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1. Introduction
Wilms tumor (WT) is a tumor nearly associated with 

early kidney development, frequently taking place in hu-
man infants and young children [1]. WT stemming from 
the kidney’s aberrant development, is crucially associated 
with heredity, leading to this disease’s associated genes’ 
alteration and implicating in fetal kidney development [2]. 
The annual incidence of this cancer is approximately 9 
cases in per million people, and the survival rate ranges 
from 9% to 17% [3]. This illness takes up 7% of all child-
hood cancers and 90% of childhood kidney diseases [4]. 
WT’s prognosis is linked with age, histological type and 
tumor size, while the critical prognostic factors are the 
tumor’s associated invasion and metastasis [5]. WT deve-
lopment’s associated mechanisms have not been comple-
tely illuminated, so it is critical to hunt for early biomar-
kers and therapeutic targets.

Circular RNA (circRNA), a novel member of non-co-
ding RNA, is characterized via jarless sequence and struc-
ture, elevated abundance and specificity, and is available 
to express in diversified tissues and cells [6]. Owing to the 
constant development and progress of sequencing techno-
logy, numerous reports have illuminated that circRNA pre-
sents aberrant expression patterns in cancer and influences 
the disease’s development [7]. For instance, circ-ACACA 

is available to accelerate the advancement with glycoly-
sis of cervical cancer cells [8], circ-0001686 is available 
to boost the growth of prostate cancer cells LNCaP and 
CWR22RV1 [9], and circ-0039569 is available to accele-
rate the kidney cancer cells’ growth and metabolism [10], 
etc. CircRNA mitofusin 2 (MFN2), as a type of circRNA, 
has been discovered to accelerate cancers’ advancement, 
like colon cancer (CC) and pancreatic cancer [11], but its 
action and regulatory mechanism in WT remains unknown.

MicroRNAs (miRNAs) are small non-coding RNAs, 
prevalently composed of 20-24 nucleotides. After being 
transcribed and modified into mature miRNAs, they are 
available to target protein mRNAs, leading to over-ex-
pression, degradation or under-expression of proteins [12]. 
MiRNAs’ mal-regulation leads to aberrant protein and 
ultimately gives rise to diseases’ occurrence like cancer. 
Studies have elucidated that miR-485-5p is available to 
boost glioblastoma’s growth and metabolism via modula-
ting aberrant CSF-1 [13]. MiR-142-5p is available to make 
cancer-associated fibroblast exosomes accelerate lung 
cancer’s advancement via targeting PD-L1 [14]. MiR-372-
3p, as a member of a large family, is also available to cause 
aberrant target proteins, for instance, declined miR-372-
3p renders elevated mitogen-activated protein kinase 7 to 
expedite osteosarcoma (OS)’s growth [15] and enables 
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elevated Rab23 to boost hepatocellular carcinoma’s deve-
lopment [16], etc. Nevertheless, the action and regulatory 
mechanism of miR-372-3p in WT remains uncertain.

In this study, the selection of circRNA MFN2 was 
as the research object to explore the role and regulatory 
mechanism of circRNA MFN2/miR-372-3p/transforming 
growth factor-β receptor type 2 (TGFBR2) molecular axis 
in WT, offering a brand-new curative target for WT.

2. Materials and methods
2.1. Experimental subjects

From April 2018 to April 2020, the enrollment of 40 
patients who were initially pathologically diagnosed with 
WT in Chongqing General Hospital was performed in 
this study. None of the patients received any associated 
treatment. WT samples and adjacent healthy tissues (≥ 3 
cm) were collected and immediately frozen with liquid ni-
trogen, and storing was implemented. All patients signed 
written informed consent, and the review and authorization 
of the study was via the Ethics Committee of Chongqing 
General Hospital.

2.2. Cell culture
Culture of human WT WiT49 cells (Thermo Scienti-

fic, USA) and human HK-2 cells (Gerd Chemical, China) 
was in 1: 1 high glucose and Dulbecco phosphate buffer 
modified Eagle medium/nutrient mixture F-12. Addition 
of 10% Fetal bovine serum (FBS), 100 U/mL penicillin 
and 100 mg/mL streptomycin was implemented and pla-
cing was in an incubator. The selection of cells in the loga-
rithmic phase was for experiments.

2.3. Cell transfection
Purchase of small interfering RNA of targeting cir-

cRNA MFN2 and negative control (NC) (si-circMFN2, 
siRNA), miR-372-3p-mimic, miR-372-3p-inhibitor and 
NC (miR-372-3p--NC) was implemented (Shanghai Ge-
neBiogist Technology Co., Ltd). Transfection of the above 
plasmids or oligonucleotides was into the cells adopting 
Lipofectamine 2000 (ThermoFisher, USA) on the grounds 
of the manufacturer’s instructions. After 48 h, the cells 
were harvested for the following experiments. Verification 
of the transfection efficiency was via Reverse transcrip-
tion-quantitative polymerase chain reaction (RT-qPCR).

2.4. Test of circRNA stability
Treatment of WIT49 cells was with actinomycin D (2 

μg/mL, Sigma) for 0, 4, 8, 12 and 24 h. Then, after collec-
ting cells, the examination of circRNA MFN2 and linear 
MFN2’s stability was via RT-qPCR.

To examine RNase R resistance, incubation of total 
RNA of circRNA MFN2 and RNF111 (2 μg) was with 3 
U/μg RNase-R (07250, Epicentre Technologies, USA). 
Then, the detection of circRNA MFN2 and linear MFN2 
was implemented by adopting RT-qPCR. Adoption of 
untreated RNA as a control (Mock).

2.5. Cell Counting Kit-8 (CCK-8) assay and colony for-
mation assay

Measurement of WiT49 cell proliferation was imple-
mented by adopting a CCK-8 kit (Abmole, USA) in line 
with the manufacturer’s instructions. Seeding of the cells 
was on a 96-well plate with a density of 3 × 103 per well. 
After transfecting for 24, 48 and 72 h, addition of 10 μL 

CCK-8 solution was to each well and incubation was im-
plemented. Examination of the optical density at 450 nm 
was done with a microplate reader.

After obtaining the above transfected WT cells, re-see-
ding was on a 6-well plate at a density of 5000 cells/well. 
After 2 weeks of culture, fixation of the surviving colonies 
was with paraformaldehyde and staining was with 0.5% 
crystal violet solution. Counting of the surviving cells was 
implemented.

2.6. Transwell experiment
After trypsin treatment, the seeding of 2 × 104 WiT49 

cells was into the upper chamber of Transwell plate and 
addition was with serum-free Dulbecco’s Modified Eagle 
Medium (DMEM). Addition of 800 μL DMEM and 10% 
FBS was in the lower chamber, and incubation was imple-
mented. Subsequently, fixation was with 95% ethanol, and 
staining was with 0.1% crystal violet. Random selection 
of the number of cells in 5 fields was implemented and 
counting was under an optical microscope to detect WT 
cell migration ability. In the invasive ability test, a tile of 
30 μL Matrigel was on the upper chamber of each Trans-
well plate and placing was performed. After the gel was 
solidified, hydration of the basement membrane was with 
serum-free DMEM. The subsequent experimental steps 
were identical to above mentioned.

2.7. Flow cytometry
Examination of the number of apoptotic cells was per-

formed by adopting flow cytometry. Staining of WiT49 
cells was with Annexin V/fluorescein isothiocyanate kit 
(BD Biosciences, USA) and test was on flow cytometer in 
line with manufacturer’s instructions [17].

2.8. RT-qPCR detection
Extraction of total RNA was from tissues and cells 

adopting RNA extraction kit (Sigma Aldrich Trading, 
China) and reverse transcription was into a complementa-
ry DNA. Taking of 2 μL reverse transcription product was 
for qPCR test with β-actin or U6 as the standard reference. 
Primer sequences are presented in Table 1. Examination of 
qPCR was implemented on the grounds of SYBR Primix 
Ex TaqTM instructions (Bao Bioengineering, China), and 
calculation of circRNA MFN2, miR-372-3p and TGFBR2 
in WT cells was performed adopting 2-ΔΔCt method.

2.9. Western blot test
The addition of lysates covering protease inhibitors was 

to extract total proteins of tissues and cells, and examina-

Genes Primer sequences
MiR-372-3p F: CCTGGAAGATGGTGATGGGAT

R: CAGTGCGTGTCGTGGAG
U6 F: GCTTCGGCAGCACATATACTAAAAT

R: CGCTTCACGAATTTGCGTGTCAT
CircRNA 
MFN2 F: CTCTCGATGCAACTCTATCGTC

R: TCCTGTACGTGTCTTCAAGGAA
TGFBR2 F: GGAATGTCTTGGGCAAATCT

R: ACCTGAATGCTTGTGCTTTTATT
β-actin F: CCACATCGCTCAGACACCAT

R: ACCAGGCGCCCAATACG

Table 1. Primer sequences.
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WT cell advancement (Fig. 2 B/C/E/F/H). Additionally, 
quantitative analysis of PCNA protein was implemented. 
Data elucidated the content of PCNA protein after trans-
fection was declined (Fig. 2D). Then quantitative analy-
sis of the Bax protein was implemented, illuminating that 
the amount of Bax protein after transfection was elevated 
(Fig. 2G). All in all, declined circRNA MFN2 was avai-
lable to constrain WT cell activity in the body.

3.3. CircRNA MFN2 targets miR-372-3p
Forecast of circRNA MFN2’s target gene was perfor-

med in line with the biological information database on 
https://starbase.sysu.edu.cn/, elucidating that miR-372-3p 
was circRNA MFN2’s candidate target genes (Fig. 3A). 

tion of the protein concentration was implemented in line 
with the requirements of the bicinchoninic acid kit (Boster 
Biological Technology Co., Ltd., Hubei, China). Separa-
tion of the protein was implemented by adopting sodium 
dodecyl sulfate-polyacrylamide gel electrophoresis (30 
μg), and electroblot was onto polyvinylidene fluoride 
membrane. Incubation of the membrane was with the fol-
lowing primary antibodies: Anti-TGFBR2 (1: 1000), anti-
Bax antibodies (1: 1000), anti-PCNA antibodies (1: 2000) 
and anti-glyceraldehyde-3-phosphate dehydrogenase anti-
bodies (1: 1000); Addition of horseradish peroxidase-la-
beled goat anti-human secondary antibodies (1: 1000) was 
implemented. Purchase of the antibodies was performed 
(Boster Biological Technology Co., Ltd., Hubei, China). 
Visualization of the signal was implemented by adopting 
the electrogenerated chemiluminescence kit (34080, Ther-
mo Fisher Scientific, Waltham, Massachusetts, USA) and 
the adoption of ImageJ software was for density analysis.

2.10. The luciferase activity assay
Seeding of WiT49 cells was in 24-well plates until 60% 

confluence was reached. Synthesis of the wild-type (WT) 
and mutant-type (MUT) sequences of circRNA MFN2 
or TGFBR2 3’ untranslated region (UTR) of was imple-
mented (Shanghai Gene Pharmaceutical Co., Ltd., Shan-
ghai, China), and cloning was into empty plasmid vectors 
(Promega Corporation, Madison, WI, USA) for luciferase 
activity assay. In line with the manufacturer’s protocol, 
co-transfection of the luciferase reporter plasmid with 
miR-372-3p mimics and their NCs was into cells adopting 
Lipofectamine 2000 (ThermoFisher). After 48 h of trans-
fection, measurement of luciferase activity was perfor-
med adopting the luciferase reporter gene assay (Promega 
Shanghai, China).

2.11. Statistical analysis
The manifestation of data was in mean ± standard de-

viation (SD), and analysis was implemented by adopting 
PSS 24.0 software. All functional tests in this study were 
repeated three times. The adoption of GraphPad Prism 7.0 
software was to plot the resulting images, and the adoption 
of linear correlation coefficient R was to assess the cells’ 
relevance, P < 0.05 was accepted as indicative of distinct 
differences.

3. Results
3.1. CircRNA MFN2 is elevated in WT tissues and cells

Detection of circRNA MFN2 in WT and adjacent nor-
mal tissues was implemented. CircRNA MFN2 was overt-
ly elevated in WT tissues vs. the normal tissues (Fig. 1A). 
CircRNA MFN2 was distinctly strengthened in WT cells 
vs. the HK-2 cells (Fig. 1B). Actinomycin D attenuated 
circRNA MFN2 and exerted minor influence on mRNA 
(Fig. 1C). After RNase R treatment, circRNA MFN2 in 
cells was distinctly weakened and exerted little impact on 
mRNA (Fig. 1D). To sum up, circRNA MFN2 might be 
elevated in WT and implicate in the disease’s process.

3.2. Declined circRNA MFN2 blocks WT cell advance-
ment

After transfection of si-circrNA MFN2 into WiT49 
cells, measurement of circRNA MFN2 was implemented, 
clarifying that circRNA MFN2 in cells was overtly declined 
(Fig. 2A). Silenced circRNA MFN2 distinctly constrained 

Fig. 1. CircRNA MFN2 is elevated in WT tissues and cells. A: Cir-
cRNA MFN2 in WT tissues; B: CircRNA MFN2 in WT cells; C-D: 
Actinomycin D and RNase R assay evaluation of circRNA MFN2’s 
stability in WT cells; Manifestation of measurement data is in mean ± 
SD; a vs. the HK-2 cells, P < 0.05.

Fig. 2. Declined circRNA MFN2 blocks WT cell advancement. A: 
RT-qPCR test of circRNA MFN2; B-C: CCK-8 assay and cell colony 
formation evaluation of WT cells; D: The number of PCNA protein; 
E-F: Transwell assessment of WT cells; G: Flow cytometry detection 
of WT cells; H: the number of Bax protein after silencing circRNA 
MFN2; B-G. After silencing circRNA MFN2. Manifestation of mea-
surement data is in mean ± SD; # Vs. si-NC, P < 0.05.
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The luciferase activity was declined after co-transfection 
with miR-372-3p mimic and circRNA MFN2 WT, while 
luciferase activity was not impacted after co-transfection 
with miR-372-3p mimic and circRNA MFN2 MUT (Fig. 
3B). After declining circRNA MFN2, miR-372-3p was 
overtly strengthened (Fig. 3C). Additionally, miR-372-3p 
in WT clinical tissues and cell samples was distinctly de-
clined vs. the adjacent normal tissues and HK-2 cells (Fig. 
3D), and miR-372-3p was negatively linked with circRNA 
MFN2 (Fig. 3E). In general, miR-372-3p was the target 
gene of circRNA MFN2, and miR-372-3p and miR-372-
3p were opposite.

3.4. Elevated miR-372-3p constrains WT cell advance-
ment

After transfecting miR-372-3p-NC/inhibitor/mimic 
into WiT49 cells, examination of miR-372-3p in cells 
was implemented, elucidating that transfection with miR-
372-3p-mimic/inhibitor augmented or declined mir-372-

3p, separately (Fig. 4A). Functional experiments clarified 
elevated miR-372-3p restrained WiT49 cell advancement 
(Fig. 4B/C/E/F/H) and declined the PCNA (Fig. 4D). Ne-
vertheless, declined miR-372-3p was opposite. In short, 
elevated miR-372-3p was available to repress WT cell 
activity in vivo.

3.5. Declined miR-372-3p turns around the therapeutic 
action of knockdown of circRNA FMN2 on WT cells

Co-transfection of si-circRNA FMN2 and miR-372-3P-
inhibitor was into WiT49 cells to explore their regulatory 
effects on malignant behaviors of WT cells. After transfec-
ting si-circRNA MFN2, miR-372-3p was overtly elevated 
in WT cells, while miR-372-3p was distinctly declined 
after co-transfection with si-circRNA MFN2 and miR-
372-3p-inhibitor (Fig. 5A). Functional experiments eluci-
dated silenced circRNA MFN2 declined advancement with 
repressed absorbance (Fig. 5B-H). Nevertheless, these 
actions were turned around via transfection with miR-
372-3p-inhibitor. In short, declined miR-372-3p blocked 
silenced circRNA MFN2’s therapeutic action on WT cells.

3.6. MiR-372-3p targets TGFBR2 in WT cells
Forecast of miR-372-3p’s target genes was imple-

mented on the grounds of the biological information data-
base (https://starbase.sysu.edu.cn/), discovering that TGF-
BR2 was miR-372-3p’s candidate target genes (Fig. 6A). 
MiR-372-3p was available to bind to the 3’UTR region of 
TGFBR2 and negatively modulated TGFBR2 (Fig. 6B). 
Additionally, after transfecting miR-372-3p-mimic, TGF-
BR2 in WT cells was weakened, while after transfecting 
miR-372-3p-inhibitor, TGFBR2 in cells was enhanced 
(Fig. 6C-D). This elucidated miR-372-3p was available to 
target TGFBR2. Vs. the adjacent normal tissues and HK-2 
cells, TGFBR2 was elevated in WT tissues (Fig. 6E-F) and 
cells (Fig. 6G-H). TGFBR2 was positively associated with 
circRNA MFN2 (Fig. 6I) and miR-372-3p (Fig. 6J). All in 

Fig. 5. Declined miR-372-3p turns around the therapeutic action 
of repressive circRNA FMN2 on WT cells. Note: The si-circRNA 
MFN2 was turned around via transfection with miR-372-3p-inhibitor. 
A: RT-qPCR test of miR-372-3p; B-C: CCK-8 assay and cell colony 
formation assay detection of cell proliferation; D: Western blot exa-
mination of PCNA protein; E-F: Transwell assay test of cell migration 
and invasion; G: Western blot examination of Bax protein; H: Flow 
cytometry detection of cell apoptosis. ### Vs. the si-NC + miR-372-3p-
NC, P < 0.05; #### Vs. si-circRNA FMN2 + miR-372-3p-NC, P < 0.05.

Fig. 3. CircRNA MFN2 targets miR-372-3p. A: Binding region of 
miR-372-3p and circRNA MFN2; B: The luciferase activity assay 
detection of the targeting of circRNA MFN2 with miR-372-3p; C: 
MiR-372-3p after silencing circRNA MFN2; D: MiR-372-3p in WT 
tissues and cells; E: Association of miR-372-3p with circRNA MFN2; 
Manifestation of measurement data is in mean ± SD; ## Vs. the miR-
372-3p-NC, P < 0.05, # Vs. si-NC, P < 0.05, a Vs. HK-2, P < 0.05.

Fig. 4. Elevated miR-372-3p constrains WT cell advancement. 
Note: MiR-372-3p in WT cells was modulated via transfection with 
miR-372-3p-mimic/inhibitor. A: RT-qPCR test of miR-372-3p; B-C: 
CCK-8 assay and cell colony formation assay detection of cell prolife-
ration; D: Western blot examination of PCNA protein; E-F: Transwell 
assay test of cell migration and invasion; G: Flow cytometry detection 
of cell apoptosis; H: Western blot test of Bax protein; Manifestation of 
measurement data is in mean ± SD; ## Vs. miR-372-3p-NC, P < 0.05.
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all, TGFBR2 was miR-372-3p’s target gene, and circRNA 
MFN2 was available to modulate TGFBR2 via miR-372-
3p.

4. Discussion
The incidence of WT is not elevated, but its survival 

rate is inferior, and WT survivors have an overall aug-
mented risk of hospitalization few years later, covering all 
critical organ system diseases, among which the urinary 
and endocrine systems are provided with extremely eleva-
ted risk [18]. Consequently, it is crucial to hunt for brand-
new therapeutic targets. Antecedent studies have elucida-
ted that circRNA is available to elevate or silence WT, for 
instance, circCDYL is available to silence WT and restrain 
tumor growth and metastasis [19], and circ-0017247 is 
available to elevate WT and guide tumor metabolism [20], 
etc.

Mitochondria are dynamic organelles of constant fis-
sion and fuse, controlling numerous critical cellular func-
tions. The balance of mitochondrial division with fusion 
impacts mitochondria’s morphology and function [21]. 
MFN2 gene was initially discovered in vascular smooth 
muscle cells of spontaneously hypertensive rats, encoding 
a mitochondrial GTPase on the outer membrane of mito-
chondria and exerting a critical action in mitochondrial 
fusion, thereby modulating mitochondrial morphology 
and function [22]. Mitochondrial dysfunction has been 
testified to expedite multiple human malignant tumors’ 
development [23]. Recently, MFN2, as a biomarker, has 
been extensively explored for its action in tumor genesis 
and advancement, and it varies with types of cancer. For 
instance, elevated circRNA MFN2 is a marker of nega-
tive prognosis of human gastric cancer, and suppression 
of its expression is provided with anticancer effects [24]. 
Suppressive circRNA MFN2 is available to constrain the 
melanoma’s occurrence and metastasis [25]. Declined cir-
cRNA MFN2 is available to repress the advancement with 
radiation resistance of colorectal cancer (CRC) cells. This 
clarified circRNA MFN2 is provided with a carcinogenic 

action in CRC [26]. MFN2 has been extensively explored 
in numerous cancers, but it has been poorly figured out 
in associated cancers of the kidney. The research initially 
testified that circRNA MFN2 was distinctly elevated in 
WT tissues and Wit 49 cells. In line with the experimental 
results, declined circRNA MFN2 was available to block 
WT cell advancement, illuminating that circRNA MFN2 
exerted a carcinogenic action in WT.

Recently, several studies have discovered that miRNA’s 
disorder is a critical factor for the of diversified illnesses’ 
occurrence and development [27]. For WT, miRNA has 
also been gradually testified to be crucial in modulating 
WT. For instance, miR-483-3p is available to expedite 
WT cell advancement and stimulate WT cells to produce 
drug resistance [28]. MiR-483-5p restrains WT cell advan-
cement in vivo via targeting MKNK1 [29]. MiR-372-3p 
also modulates cancer via elevating or silencing multiple 
downstream target genes. Studies have discovered ele-
vated miR-372-3p is available to stimulate OS’s deve-
lopment and expedite lung squamous cell carcinoma cell 
growth and metabolism [30, 31], while declined miR-372-
3p represses associated signaling pathways in CRC [32], 
etc. ENCOPI discovered the binding sites were presented 
of circRNA MFN2 with miR-372-3p, and meanwhile, 
miR-372-3p was available to combine with circRNA 
MFN2. The research initially verified that circRNA MFN2 
was available to target miR-372-3p. The results elucida-
ted elevated miR-372-3p was available to repress WT cell 
advancement, and suppressive miR-372-3p mimics were 
available to turn around the curative action of restraining 
circRNA MFN2. These results elaborated that miR-372-
3p repressed WT cell advancement.

Glycosylation prevalently modifies membrane-asso-
ciated and secreted proteins. Owing to its specific posi-
tion on the cell surface and extracellular, polysaccharides 
exert a critical action in controlling intercellular commu-
nication, receptor activation and signal transduction. Cell-
surface polysaccharides are critical to cells in receiving 
external signals. Critical growth factors like EGF, hepato-
cyte growth factor, transforming growth factorβ (TGF-β) 
and vascular endothelial growth factor exert a vital action 
in receptors’ glycosylation, thereby modulating recep-
tor to ligands’ sensitivity, tumor progression and signal 
transduction’s effectiveness [33]. Furthermore, the TGF-β 
pathway is considered as extremely crucial pathway lea-
ding to carcinogenic stem cell transformation in different 
tumor entities [34]. Several critical glycosylated proteins 
were presented in the TGF-β pathway, like TGF-β, Smad 
and TGFBR. Foregoing studies have elucidated several 
glycosyltransferases and glycosidases are associated with 
TGF-β receptors’ phosphorylation in TGF-β pathway, like 
fucose transferase 8 in lung cancer [35] and salivary aci-
dification in CC [36]. TGF-β signal implicates in the of 
diversified types of cancer’s occurrence and development, 
while TGFBR2 is a crucial mediator of TGF-β growth re-
pression signal. TGFBR2 receptor, a serine/threonine ki-
nase receptor, catalyzes type I receptors’ phosphorylation 
[37]. The research has discovered modulation of TGF-
BR2’s glycosylation strengthens breast cancer cells’ stem 
cell properties and radiation resistance of [38]. Declined 
molecular axis covering TGFBR2 is available to restrain 
glioma cell advancement [39]. Silenced TGFBR2 and 
repressive tumor suppressive activity of TGF-β pathway 
is available to render prostate tumor to exert a carcinoge-

Fig. 5. MiR-372-3p modulates TGFBR2 in WT cells. A: MiR-372-
3p combines with the 3’UTR region of TGFBR2; B: RT-qPCR test of 
relevance of miR-372-3p with TGFBR2; C-D: RT-qPCR and Western 
blot detection of the influence of declined miR-372-3p or circRNA 
MFN2 on TGFBR2; E-F: RT-qPCR or Western blot examination of 
TGFBR2 in WT tissues; G-H: RT-qPCR or Western blot test of TGF-
BR2 protein in WT cells; I: Pearson correlation analysis evaluation of 
the association of TGFBR2 with circRNA MFN2 and miR-372-3p. 
a vs. miR-372-3P-NC, P <0.05, b vs. normal tissue, P < 0.05, c vs. 
HK-2, P < 0.05.
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nic action [40]. TGFBR2 has been explored in multiple 
cancers, but it is rarely figured out in kidney’s associated 
cancers. The study initially explored the association of 
TGFBR2 with WT. The prediction of TGFBR2 was to be 
a latent target gene of miR-372-3p based on bioinforma-
tics tools. The results of the experiment and forecast veri-
fied that TGFBR2 was miR-372-3p’s target gene, and they 
were provided with binding sites, and miR-372-3p negati-
vely modulated TGFBR2, which was also elevated in WT 
tissues and cells in the meantime. Additionally, elevated 
circRNA MFN2 was available to expedite TGFBR2. The 
above experimental results elucidated TGFBR2 implica-
ted in WT’s modulation and elevated the disease.

In brief, the results of this research illuminated circR-
NA MFN2 accelerated the growth of WT tissues and Wit 
49 cells via silencing miR-372-3p and elevating TGFBR2. 
CircRNA MFN2/miR-372-3p/TGFBR2 axis exerted a 
crucial action in the development of WT and was expected 
to offer brand-new experimental result support for circR-
NA MFN2 as a marker for WT’s diagnosis and treatment. 
The research discovered circRNA MFN2 was available to 
restrain the WT’s malignant proliferation via modulating 
miR-372-3p/TGFBR2 axis, but this pathway’s specific cu-
rative mechanism remained to be explored. Additionally, 
clinical trials were not conducted in this study, so it was 
impossible to assess the therapeutic action on patients. 
Consequently, the more complete experimental analysis 
should be implemented for verification later.
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