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S100 calcium-binding protein A16 (S100A16) has previously been reported to play
a role in tumor cells. Nevertheless, the role that SI00A16 played in nephroblasto-
ma cells remains obscure.

The expression of S100A16 and DEPDC1 were detected via RT-q PCR and west-
ern blotting. Cell transfection was performed to overexpress DEPDCI or interfere
S100A16. CCK8 was applied for the assessment of cell viability. The apoptotic
level and the capabilities of WiT49 cells to proliferate, invade and migrated were
appraised utilizing Tunel, colony formation Transwell, and wound healing, sepa-
rately. The angiogenesis was estimated through tube formation assay. Co-immuno-
precipitation (CO-IP) was performed to examine the targeted binding of SI00A16
to DEPDCI. The contents of PI3K/Akt/mTOR pathway-related proteins were re-
solved by virtue of western blot.

S100A16 and DEPDCI expression levels were significantly increased in nephro-
blastoma cell lines. SI00A16 deletion suppressed nephroblastoma cell prolifera-
tive, invasive, migrative and angiogenetic capabilities but facilitated the apoptotic
level. Moreover, SI00A16 could bind DEPDC1, DEPDCI1 overexpression par-
tially reversed the inhibitory effect of SI00A16 interference on nephroblastoma
cell. DEPDCI1 overexpression also partially counteracted the suppressive impacts
of SI00A16 interference on PI3K/Akt/mTOR pathway-related proteins.
S100A16 synergistic with DEPDCI1 promotes the progression and angiogenesis
of nephroblastoma cell through the PI3K/Akt/mTOR pathway.

Key words: nephroblastoma, DEPDC1, S100A 16, angiogenesis, PI3K/Akt/mTOR
pathway.

Introduction children under the age of 5 years of age, accounting
for 90% of childhood renal tumors and constitutes 7%

Nephroblastoma (Wilms tumor — WT), which is  of all childhood malignancies {1}. Due to lacking ob-
an aggressive malignant cancer, especially happens in  vious early symptom, the majority of nephroblastoma
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patients are diagnosed with advanced stage {2}. With
advancements in medical care, radical resection, as
well as chemoradiotherapy, the overall S-year survival
rate has reached 90% in high-income countries {3}.
However, there remains 15% of children die due to re-
currence, metastasis and insensitivity to chemotherapy
drugs {4}]. In this way, the exploration of hidden mo-
lecular basis mechanisms and the development of new
therapeutic strategies for the management of nephro-
blastoma patients are of great necessity.

The S100 family, which has abundant existence in
different organs and tissues, is a kind of calcium-bind-
ing proteins and consists of over 20 members [5}. S100
proteins serve as key intracellular Ca’* sensors and
extracellular factors that participate in multiply basic
processes, like cell proliferation, tissue repair, as well as
cell apoptosis {6]. Being a novel part of S100 protein
family, S100 calcium-binding protein A16 (S100A16)
is closely related to chromosomal rearrangements
and instability {7}. SIO0A16 acts as a critical player
in various signaling pathways, such as Notch, as well
as nuclear factor kappa B pathways, the dysregulation
of which is also observed in various tumor cells {81].
S100A16 overexpression contributes to gastric cancer
cell invasive and migrative capabilities {9}. SI00A16
causes pancreatic cancer cells to proliferate and mi-
grate via AKT and ERK1/2 signaling pathway {10}.
Additionally, zhu et.al also proved that S100A16
promotes the progression prostate cancer through ac-
tivating cell signaling proteins AKT and ERK {11}.
All of the above studies suggest that SI00A16 may
serve as a novel therapeutic or diagnostic target in hu-
man cancers. However, the effect of the SI00A16 in
nephroblastoma is yet to be fully elucidated.

Through analyzing the BioGRID database, we found
that SI00A16 could bind with DEP domain containing
1 (DEPDCI1). However, the complex association be-
tween S100A16 and DEPDCI1 in the cell proliferation
and tumor growth has not yet been studied. DEPDC1
is a highly conserved gene that participate in multiple
cellular processes, like cell proliferation, cell apopto-
sis, along with signaling transduction {12]. DEPDC1
is a novel oncoantigen that has abundant existence in
various malignancies, including bladder cancer {13},
hepatocellular carcinoma {14} and colorectal cancer
[151, which may act as a vital diagnostic hallmark as
well as a therapeutic target for human cancers. A recent
study found that DEPDCI is upregulated in nephro-
blastoma, which has close association with poor pa-
tient survival [16}. In our previous study, we also found
that DEPDC1 expression is significantly increased in
nephroblastoma cell that promotes the malignant pro-
gression of nephroblastoma, while DEPDCI interfer-
ence suppressed the capabilities of nephroblastoma cells
to proliferate and invade {17]. These results indicating
that DEPDCI1 may act as an early molecular marker for
nephroblastoma, nevertheless, the biological function

and mechanism of DEPDCI in nephroblastoma are still
obscure. An increasing number of reports have demon-
strated that the phosphatidylinositol 3-kinase (PI3K)/
Akt/mammalian target of rapamycin (mTOR) signal-
ing pathway is closely connected with tumorigenesis
[18, 19}. Notably, Zhao et 4/. found that DEPDCI par-
ticipates in the hyper-activation of PI3K/AKT/mTOR
signaling, resulting in breast cancer advancement and
poor survival {20}.

In this study, we explored the clinical significance
and functional implication of SI00A16 in nephro-
blastoma. Moreover, we also investigate the relation
between S100A16 and DEPDCI in the cell prolif-
eration and poor prognosis of nephroblastoma and
the underlying molecular mechanism regrading
PI3K/AKT/mTOR axis.

Material and methods

Cell culture and treatment

Human normal renal cell line (HK-2), nephroblas-
toma cell lines (WiT49, 17-94 and GHINK-1) and
human umbilical vein endothelial cells (HUVECs)
that provided by The American Type Culture Col-
lection got cultivated in DMEM (Hyclone; Cytiva)
which was decorated with 10% (Hyclone; Cytiva),
and 1% antibiotics (Beyotime Institute of Biotech-
nology) at 37°C with 5% CO.,,.

Cell Counting Kit-8 (CCK-8) assay

CCK-8 assay was utilized for the estimation of cell
viability. Briefly, the inoculation of WiT49 cells in
a 96-well cell culture plate was implemented, after
which was the overnight cultivation at 37°C with 5%
CO,. Subsequently, 10 ul CCK-8 solution (cat. no.
P0037; Beyotime) was put into per well to further
cultivate the cells for 4 h. The OD value was decided
in the precise of A= 450 nm by means of a micro-
plate reader (BioTek Instruments, Inc.).

Cell transfection

Initially, the injection of WiT49 cells (3 X 10°
cells/well) in 6-well plates was implemented, after
which was 24 h of cultivation at 37°C with 5% CO.,,.
Subsequently, SI00A16-targeting short hairpin (sh)
RNA (sh-S100A16#1, sh-S100A16#2, and sh-NC)
and the overexpression-DEPDC1 (Ov-DEPDC1)
vector and the NC empty vector (Ov-NC) that pro-
vided by Shanghai GenePharma Co., Ltd were trans-
fected into WiT49 cells at a concentration of 25 nM
by virtue of Lipofectamine® 2000 in light of standard
protocol. Cells in blank control group received no
transfection. After 48 h, the transfection efficiency
was detected using reverse transcription-quantitative
PCR (RT-qPCR) and western blotting.
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Colony formation assay

The inoculation of WiT49 cells, which were sus-
pended (5 X 10?2 cells/well) in DMEM, into 6-well
plates was carried out, following which was 14 d
of cultivation at 37°C. Afterwards, WiT49 cells
were subjected to 15 min of 70% ethanol fixation
and 20 min of 0.05% crystal violet staining. Finally,
the number of colonies formed was totaled (= 50 cells/
colony) utilizing an Olympus GX53 light microscope
(Olympus Corporation; magnification, X4).

Wound healing

The injection of WiT49 cells in 6-well plates
(1 X 10° cells/well) was operated. When 70-80% cell
fusion was achieved, the medium was replaced with
serum-free DMEM and the cells were incubated over-
night at 37°C at 5% CO,. Subsequently, a 200-ul
sterile pipette tip was used to scratch the cell mono-
layer. afterwards, the PBS-rinsed cells were cultivat-
ed at 37°C with 5% CO,. Images were collected at
0 and 24 h by means of a BX51 inverted microscope
(magnification, X 100). The area of wound closure in
each picture was determined by using Image] software
(version. 1.52; National Institutes of Health). The cal-
culation of migration rate was implemented based on
the following formula: % migration = scratch current
width / scratch original widch X 100.

Transwell

The capability of WiT49 cells to invade was as-
sessed utilizing Transwell chambers (BD Bioscienc-
es) with Matrigel pretreatment. Briefly, Matrigel
(BD Biosciences) was employed for the pretreatment
of 24-well Transwell plates (Corning, Inc.) with
8-um pore inserts at 37°C for 30 min. Next, 4 X 101
cells were placed in plasma-free medium. The upper
chamber was precoated with matrix (Sigma-Aldrich;
Merck KGaA) and cells were cultured in the upper
chamber with 0.1 ml cell suspension/well, whereas
cell culture medium that contained 20% FBS was in-
jected into the lower chamber. Subsequently, the in-
vading cells were subjected to 4% formaldehyde fixa-
tion and 0.3% crystal violet solution (Sigma-Aldrich;
Merck KGaA) staining. The observation of invading
cells in five randomly selected fields was operated un-
der an inverted microscope (magnification, X100).
The calculation of invasion rate was operated based
on the following formula: % invasion = invaded cells
in lower chamber/total cells added to top chamber
X100.

TUNEL assay

Apoptosis was appraised utilizing One Step
TUNEL Apoptosis Assay Kit (Beyotime Institute
of Biotechnology) in light of standard protocol. Brief-
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ly, the WiT49 cells were washed with PBS three times
and then fixed at room temperature (20-25°C) with
4% paraformaldehyde (Beyotime Institute of Bio-
technology) for 15 min. Then, the exposure of cells
to 0.15% Triton-X-100 was operated for further
5 min. Terminal deoxynucleotidyl transferase solu-
tion and FITC-deoxyuridine triphosphate solution
(Roche Diagnostics GmbH) were added to the cells
and the cells were incubated at 37°C for 60 min in
the dark. The staining of nuclei was conducted with
DAPI (0.5 ug/ml). Antifade Mounting Medium was
used to seal the cells. Cells were randomly selected
from 5 fields of view and an inverted fluorescence mi-
croscope (Olympus Corporation) was used to observe
excitation and emission wavelengths within the range
of 450-500 and 515-565 nm (green fluorescence), re-
spectively. Apoptosis index = number of apoptotic
cells/(number of apoptotic cells + normal cells).

Tube formation assay

24-well culture plate, 200 ul pipette tips and matri-
gel matrix glue were placed at 4°C overnight. Subse-
quently, about 200 ul of matrix gel was sucked into
the 24-well plate, and kept in a cell incubator to gel
for 30 min. Before that, the culture medium of WiT49
in each group (Control CM, sh-NC CM, sh-S100A16
CM, sh-S100A16 + Oe-NC CM and sh-S100A16 +
Oe-DEPDCI1 CM) was changed to serum-free culture
medium for 24 h. Then, the digestion of cells was im-
plemented by means of trypsin-EDTA solution (Be-
yotime, cat. no. C0201) to prepare a single-cell solu-
tion. The culture medium that decorated with 300 ul
serum and 10 ul single cell suspension was added to
each well. Finally, photographs were captured under
the help of an inverted microscope (ZEISS, Axio Vert.
A1, magnification, X40).

Co-immunoprecipitation (Co-IP) assay

The quantification of total proteins, which were
isolated from WiT49 cells utilizing RIPA lysis buffer
(Beyotime Biotechnology, Inc.), was implemented by
means of BCA kits (Beyotime Biotechnology, Inc.).
For immunoprecipitation, the overnight cultivation
of 400 ug proteins with 2 ug antibodies was carried
out at 4°C. Subsequently, the addition of 30 ul Pro-
tein G/A agarose beads (Invitrogen) was operated and
cell lysates got cultivated for 3 h. Following the rinse
with PBS, the precipitated protein was resuspended in
5 X SDS-PAGE loading buffer, boiled for 5 min, and
eluted from the beads. Finally, immunoblotting was
used to detect the immunoprecipitation products.

Western blotting

The quantification of total proteins, which were
isolated from WiT49 cells utilizing RIPA lysis buffer,
was implemented by virtue of a BCA Protein Assay
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Kit. Following denaturation in a 95°C metal bath,
SDS-PAGE was performed with a 12% gel for 20 ug
protein samples. The transferring of separated pro-
teins to PVDF membranes was implemented. Sub-
sequently, the overnight cultivation of membranes,
which were impeded by 5% skimmed milk, with
primary antibodies specific to DEPDCI1 (dilution,
1:1,000; cat. no. ab184182; Abcam), SI00A16 (di-

lution, 1:1,000; cat. no. ab130419; Abcam), Bcl-2
(dilution, 1:1,000; cat. no. ab194583; Abcam),
Bax (dilution, 1:1,000; cat. no. ab32503; Abcam),
phosphorylated (p)-PI3K (dilution, 1:500; cat. no.
ab154598; Abcam), p-Akt (dilution, 1:1,000; cat.
no. ab38449; Abcam), PI3K (dilution, 1:1,000; cat.
no. ab191606; Abcam), Akt (dilution, 1:1,000; cat.
no. ab8805; Abcam), p-mTOR (dilution, 1:1,000;
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Fig. 1. Interference with SI00A16 suppressed the proliferation of nephroblastoma cells. The expression of SI00A16
in nephroblastoma cell lines was detected by A) western blot and B) RT-qPCR, respectively. Interference efficiency
of SI00A16 was detected via C) western blot and D) RT-qPCR. E) CCK-8 was used to detect the level of cell prolifera-
tion. F) Cloning experiment was used to detect the cell cloning level; “p < 0.01 and **p < 0.001 vs. HK-2 or sh-NC
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cat. no. Ab109268; Abcam), mTOR (dilution,
1:5,000; cat. no. Ab32028; Abcam) and GAPDH
(dilution, 1:1,000; cat. no. ab181602; Abcam) was
operated at 4°C, after which was the exposure to goat
anti-rabbit HRP-binding IgG secondary antibody
(dilution, 1:5,000; cat. no. ab6721; Abcam) for 1 h.
The determination of protein bands was carried out
utilizing ECL reagent (MilliporeSigma). Bands were
semi-quantified and normalized using Image]J v1.46
software (National Institutes of Health).

RT-qPCR

The quantification of RNA, which was extract-
ed from sample cells with RNAzol RT (Sigma-Al-
drich; Merck KGaA), was operated with the adoption

of a NanoDrop spectrophotometer (Thermo Fisher
Scientific, Inc.). Following DNase I digestion, the tran-
scription of RNA into cDNA was performed through
a QuantiTect Reverse Transcription kit (Qiagen GmbH)
in light of standard protocol. With the help of a Quan-
tiTect SYBR Green PCR kit (Qiagen GmbH), qPCR
was operated in light of suggested protocol. The follow-
ing were the sequences of primers (GenScript): DEP-
DC1 forward 5-TCTGCCATGAAGTGCCTAGC-3’,
reverse  S’-TGATGTAGCCACAAACAACCAAA-3;
S100A16  forward  5’-CACAAGTGGCCAACG-
GAAAG-3, reverse 5-GCTGGCGGGGCCTAAG-3’
or GAPDH forward 5’-AGCCACATCGCTCAGA-
CAC-3, reverse 5'-GCCCAATACGACCAAATCC-3'.
The relative mRNA expression levels was appraised
with comparative Ct method.
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Fig. 2. Interference of SI00A16 induced apoptosis of nephroblastoma cells. A) Cell apoptosis was detected by Tunel stain-
ing. B) The expression levels of apoptosis-related proteins (Bax and Bcl-2) were improved by western blot; **p < 0.001

vs. sh-NC
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Statistical analysis

Data that displayed in the way of mean * SD
got analyzed with GraphPad Prism 8.0.2 software
(GraphPad Software, Inc.). Statistical differences were

24h

Fig. 3. SI00A16 knockdown inhibited invasion

determined using a one-way ANOVA followed by
Tukey’s post hoc test for group comparisons. P-value
less than 0.05 was supposed to demonstrate statisti-

cally significant difference.
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, migration and angiogenesis of nephroblastoma cells. A) Wound healing

and B) Transwell were used to detect the level of migration and invasion of WiT49 cells. C) Tubule formation assay was
used to detect the tubule formation ability of HUVEC cells; **p < 0.01 and **p < 0.001 vs. sh-NC
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Fig. 4. DEPDCI1 is highly expressed in nephroblastoma cells and interacts with SI00A16. A) Western blot and B) RT-qP-
CR were performed to detect the expression of DEPDCI in nephroblastoma cells. C-D) Co-immunoprecipitation assay
was used to detect the targeted binding of S100A16 to DEPDC1; **p < 0.001 vs. HK-2 or IgG

Results

Interference with SI00A16 suppressed
the proliferation of nephroblastoma cells

Western blot (Fig. 1A) and RT-qPCR (Fig. 1B)
were employed for the estimation of SI00A 16 expres-
sion at both mRNA and protein levels in nephroblas-
toma cell lines. It was discovered that compared with
that in HK-2 cells, SI00A16 was got an elevation
in WiT49, 17-94 and GHINK-1. It was noted that
S100A16 had the highest expression in WiT49 cells.
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In view of this, WiT49 cells were adopted for the fol-
lowing experiment. By constructing the S100A16
interference plasmid, western blot (Fig. 1C) as well
as RT-qPCR (Fig. 1D) was applied for the examina-
tion of interference efficiency. It was uncovered that
S100A16 expression in WiT49 cells was conspicu-
ously reduced after SIO0A16 interference. Compared
with sh-S100A16#1, sh-S100A16#2 had a higher
interference efficiency. In this way, sh-S100A16#2
was adopted for ensuing experiments. Results ob-
tained from CCK-8 (Fig. 1E) and clone formation as-
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Fig. 5. Upregulation of DEPDCI partially reversed the effects of SI00A16 interference on the proliferation and apoptosis
of nephroblastoma cells. Interference efficiency of DEPDCI was detected via A) western blot and B) RT-qPCR. C) CCK-8 was
used to detect the level of cell proliferation. D) Cloning experiment was used to detect the cell cloning level. E) Cell apoptosis
was detected by Tunel staining. F) The expression levels of apoptosis-related proteins (Bax and Bcl-2) were detected by western
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vs. Control; ##p < 0.01 vs. sh-S100A16 + Oe-NC

say (Fig. 1F) depicted the impacts of SI00A16 inter-
ference on WiT49 cell proliferation. Compared with
sh-NC group, SI00A16 interference significantly re-
duced cell proliferation.

Interference of S100A16 induced apoptosis
of nephroblastoma cells

Figure 2A depicted the effect of SI00A16 interfer-
ence on apoptosis of WiT49 cells. Relative with the sh-
NC group, SI00A16 interference markedly facilitated
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the apoptosis rate of WiT49 cells. Results obtained
from western blot displayed that (Fig. 2B) interfering
S100A16 ascended the contents of Bax but descend-
ed the content of Bcl-2, indicating that interfering
S100A16 could significantly promote cell apoptosis.

S100A16 knockdown inhibited invasion, migration
and angiogenesis of nephroblastoma cells

Wound Healing (Fig. 3A) and Transwell (Fig. 3B)
were applied for the appraisement of cell invasive and
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Fig. 7. SI00A16 cooperates with DEPDCI to regulate PI3K/Akt/mTOR pathway. The expressions of p-AKT, AKT,
mTOR, p-mTOR, P13K and p-P13K inWiT49 cells were detected by western blot; **p < 0.001 vs. Control; **p < 0.01

and ### p < 0.001 vs. sh-SI00A16 + Oe-NC

migrative capabilities, respectively. By contrast with
sh-NC group, sh-SI00A16 group significantly inhib-
ited cell invasion and invasion. Subsequently, tubule
formation experiment was performed to detect the tu-
bule formation ability of HUVEC cells, which were
demonstrated in Fig. 3C. Compared with HUVEC
cells cultured in sh-NC conditioned medium, the tu-
bule formation ability of HUVEC cells treated with
sh-S100A16 conditioned medium was significantly
suppressed. The above results suggest that SI00A16
knockdown could inhibit the migrative, invasive and
angiogenetic capabilities of nephroblastoma cells.

DEPDCI is highly expressed in nephroblastoma
cells and interacts with S100A16

Western blot (Fig. 4A) and RT-qPCR (Fig. 4B)
were applied for the estimation of DEPDCI at both
mRNA and protein levels in nephroblastoma cells.
Relative with HK-2 cells, the mRNA and protein
expressions of DEPDCI1 were remarkably enhanced
WiT49 cells. Subsequently, co-immunoprecipita-
tion assay was used to verify the targeted binding
of S100A16 and DEPDCI (Fig. 4C-D). the precip-
itation experiment with IgG showed that DEPDC1
protein and S100A16 protein were not precipitated,
which indicated that DEPDC1 protein and S100A16
protein could not bind to IgG. Notably, we found
that both DEPDC1 and S100A16 could be precip-
itated either by using protein DEPDCI1 to precipi-
tate protein SI00A16 or by using protein SI00A16

to precipitate DEPDCI1. These results implied that
DEPDCI could interact with ST00A16.

Upregulation of DEPDCI1 partially reversed
the effects of SI00A16 interference

on the proliferation and apoptosis

of nephroblastoma cells

With the purpose of figuring out the mechanism
of DEPDCI1 and S100A16 in nephroblastoma cells,
DEPDCI1 overexpression plasmid was constructed
and transfected into WiT49 cells to make DEPDCI1
overexpression (Fig. 5A-B). CCK-8 (Fig. 5C) as well
as clone formation assay (Fig. 5D) demonstrated that
DEPDCI overexpression greatly promoted cell prolif-
eration compared with sh-S100A16 + Oe-NC group.
Tunel staining (Fig. 5E) suggested that DEPDClover-
expression reversed the promoting effect of SI00A16
interference on cell apoptosis. Western blot (Fig. 5F)
results showed that Bcl-2 protein expression was
up-regulated and Bax protein was down-regulated in
sh-S100A16 + Oe-DEPDCI1 group compared with
sh-S100A16 + Oe-NC, which also proved this result.

Upregulation of DEPDCI partially reversed
the inhibitory effect of SI00A16 interference
on the migration, invasion and angiogenesis
of nephroblastoma cells

Wound Healing (Fig. 6A) and Transwell (Fig. 6B)
were employed for the assessment of cell invasive and
migrative capabilities. It was discovered that DEP-
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DCI1 overexpression was more conducive to cell in-
vasion and migration than sh-S1I00A16 + QOe-NC
group. Moreover, tubule formation experiment (Fig.
6C) was carried out to detect the tubule formation
ability of HUVEC cells and it was revealed that rel-
ative with the sh-S100A16 + Oe-NC CM group,
sh-S100A16 + OE-DEPDCI1 conditioned medium
treated-WiT49 cells had enhanced angiogenesis abil-
ity. To conclude, DEPDCI1 overexpression partially
reversed the inhibition of SI00A16 interference on
cell migration, invasion and angiogenesis.

S100A16 cooperates with DEPDCI to regulate
PI3K/Akt/mTOR pathway

The contents of PI3K/Akt/mTOR pathway-related
proteins were appraised via western blot (Fig. 7).
Relative with the control group, interference with
S100A16 reduced the contents of p-PI3K, p-Akt and
p-mTOR. Importantly, relative with sh-S1I00A16 +
Oe-NC group, Overexpression of DEPDClpartially
reversed the inhibitory effect of SI00A16 interference
on PI3K/Akt/mTOR pathway related proteins. These
results suggest that SI00A16 may synergistically reg-
ulate PI3K/Akt/mTOR pathway with DEPDCI. It
was further demonstrated that ST00A16 and DEPDC1
promoted the progression and angiogenesis of nephro-
blastoma through the PI3K/Akt/mTOR pathway.

Discussion

Nephroblastoma is the most common childhood
abdominal malignancy and approximately 15%
of patients will experience recurrence with a 40 to
80% overall survival rate {21]. Although the diag-
nosis and therapeutic effects have significantly im-
proved, long-term survival rate remains low in pa-
tients with nephroblastoma with high mortality rate
[22]. Therefore, exploring the effects of factors relat-
ed to early nephroblastoma could further the under-
standing of nephroblastoma development and help to
develop novel efficient treatment strategies.

The S100 protein family members are structurally
similar to each other; however, they are not function-
ally interchangeable. SI00A16 has been reported to
be a critical player in a wide range of pathophysio-
logical processes, such as inflammation, adipogenesis,
osteoporosis as well as tumor progression {23, 24].
Of note, SI00A16 has been speculated to be an es-
sential prognostic marker for numerous tumors, like
colorectal cancer {8}, pancreatic cancer {25} and
non-small cell lung adenocarcinoma {26}. Previous
studies have revealed that upregulated S100A16 is
closely related to cancer cell differentiation, develop-
ment and prognosis. However, a recent study sug-
gested SI00A16 could serve as a tumor suppressor
[27). Thus, the role that SI00A16 played in can-
cer progression remains obscure. Besides, the effect
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of SIO0A16 on the biological activity of nephroblas-
toma cells remains undetermined. In this study, we
investigated whether SI00A16 serves a functional
role in nephroblastoma progression in vitro. First-
ly, we found the expression of SI00A16 in nephro-
blastoma cell WiT49 was significantly increased via
RT-qPCR and Western blot analysis, indicating that
S100A16 plays a carcinogenic role in nephroblasto-
ma cells that may be a novel prognostic biomarker
for nephroblastoma. To further verify this hypothesis,
we subsequently constructed S100A16 low expres-
sion vectors, and evaluated the proliferative and mi-
grative abilities of WiT49 cells. As expected, silenc-
ing SI00A16 showed the converse effects. SI00A16
depletion remarkably suppressed the capabilities
of WiT49 cells to migrate, invade and proliferate.
Moreover, down-expression of SI00A16 also pro-
moted the apoptosis of WiT49 cells, as evidenced by
decreased Bcl-2 level and increased Bax level.

DEPDCI, as a recently identified novel oncogene
has been implicated in multiple tumors development
and poor clinical outcomes of the patients, like gastric
cancer {28}, breast cancer {191, lung adenocarcinoma
cells {29}, along with bladder cancer {30}. The dys-
regulation of DEPDC1 may promote prostate cancer
cell proliferation and the malignant behavior of cancer
cells {31]. Nevertheless, the role that DEPDCI played
in nephroblastoma remains elusive. In this study, it was
discovered that DEPDCI1 was abundant in nephro-
blastoma cells, which had close association with tumor
malignancy and advanced stage. This funding is in line
with the results of put forward by Gent ez #/. {17}.
Intriguingly, we found that DEPDC1 could combined
with S100A16 through the prediction of BioGRID
database, suggesting a close relationship between DE-
PDCI1 and S100A16 in nephroblastoma progression.
The co-immunoprecipitation test found that DEP-
DCI1 could be combined with SI00A16. Further study
revealed that overexpression of DEPDCI reverses
the inhibitory effects of sh-RNA-S100A16 on nephro-
blastoma cells invasion and migration. These results
indicate that SI00A16 may interact with DEPDCI to
influence cancer progression.

The PI3K/Akt/mTOR pathway has involvement
with cell proliferation, metabolism, as well as motility,
which has been found to be frequently triggered in hu-
man cancer. It has been reported that DEPDCI1 could
activate PI3K/Akt/mTOR signaling {191, which reg-
ulates cell proliferative and migrative capabilities. It
was hypothesized that the PI3K/Akt/mTOR signal-
ing pathway may be involved in DEPDC1-mediated
nephroblastoma. In the present study, markers of this
signaling pathway were assessed following SI00A16
knockdown. It was identified that SI00A16 knock-
down inhibited the phosphorylation of PI3K and Akt,
as well as mTOR. However, DEPDCI overexpression
significantly reversed these effects. The in vitro assays
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demonstrated that DEPDC1 promoted the tumor
progression, and involved in PI3K/AKT/mTOR sig-
naling in nephroblastoma cells.

To sum up, this study discussed the potential role
that S100A16 played in nephroblastoma, the results
of which provided insights into the tumor-promoting
role of S1I00A16 in nephroblastoma cells. ST00A16
could interact with DEPDCI1 to promote caner pro-
gression via PI3K/AKT/mTOR axis, suggesting that it
might be a promising therapeutic target and prognos-
tic indicator of nephroblastoma. Moreover, further ex-
periments are needed to reveal the detailed underlying
mechanisms of SI00A 16 in nephroblastoma regulation.

Availability of data and materials

The datasets used and/or analyzed during the cur-
rent study are available from the corresponding au-
thor on reasonable request.
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