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Abstract: Glioma is the most common malignant brain tumor. The dominant therapeutics including surgery, radio-
therapy and chemotherapy do little to improve the survival of patients and the prognosis is disappointing. ZSCAN10
is critical in maintaining the pluripotency of embryonic stem cells. Little information was known about its function
in glioma. In this study, ZSCAN10 was shown to be expressed significantly higher in glioma tissues and in cell lines.
High ZSCAN10 expression was associated with poor prognosis in glioma. When ZSCAN10 was knocked down, prolif-
eration as well as colony formation of glioma cells were inhibited drastically. In contrast, overexpression of ZSCAN10
promoted cell proliferation and colony formation. However, apoptosis was not affected by ZSCAN10. ZSCAN10 was
shown to enhance expression of OCT4 through interaction with the promoter of OCT4 gene by ChIP-gPCR assay and
luciferase reporter assay. ZSCAN10 could not promote proliferation of U251 cells when OCT4 was knocked down.
In addition, the expression of B-catenin was down-regulated after ZSCAN10 knockdown in U251 cells However, the
expression level of DKK1 increased inversely. In summary, ZSCAN10 was associated with survival of glioma patients
and contributed to cell proliferation through upregulating OCT4 expression. Moreover, ZSCAN10 might partially par-
ticipate in the activation of Wnt/B-catenin signaling in glioma.
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Introduction

Glioma is a very common malignant tumor in
nervous system. The main therapy is surgery
followed by radiotherapy and/or chemotherapy
[1]. But the prognosis for patients with glioma is
unsatisfactory. According to the newest cancer
statistics released in 2018, there are about
23,880 new cases of glioma and the estimated
deaths are 16,830 [2]. Therefore, it is urgent to
explore how glioma cells survive in humans and
the underpinning molecular mechanism.

Glioma is characterized by heterogeneity, which
means multiple factors contribute to the devel-
opment of glioma. Thus, it is meaningful to dig
out new critical molecules in glioma. ZSCAN10,
also known as Zfp2086, is a 14 zinc finger tran-
scription factor with a N-terminal SCAN domain

[3, 4]. ZSCAN10 gene is located on chromo-
some 16p13.3 and was reported to play impor-
tant roles in development. For example, knock-
down of ZSCAN10 was associated with impair-
ed osteoclastogenesis and abnormal skeletal
muscle development [5, 6]. ZSCAN1O was
essential to the pluripotency of embryonic stem
cells (ESC) through interaction with OCT4 and
SOX2 which are public pluripotency markers for
ESC [7, 8]. A new study disclosed that ZSCAN10
participated in the process of rejuvenation [9].
ZSCAN10 was shown to counteract the effects
of genomic instability in induced pluripotent
stem cells derived from elder donors [9]. As we
know, genomic instability is common in many
kinds of tumors. Therefore, ZSCAN10 might
play important roles in tumors. To date, only
one study reported the function of ZSCAN10 in
tumor. In seminomas, with the help of OCT4,


http://www.ijcep.com

ZSCAN10 in glioma

Table 1. Primers used for qPCR assay

Gene symbol Primers (5’ to 37)

ZSCAN10 Forward GGGCCGCTGGATTTTAGTTGT
Reverse CTTCCGCAGGCAATTCCTTCT

0CT4 Forward CAAAGCAGAAACCCTCGTGC
Reverse AACCACACTCGGACCACTCG
GAPDH Forward TGTGGGCATCAATGGATTTGG

Reverse ACACCATGTATTCCGGGTCAAT

ZSCAN10 regulated expression of PRAME gene
in somatic or germ cell differentiation [10].

OCT4 was a pluripotency marker in ESC and
was found to be an oncogene in liver cancer,
lung cancer, and lymphoma [11-13]. OCT4 was
shown to be overexpressed in glioma and pro-
moted cell proliferation as well as colony forma-
tion [14]. OCT4 could activate Wnt/B-catenin
signaling and promote cell proliferation in liver
cancer [15]. Further, Olmez et al. demonstrated
that OCT4 induced the neurosphere formation
of glioblastoma multiforme through activation
of Wnt/B-catenin signaling [16]. Wnt/B-catenin
signaling was very important during develop-
ment and was reported to be over-activated in
glioma [17, 18].

In this study, to investigate the function of
ZSCAN10 gene in glioma, we downregulated
the expression of ZSCAN10 in glioma cells and
found that ZSCAN10 played an oncogene role
in glioma and regulated B-catenin expression
through OCTA4.

Materials and methods
Cell culture and tumor tissues

Five glioma cell lines (U251, A172, CCF-STTG1,
T98G and U87MG) and two normal human
astrocyte cell lines (NHA and HA) were pur-
chased from Cell Bank of Shanghai Chinese
Academy of Sciences (Shanghai, China) and
were cultured in RPMI 1640 medium contain-
ing 10% fetal bovine serum (Gibco Co., Ltd.
USA) at 37°C.

Frozen fresh glioma tissues and the paired
adjacent control tissues were obtained from
department of Neurosurgery in the second affil-
iated hospital of Nanchang university. Approval
was obtained from the research ethics comit-
tee of the second affiliated hospital of
Nanchang university.
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RNA preparation and quantitative real-time
PCR (qPCR)

Total RNA was extracted with the Trizol reagent
(Invitrogen, CA, USA). Then 1 pg of RNA was
used for qPCR assay on the ABI7000 fluores-
cent quantitative PCR system with the primers
listed in Table 1. B-actin was selected as the
internal control. The PCR parameters were 10
min at 95°C followed by 45 cycles of 15 sec at
95°C and 60 sec at 60°C. The level of target
gene was analyzed with the 2-AACt method.

TCGA database mining

The survival data of about 500 glioma patients
and the expression of ZSCAN10 gene in glioma
tissues and the paired adjacent control tissues
were downloaded from the TCGA data portal.
The association of ZSCAN1O expression with
survival time of 35 patients was analyzed
with Kaplan-Meier approach. The difference
between different groups was evaluated with
log-rank test. P value < 0.05 was considered as
statistically significant.

Proliferation assay (CCK-8)

After transfection of siRNA for 24 h, cells were
digested and seeded into 96-well plates at
5000 cells/well and cultured at 37°C. At 1, 3,
and 5 days, 10 uL of CCK-8 solution (Beyotime,
Shanghai, China) was added and incubated for
another 2 h followed by monitoring at 450 nm
on a microplate reader. The experiment was
repeated for at least 3 times.

Annexin V-FITC/PI staining assay

The apoptosis of U251 cells was determined
with Annexin V-FITC apoptosis kit according to
the attached instruction (Beyotime, Shanghai,
China). In brief, a total of 1x10° cells were seed-
ed into a 6-well plate and were treated with
siRNA. After incubation for 48 h, cells were col-
lected and washed with PBS buffer. Then
Annexin V-FITC and PI solution were added into
cell solution and incubated for 15 min at room
temperature. Lastly, cells were analyzed on
FACScalibur (BD Bioscience, USA).

Colony formation assay
After transfection of siRNA for 24 h, cells were

digested and seeded into 6-well plates at 3000
cells/well and cultured at 37°C for 14 days.
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Table 2. Primers used in ChlP-gPCR assay

Primer name Primer sequence (5’ to 37)

R1 Forward  TTTGATTAGGCTTGAGAGGAG
R1 Reverse  AGTTGTCCCTGTGCCTCTGTA
R2 Forward ~ AACTAATGTCTCATTCCTGTC

R2 Reverse CACTCATTCAAGATAACCAGC
R3 Forward CCATTTAACTGATCACCCAGT
R3 Reverse TGGTCATCTGCAGTTACATGG
R4 Forward TGGCATTCCGCATCTGGCTT
R4 Reverse ~ TCTGTCTCGGAGTTCTGTCTG
R5 Forward ~ TGCTGGGCTGCAGGCATACT
R5 Reverse ~ TCTGCCCAGAACTCTCAACCT
R6 Forward GGTGAAGTCGATGAAGCTGAG
R6 Reverse ~ GGGGGTGTCTCTTGATGGTAG
R7 Forward CTGGAGGAAGGGAAGCAGGGT
R7 Reverse CCCCAATCCCCTCACACAAGA
R8 Forward ~ TCTGAAAACGCAGAGCCAGCA
R8 Reverse CAGTATTTCAGCCCATGTCCA
RO Forward ~ AACTGGTTTGTGAGGTGTCCG
RO Reverse ~ GACGTCTGGACAGGACAACCC
R10 Forward GGATTGGGGAGGGAGAGGTGA
R10 Reverse GGGGTGAGAAGGCGAAGTCTG
R11 Forward CCTGCCTGCCAAAGGTGGTGA
R11 Reverse GGCCAGGCCGAAACAATCCA
R12 Forward ACACGCTGCAACTTAGAAAGC
R12 Reverse CAGGCATGCACACACCACAAA
R13 Forward GAGCCATGTGTTTCTTGAGTAAAGGG
R13 Reverse TCCTAGGTGACATAGATGGCTCTT
R14 Forward CACAGTCCCAGCTGGTGTGAC
R14 Reverse CTGCTTCAGCAGCTTGGCAAAC

Then formed cell colonies were stained with
crystal violet and photographed. The experi-
ment was repeated at least 3 times.

Chromatin immunoprecipitation-quantitative
real-time PCR (ChIP-qPCR)

ChIP was conducted according to the refer-
ence. Briefly, cells were fixed in 1% formalde-
hyde (Thermo Fisher Scientific, Waltham, USA)
in PBS for 10 min and fixation was quenched
with 125 mM of glycine for 5 min. Then, cells
were collected and lysed followed by being to
sonication for 10 min in the Covaris sonicator
(5220). Afterwards, the supernatant was dilut-
ed in PBS buffer and subjected to immunopre-
cipitation with antibody against ZSCAN10 at
4°C overnight. Then the beads were washed
and bound DNA was reverse-crosslinked and
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purified. Then the purified DNA was quantified
by standard qPCR procedure on a 7500 Real-
Time PCR platform (Applied Biosystems,
Carlsbad, CA, USA). The primers used for ChlP-
qPCR were listed in Table 2.

Luciferase reporter assay

The promoter of OCT4 was PCR-amplified and
cloned into vector pGL-3 containing reporter
gene luciferase. ZSCAN10 was cloned into
expression vector pcDNA3.1. Then the two
plasmids and a control plasmid pRLTK were
transfected into HEK293 cells using Lipo-
fectamine-2000 reagent (Invitrogen, Carlsbad,
USA) according to the instruction. After trans-
fection for 48 h, luciferase activity was detect-
ed using the Dual-Luciferase Activity Assay
System (Promega, USA). All the experiments
were repeated three times.

Immunohistochemical staining

A total of 35 tissues from patients with mixed
oligoastrocytic gliomas were collected from
department of Neurosurgery in the second affil-
iated hospital of Nanchang university. The 35
patients were diagnosed as WHO grade | to
grade IV. The tissues were fixed in 10% buff-
ered formalin and embedded in paraffin. 5 um
sections were deparaffinized in xylene and
rehydrated in graded alcohol. For epitope
retrieval, sections were heated in 10 mM citrate
buffer (pH 6.0) for 2 min. Then the sections
were treated with 3% hydrogen peroxide and
washed with phosphate-buffered saline at
room temperature followed by incubation over-
night at 4°C with primary antibody against
human ZSCAN10 (1:500 dilution, Abcam, USA).
After that, the sections were incubated with
horseradish peroxidase-conjugated secondary
antibody for 60 min at room temperature fol-
lowed by counterstaining with hematoxylin. All
sections were examined under a microscope by
two independent researchers. The staining
intensity was scored as below: O (negative), 1
(weak), 2 (moderate), 3 (strong). Based on the
percentage of positively stained cells, the stain-
ing extent was scored as below: 0 (0%), 1 (1%-
25%), 2 (26%-50%), 3 (51%-75%) and 4 (76%-
100%). The final immunoreactivity score (IRS)
equaled the intensity score multiplied by the
quantity score. The staining of ZSCAN10 was
clarified as two groups according to the IRS:
negative (0-4) and positive (5-12).
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Figure 1. The expression level of ZSCAN10 in glioma. (A) ZSCAN10 was
expressed much higher in 16 glioma tissues than the control. (B) Western
blotting of ZSCAN10 in representative glioma tissues. (C) Quantification of
ZSCAN1O level in (B). (D) ZSCAN10 was expressed higher in glioma cell lines
than in the normal cells NHA or HA. **P < 0.01, ***P < 0.001.

Western blotting analysis

The cells were lysed with RIPA buffer (Beyotime
Biotechnology, Haimen, China) and total pro-
tein was extracted. Then 10 ug of protein was
separated using sodium dodecyl sulfate-poly-
crylamide gel electrophoresis and transferred
onto PVDF membranes (Millipore, Bedford, MA,
USA). Then the PVDF membranes were incu-
bated with primary antibodies against B-ca-
tenin, DKK1, ZSCAN10, OCT4 (Abcam, Cam-
bridge, MA, USA) at 4°C overnight followed by
washing with TBST reagent and incubating with
secondary antibody at room temperature for 1
h. Then the PVDF membrane was stained with
enhanced chemiluminescence kit (Thermofi-
sher Scientific, Carlsbad, MA, USA).

Statistical analysis

All data were expressed as mean * standard
deviation. Statistical analyses were performed
with SPSS version 16.0 (SPSS Inc. Chicago, IL,
USA). The difference between control and test
group was analyzed by paired Student’s t-test
or One-Way ANOVA analysis followed by Post
Hoc Tukey. The relationship between ZSCAN10
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Results

Overexpression of ZSCAN10
was associated with progno-
sis in glioma patients

To explore the clinical impor-
tance of ZSCAN10 in glioma,
we determined the level of
ZSCAN10 in glioma tissues
and in typical cell lines. As
shown in Figure 1A, the mRNA
level of ZSCAN10 in 16 glioma

o tissues was much higher than

that in the adjacent normal
control tissues. The protein
level of ZSCAN10 was also sig-
nificantly higher in tumor tis-
sues (Figure 1B, 1C). Interes-
tingly, it was found that the
level of ZSCAN21O in Grade Ill/
IV tumor tissues was higher
than that in Grade I/Il tissues.
Then the expression of ZSCAN10 gene in glio-
ma cell lines (T98G, A172, U251, US7MG and
CCF-STTG1) was much higher than that in
human astrocyte cell lines (NHA and HA) (Figure
1D). Furthermore, IHC analysis in 35 glioma tis-
sues also supported that ZSCAN10 was
expressed stronger in tumor tissues (Figure
2A). The mean IRS in tumor tissues was 5.91 +
1.70. But it was 1.20 £ 0.99 in the paired adja-
cent control tissues (Table 3). The difference
between the two groups was statistically signifi-
cant (P < 0.05). Kaplan-Meier analysis with
TCGA data demonstrated that patients with
high level of ZSCAN10 displayed much worse
overall survival compared to the cohort with low
ZSCAN10 expression (P < 0.01) (Figure 2B).
Conclusively, ZSCAN10 was over-expressed in
glioma tissues and cell lines and the expres-
sion of ZSCAN10 was associated with progno-
sis of glioma.

ZSCAN10 was critical to proliferation but not
apoptosis in glioma cell lines

To explain the discovery of ZSCAN10 in the clin-

ic, we decreased the expression of ZSCAN10 in
three glioma cell lines. As shown in Figure 3A-C,

Int J Clin Exp Pathol 2019;12(3):700-710
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Figure 2. ZSCAN1O0 is associated with glioma in the clinic. A. IHC analysis
displayed stronger expression of ZSCAN10 in tumor tissues compared to the
adjacent normal tissues. B. K-M analysis with TCGA data demonstrated that
patients with high ZSCAN10 showed poor survival rate (P < 0.01).

and proliferation of glioma
cells but not apoptosis.

ZSCAN10 regulated the ex-
pression of OCT4

As stated in the above text,
OCT4 was regulated by ZS-
CAN10. So we determined the
expression of OCT4 in glioma
cells after ZSCAN1O was
knocked down. As seen in
Figure 5A, the mRNA level of
OCT4 was decreased by above
55% compared to the control
after ZSCAN10 knockdown in
U251 cells. Also, data from
western blotting suggested
that OCT4 decreased greatly
at the protein level (Figure
5B). In contrast, OCT4 increa-
sed reversely at both mRNA
and protein level after ZS-
CAN10 was overexpressed in
U251 cells (Figure 5C and 5D).
Therefore, ZSCAN10 promot-
ed expression of OCT4 in U251

Table 3. Mean score of ZSCAN10 expression in
35 tumor tissues and adjacent control tissues
by IHC analysis

Adjacent normal Tumor

Group . . P value
tissues tissues

Score value 1.20 + 0.99 591+ 1.70 <0.05°

Note: “a” represents a significant difference between tumor
tissues and adjacent normal tissues.

the mRNA level of ZSCAN10O was decreased
markedly in U251, T98G and U8S87MG cells. The
knockdown efficiency was above 60% in all cell
lines. As seen in Figure 3D-F, the proliferation
of the three cell lines was potentially inhibited
after knockdown of ZSCAN10. Furthermore, the
colony formation was suppressed after ZS-
CAN10 was knocked down in glioma cells
(Figure 3G-I). But forced expression of ZSCAN10
in U251 cells promoted cell proliferation as well
as the colony formation reversely (Figure 3J-L).
However, FACS analysis demonstrated that the
apoptosis of U251 cells was not affected by
ZSCAN1O (Figure 4A and 4B). These data sug-
gested that ZSCAN10 contributed to the growth
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cells.

Then we analyzed the promoter of OCT4 gene
and synthesized a series of primers to detect
the 14 regions (R1 to R14) from transcriptional
start site of OCT4. As seen in Figure 5E,
ZSCAN10 bound to R3, R5-R11 sequence in
promoter of OCT4 gene. This suggested that
ZSCAN10 interacted with OCT4 in U251 cells.
Then a luciferase reporter system demonstrat-
ed that ZSCAN10 induced the expression of
luciferase potently (Figure 5F). The luciferase
activity in ZSCAN10 group was as much as 5
fold of that in the control group. Thus, ZSCAN10
promoted expression of OCT4 through interac-
tion with the promoter of OCT4 in glioma cell
lines.

The function of ZSCAN10 in glioma cells was
dependent on OCT4

OCT4 is a pluripotency marker for ESC and was
reported to promote cell proliferation in several
types of cancers. Here, we decreased the
expression level of OCT4 in U251 cells (Figure
6A). The proliferation ability of U251 cells was
greatly inhibited after OCT4 knockdown even

Int J Clin Exp Pathol 2019;12(3):700-710
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Figure 3. ZSCAN10 regulates proliferation in glioma. A-C. ZSCAN10 was successfully knocked down in U251, T98G,
and U87MG cells. D-F. ZSCAN10 knockdown inhibited proliferation in U251, T98G, and U87MG cells. G-l. ZSCAN10
knockdown inhibited colony formation in glioma cells. J. ZSCAN10 was overexpressed in U251 cells. K. Upregulated
ZSCAN10 expression promoted cell proliferation of U251 cells. L. Upregulated ZSCAN10 expression inhibited colony
formation of U251 cells. *P < 0.05, ** < 0.01, ***P < 0.001.
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though ZSCAN10O was overexpressed (Figure
6B). Consistently, the colony formation ability of
U251 cells was also suppressed after OCT4
knockdown and ZSCAN10 could not rescue this
detrimental effect (Figure 6C). As a result, we
concluded that OCT4 was essential to the func-
tion of ZSCAN10 in glioma.

ZSCAN10 regulates Wnt/B-catenin signaling
pathway in U251

OCT4 was reported to activate Wnt/B-catenin
signaling in several types of cancers. In this
study, we demonstrated that the expression of
B-catenin was decreased after ZSCAN10
knockdown in U251 cells (Figure 7A, 7B). The
expression of cyclinD1 as well as TCF was also
reduced by ZSCAN10 knockdown. But the level
of DKK1 increased reversely (Figure 7A, 7B).
Meanwhile, OCT4 was decreased consistently
with B-catenin and ZSCAN10. OCT4 was proven
to be regulated by ZSCAN10 in the above text.
Therefore, it was conceived that ZSCAN10 reg-
ulated OCT4 expression and might regulate
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Figure 4. ZSCAN10 shows little
effect on apoptosis. (A) FACs
analysis showed the apoptotic
rate of U251 cells was not af-
fected by ZSCAN10 knockdown.
(B) The quantification of apop-
totic cells in (A).

cer. But only one or several
genes drive the transforma-
tion of normal cells to cancer
cells [19, 20]. This theory par-
tially accounts for the hetero-
geneity of cancer and makes it
very important to lock up the
driver gene. A large number of
studies have discovered a
group of critical genes in glio-
ma and different genes play
the role of driver gene in differ-
ent conditions [21]. As a result, the overall prog-
nosis of patients with glioma is unsatisfactory
to date.

In this study, we proved that ZSCAN10 played
an oncogene role in glioma. As shown in the
above text, the ability of cell proliferation as
well as colony formation was significantly inhib-
ited after ZSCAN10 was knocked down in glio-
ma cell lines. And vice versa, overexpressed
ZSCAN10 promoted cell proliferation and colo-
ny formation in U251 cells. It is known that
tumor is characterized by unlimited expansion
[22]. Therefore, the in vitro data suggested that
ZSCAN10 was critical in glioma. Then by gPCR
and IHC assay, we proved that ZSCAN10 was
overexpressed in tumor tissues and glioma cell
lines. Moreover, ZSCAN10 was shown to be cor-
related with overall survival in patients with gli-
oma. These data made ZSCAN10 a promising
prognostic factor for glioma patients.

ZSCAN10 was originally shown to maintain the
pluripotency of ESC by interaction with OCT4

Int J Clin Exp Pathol 2019;12(3):700-710
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Figure 5. ZSCAN10 promotes expression of OCT4 through binding to the promoter of OCT4 in U251 cells. (A, B)
The expression of OCT4 was downregulated in U251 cells at mRNA level (A) and protein level (B) after ZSCAN10
knockdown. (C, D) The expression of OCT4 was increased in U251 cells at mRNA level (C) and protein level (D) after
ZSCAN10 overexpression. (E) Representative ChIP-gRT-PCR results showed ZSCAN10 bound to OCT4 promoter in
U251 cells. (F) Positions of the 14 regions (probe numbers 1-14) amplified are indicated as distances (-6 to 3 kb)
from the transcriptional start site (TSS) of the OCT4 gene. *P < 0.05, ** < 0.01, ***P < 0.001.

and SOX2 [7, 8]. OCT4 and SOX2 are two recog-
nized pluripotency marker for ESC and regulat-
ed the differentiation of ESC [8]. ZSCAN10 was
previously reported to bind to the promoter of
OCT4 and regulate expression of OCT4 [3]. This
was consistent with our data. In this study, we
also proved that ZSCAN10 could regulate the
expression of OCT4 through interaction with
the promoter of OCT4 in glioma cells. OCT4 was
essential to the function of ZSCAN10 in glioma
cells since knockdown of OCT4 could counter-
act the proliferative effects exerted by
ZSCAN10. So it was conceived that ZSCAN10
promoted proliferation of glioma cells by regu-
lating OCT4 expression. OCT4 was reported to
play important roles in a series of cancers. For
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example, OCT4 level was closely correlated to
clinical stage and lymph node metastasis of
laryngeal carcinoma [23]. In hepatocellular car-
cinoma, OCT4 expression was associated with
tumor size and TNM stage [24]. In recurrent gli-
oma, OCT4 was up-regulated by DNA hypometh-
ylation [25]. OCT4 was reported to promote
colony formation in glioma [14]. Accordingly,
OCT4 is an oncogene in glioma and is regulated
by ZSCAN10.

Unlimited cell proliferation is common in cancer
[22]. In many cancers, Wnt/[3-catenin signaling
was reported to be over-activated and promot-
ed cell proliferation [26, 27]. In this study, we
found that the expression level of B-catenin

Int J Clin Exp Pathol 2019;12(3):700-710
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by enhanced expression of
downstream genes [27]. DK-
K1 is a negative regulator of
Wnt signaling. The level of
DKK1 was decreased when
Wnt signaling was activated.
OCT4 expression was in con-
sistent with ZSCAN10, f-
catenin and DKK1. In a previ-
ous study, OCT4 was reported
to activate Wnt/B-catenin sig-
naling and promoted forma-
tion of large neurospheres
from brain tumor cells [18].
Also, OCT4 was reported to
directlyactivate Wnt/B-catenin
signaling in several other
tumors. Therefore, it was rea-
sonable that ZSCAN1O acti-
vated Wnt/[3-catenin signaling
in glioma cells by regulating
expression of OCT4, which
then promoted cell prolifera-
tion. More experiments are
necessary to explore the
mechanism of how ZSCAN10-
OCT4 regulated Wnt/B-catenin
signaling in glioma cells.

In summary, we proved that
ZSCAN10 is an oncogene in
glioma and is correlated to the
prognosis of patients with glio-
ma. This study provides us a
basis to deeply study the
mechanism of ZSCAN10 in
glioma and will develop a new
candidate target for therapy of
patients with glioma.
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