on nephroblastoma cell viability and apoptosis. (A) Cell viability of WiT49 cells detected using Cell counting kit‑8 assay. 
(B) Cell apoptosis was analyzed using flow cytometry and (C) quantification of the total apoptosis rate. Data are presented as the mean ± standard deviation. 
**P<0.01 vs. control. ##P<0.01 vs. inhibitor. FITC, fluorescein isothiocyanate; PI, propidium iodide; miR, micro RNA; siRNA, small interfering RNA; PTEN, 
Phosphatase and tensin homolog.
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including proliferation (23), invasion (24), apoptosis (25) and 
chemotherapy resistance (26). In addition, miRNA dysregula-
tion is causally involved in the initiation and progression of 
cancer (27‑29). Furthermore, miRNAs can act as either onco-
genes or tumor suppressors through interaction with specific 
targets (30,31).

A series of microarray chips have been used to detect the 
miRNA expression of nephroblastoma and these studies have 
indicated the abnormal expression levels of various miRNAs 
in nephroblastoma, including the upregulated genes, miR‑378 
and miR‑18b, and the downregulated genes, miR‑193a‑5p 
and miR‑199a‑5p  (5,32). Zhu et al  (33) demonstrated that 
miR‑92a‑3p was downregulated in nephroblastoma, and it 
inhibited nephroblastoma cell proliferation, colony formation, 

migration and invasion of nephroblastoma by targeting Notch1. 
The present study revealed that miR‑130b‑3p was upregulated 
in nephroblastoma tissues. A large number of studies have 
indicated that miR‑130b‑3p was associated with various 
cancers, including breast cancer (34), lung cancer (35), bladder 
carcinoma (36), and human epithelial ovarian cancer (37).

A previous study demonstrated that miR‑130b‑3p targets 
PTEN to mediate chemoresistance, proliferation and apop-
tosis via Wnt/β‑catenin pathway in lung cancer cells  (35). 
It has been reported that miR‑130b‑3p targets PTEN to 
promote proliferation and decrease apoptosis by the PI3K/Akt 
signaling pathway in breast cancer cells (34). The results of 
the present study confirmed that PTEN was a direct target 
gene of miR‑130b‑3p in nephroblastoma cells, which were 

Figure 6. Effect of miR‑130b‑3p on Akt/p‑NF‑κB/survivin signaling pathway in nephroblastoma cells after 48 h transfection. (A) The protein levels of Akt, 
p‑Akt, p65, p‑p65 were measured by western blot assay. (B and C) Expression levels of p‑Akt/total‑Akt and p‑p65/total‑p65 were calculated. (D) Survivin 
expression level was measured using western blotting and (E) quantification of its expression level. Data are presented as the mean ± standard deviation. 

**P<0.01 vs. control. ##P<0.01 vs. inhibitor. miR, microRNA; PTEN, Phosphatase and tensin homolog; siRNA, small interfering RNA.
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consistent with a previous study (38). The expression of PTEN 
was markedly decreased in nephroblastoma tissues and cells. 
Furthermore, the present study demonstrated that the inhibitor 
of miR‑130b‑3p, inhibited proliferation, promoted apoptosis 
and repressed the Akt/p‑NF‑κB/survivin signaling pathway 
in nephroblastoma cells. It is worth mentioning that all the 
effects of miR‑130b‑3p inhibitor on nephroblastoma cells were 
eliminated by PTEN silencing.

In conclusion, the present study indicated that miR‑130b‑3p 
was upregulated in nephroblastoma, and its downregulation 
could inhibit proliferation and induce apoptosis through 
repressing Akt/p‑NF‑κB/survivin signaling pathway by 
targeting PTEN in nephroblastoma cells. These findings may 
provide important theoretical basis and therapeutic strategies 
for nephroblastoma. However, this is a preliminary study of 
the role of miR‑130b‑3p in nephroblastoma and the effect of 
miR‑130b‑3p overexpression on nephroblastoma cells is still 
unclear. Therefore, in order to fully understand the role of 
miR‑130b‑3p in nephroblastoma, and to ascertain whether 
miR‑130b‑3p has a similar effect on nephroblastoma in vivo 
requires further study. Furthermore, the association of 
miR‑130b‑3p expression with the clinical characteristics and 
prognosis of children with nephroblastoma is still unclear. 
Thus, further in vivo and clinical studies are required to prove 
the role of miR‑130b‑3p in nephroblastoma.
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