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Background: Glioma is one of the important diseases that threaten human survival in
today’s society. WD repeat domain 5 (WDRS5) belongs to the components of the lysine
methyltransferase complex. WDRS is involved in gene transcription regulation, cell senes-
cence, cancer and other biological events through methylation modification. However, its
expression and function in glioma are still unclear.

Materials and Methods: The expression of WDRS5 was observed in glioma cells, and then
a glioma cell line SW1783 knocked down WDRS5 was established. The effects of the
decrease of WDRS expression on proliferation, migration, invasion and EMT of glioma
cells were detected, respectively. The downstream regulators of WDRS were identified by
gene expression profiling technology, and the possible molecular mechanisms were
identified.

Results: In this study, we found that WDRS could promote glioma cell’s proliferation,
migration, invasion and tumor metastasis. In glioma, especially in metastatic glioma tissues,
WDRS levels were significantly increased, the higher expression level could also cause
a significant reduction in overall survival of glioma patients. Second, the ability of cells’
proliferation, migration, invasion and tumor metastasis was significantly reduced in WDRS5
knockdown cell lines. We also found a significant change in the expression level of epithelial
and mesenchymal markers in WDRS5 knockdown cell lines. Furthermore, we found that
knockdown of WDRS could inhibit the expression of zinc finger E-box binding homeobox 1
(ZEB1), and knockdown of ZEB1 could inhibit invasion, migration and epithelial-mesench-
ymal transformation (EMT) in WDRS over-expression cell line. We also found that WDRS
may regulate ZEB1’s expression through H3K4me3.

Conclusion: In summary, in this study, we have studied the relationship between WDRS5
and glioma, and found that WDRS5’s expression is positively correlated with the proliferation,
migration, and invasion of glioma cells, which will help find the potential therapeutic target
for glioma patients.
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Introduction

Glioma is one of the most common malignancies that seriously endanger human health
and is the fourth most common cause of malignancy in the world’s most common
malignancy.' Treatments of glioma patients are various, including surgery, radiotherapy,
chemotherapy, biological immunotherapy and Chinese medicine treatment, but the
results of these treatments are not satisfactory.”> Therefore, to find a suitable therapeutic
target is the hot topic of scholars in the worldwide. It is important to look for new targets
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that contribute to early diagnosis and treatment of glioma, as
well as prognostic predictors.

Epithelial-mesenchymal transformation (EMT) refers to
a biological process of epithelial cells that are transformed
into a stromal phenotype through a specific procedure.* EMT
plays an important role in embryonic development, chronic
inflammation, tissue remodeling, cancer metastasis and var-
ious fibrotic diseases.” The main features of EMT are the
decrease of cell adhesion molecule, cytokeratin cytoskeleton
transformation as the vimentin-based cytoskeleton and mor-
phology with mesenchymal cells and other characteristics.®’
Through EMT, epithelial cells lose cell polarity and connec-
tivity to the basement membrane and other epithelial pheno-
types, but obtain a higher ability of migration and invasion.
Moreover, the property of anti-apoptosis, degradation of
extracellular matrix and another interstitial phenotype
appear.® Therefore, EMT is an important biological process
for epithelial cell derived from malignant tumor cells to
obtain ability of migration and invasion.’

WDRS5 is one of the components of the lysine methyl-
transferase complex. The lysine methyltransferase partici-
pates in a lysine methylation modification to catalyze the
completion of the protein, which is involved in gene’s tran-
scription regulation, cell’s senescence, cancer and other bio-
logical events. WDRS is mainly involved in histone H3K4
dimethyl and trimethylation modification process.'® It has
been found that WDRS plays an important role in the pro-
cess of embryonic cell self-renewal, bone development and
the metastasis and proliferation of some cancer cells.'' "
However, its role in the glioma still unclear.

In this subject, we aimed to study the role of WDRS in
glioma cells. We found that WDRS5’s expression is posi-
tively correlated with the proliferation, migration, and
invasion of glioma cells, and modulate the EMT changes
by targeting ZEB1 in glioma cells. These results will help
to find the potential therapeutic target for glioma patients.

Materials and Methods

Glioma Tissue Specimens

This study was conducted on 51 glioma tissues and 12
normal brain tissues, which were histopathologically and
clinically diagnosed at the Department of Neurosurgery,
Beijing Shijitan Hospital between 2012 and 2015. Tumors
were classified histologically according to TNM staging
criteria from the American Joint Committee on Cancer
criteria (Table 1). Clinical information about these patients
is shown in Table 1. This was approved by the ethics

Table | WDRS5 Protein Expression and Clinicopathological
Factors in Glioma

WDRS5 Positive Cells (%)
<20 (n=32) | >20% (n=19) | P*
Age (yr) 61.7+7.8 64.2+9.6 NS
Sex NS
Male 19 13
Female 13 6
Histology <0.001
Differentiated type Il 15
Undifferentiated type | 21 4
Serosal invasion NS
Absent 23 14
Present 9 5
Vascular involvement NS
Absent 22 13
Present 10 6
Lymphatic involvement NS
Absent 15 9
Present 17 10
Lymph node metastasis <0.001
Absent 25 3
Present 7 16

Note: *Correlation was analyzed by Fisher’s exact.
Abbreviation: NS, not significant.

committee of Beijing Shijitan Hospital, that all patients
provided written informed consent, and that this was con-
ducted in accordance with the Declaration of Helsinki.

Immunohistochemical Staining

The expression of WDRS in tissue, carcinoma in situ and
distant metastasis was detected by immunohistochemical
staining. Paraffin embedded tissue specimens were cut into
5 um section. After blocking endogenous peroxidase,
samples were incubated with primary antibody overnight
at 4°C. The next day, samples were incubated with sec-
ondary antibody for 1 hour at room temperature. And then,
slides were stained with diaminobenzidine and counter-
stained by hematoxylin.

Cells and Cell Culture

The glioma cell lines, HEB, A 172, U 343, and SW 1783,
were got from ATCC, and cultured in DMEM medium
supplemented with 10% FBS and 5% CO, humidified
atmosphere at 37°C.
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Figure | The increased WDR5 expression is associated with the metastasis of glioma. (A) Heat map of differentially expressed genes in primary glioma (P), and metastasis
glioma (M) in TCGA dataset. (B) Kaplan-Meier curves of overall survival (OS) for glioma patients in the in TCGA database who expressed high vs low WDRS5 levels. (C) The
expression of WDRS5 protein in glioma cell lines measured by Western blot. (D) The expression of WDR5 mRNA in glioma cell lines was measured by quantitative RT-PCR.
**P<0.0lcompared to HEB cells. (E) Expression of WDRS5 in normal brain tissue, tumor in situ and distant metastatic glioma by immunohistochemical staining. (F) The
number of positive cells in WDRS5 was statistically analyzed. All experiments were repeated at least three times, and representative data are shown. **P<0.0 | compared to
normal group; *#P<0.01 compared to primary group is based on the One way ANOVA. Error bars, SD.

Abbreviations: TCGA, The Cancer Genome Atlas; WDR5, WD repeat domain 5; RT-PCR, Real time- Polymerase Chain Reaction.
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Vectors and Construction of Cell Lines
The shRNA for WDRS plasmid and the control vector were
bought from Sigma and used according to previous report.'’
Stable cell lines expression WDRS silencing SW 1783 cells
were generated by retroviral infection and selected by puro-
mycin for 7 days.

RNA Extraction, qRT-PCR

The expression of WDRS5 mRNA, epithelial marker
mRNA, mesenchymal marker mRNA and ZEB1 mRNA
in WDR5 mRNA and WDRS5 knockdown cell lines were
detected by qRT-PCR. RNA was extracted from the cells
using TRIzol reagent (Invitrogen). The qRT-PCR used the
SYBR Green Master Mix protocol, with GAPDH as
internal control. The primers used were as previously
reports.'”

Western Blot

The expression of WDRS, epithelial markers, mesenchymal
markers and ZEB1 protein were detected by Western blot. The
antibodies used in Western blot are anti-WDRS5 (ab22512),
anti-ZEB1 (ab124512), anti-E-cadherin (ab1416),
N-cadherin (ab18203), anti-a-catenin (ab641), anti-vimentin
(ab45939), anti-p-actin (ab179467), anti-Fibronectin (ab2
413). All the antibodies are purchased from Abcam. The
Western blot protocol used in our research were as previously
described.'® The full unedited gel of all Western blot results
has been shown in the Supplemental Figure 1 (The full une-

anti-

dited gel for Figures 1-8).

MTT Assay

MTT (Invitrogen, Shanghai, China) was used to observe the
effect of WDRS knockdown on cell proliferation. The cells of
WDRS knockdown were inoculated into 96-well plates with
1000 wells. The cells were cultured at 37°C for 12 hours and
cultured for 12 h. After adding MTT to the air with a pipette,
incubate for 4 hours. After careful removal of the supernatant,
150 uL of DMSO (Invitrogen, Shanghai, China) was added
dropwise. And then detected at 0, 24 and 72 h respectively at
570 nm.

Colony Formation Experiments

Colony formation experiments were also used to determine
the proliferation of WDRS knockdown cells. Cells were
seeded at 500 densities per well in a 6-well plate, and 3 mL
of DMEM (Invitrogen, Shanghai, China) was added. The
cells were homogenized by shaking the 6-well plates and

incubated at 37°C to form macroscopically Clone, observed
under a microscope and counted.

Transwell and Matrigel Assay

Transwell and matrigel experiments were used to observe
the effect of WDRS knockdown on cell migration and
invasion. These assays followed previous report.®

Gene Expression Profiling

DNA microarray is a collection of microscopic DNA
spots attached to a solid surface. Labeled with targets is
prepared from a sample and hybridized to the cDNA
sequences on the gene chip. The chip is then scanned
for the presence and strength of the fluorescent labels at
each spot. Particular spot’s fluorescent level can tell
researchers quantitative information about expression of
particular gene. Cluster analysis is a multivariate method
which aims to classify genome on the basis of measured
variables into a number of different groups. Here, we
used cluster analysis to analyze the potential target pro-
tein of WDRS.

In vivo Glioma Cell Metastasis

The 5-week-old male Balb/c nude mice were purchased
from Beijing Institute for Biological Sciences. All animal
experiments were approved by the ethics committee of
Capital Medical University. And all animal experiments
complied with institutional guidelines and the use com-
mittee for animal care in Capital Medical University. The
SW 1783-shWDRS5 and its control vector cells were
injected via tail vein as previously described.'” The
mice were scarified about 6 weeks after this procedure,
and metastatic liver nodules were measured. The in vivo
tumor liver metastasis assays were conducted and the
liver tissues were detected by H&E staining as previously
described.®

Statistical Analysis

The experimental data were processed using SPSS/
Winl11.0 software (SPSS Inc.). Comparisons between two
groups were made using the Student’s ¢-test. Comparisons
among groups were performed by analysis of variance
(one-way ANOVA) followed by Bonferroni’s post-hoc
test. A P-value of less than 0.05 was considered statisti-

cally significant.
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Results

Data Analysis Identified the Expression of
WDRS5 in Glioma

Using the TCGA database, the heat maps of differentially
expressed genes in primary glioma (P) and metastatic glioma
(M) were drawn. The results showed a higher level of WDRS5
in metastatic glioma (Figure 1A). In addition, we also
mapped the Kaplan-Meier curve of total survival (OS) in
patients with glioma. It was found that the high WDRS5
expression level was related to the overall survival of the
patients (HR=2.05 (1.69-2.48); logrankP=5.8e-14). The
higher the expression level of WDRS, the total survival
short (Figure 1B). The above results indicate that WDRS is
associated with glioma. In order to further prove this point,

we conducted Western blot analysis experiments to detect the
expression of WDRS5 in glioma cells. The results showed that
compared with normal cell line (HEB), glioma cell lines (A
172, U 343, and SW 1783) WDRS protein expression
increased significantly (Figure 1C). In addition, we also
conducted a qRT-PCR experiment, the experimental results
consistent with the above results (Figure 1D). Then, we
carried out immunohistochemical staining, the normal brain
tissue, carcinoma in situ and distant metastasis of glioma
tissue WDRS expression was detected, the results showed
that the expression of cancer tissue was higher than the
normal brain tissue, the expression of metastatic glioma
was the highest among the three (Figure 1E). Finally, we
analyzed the number of positive cells in WDRYS in the tissues
and found that WDRS5 expression in metastatic glioma was
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Figure 2 Knockdown of WDRS5 decreases the proliferation abilities of glioma cells. (A) Knockdown of WDRS5 in SW 1783 cell lines was measured by Western blot. (B)

Knockdown of WDRS5 in SW 1783 cell lines was measured by quantitative RT-PCR.

(C) Effects of WDRS5’s knockdown on proliferation of SW 1783 cells. (D) Effects of

WDR5’s knockdown on colony formation of SW 1783 cells. All experiments were repeated at least three times, and representative data are shown. *P<0.0] compared to

mock is based on the Student’s t-test. Error bars, SD.
Abbreviation: WDRS5, WD repeat domain 5.
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significantly higher than that in carcinoma and normal brain
tissue (P<0.01) (Figure 1F). In addition, a significant differ-
ence in histological type and lymph node metastasis were
found between the high WDRS expression group and the low
expression group (P<0.001). On the other hand, no signifi-
cant difference was seen regarding age, sex, vascular or
lymphatic involvement (Table 1). These results indicate that
the expression of WDRS is significantly increased in glioma
tissues, and the increased WDRS expression is also asso-
ciated with the metastasis of glioma.

WDR5 Knockdown Decreases the

Proliferation Abilities of Glioma Cells

To further confirm the relationship between WDRS and
glioma, we established a WDRS knockdown SW 1783
cancer cell line. We constructed two shRNAs of WDRS5:
shWDRS # 1 and shWDRS5 # 2. After the sequencing results
were shown correctly, we encapsulated the two shRNAs
and control plasmids by lentivirus transfection. In Figure
2A and B show the expression of WDRS in the cell line.
Subsequently, we used MTT assay to detect the prolifera-
tion of WDRS5 knockdown cell lines. The results showed
that cell proliferation was significantly inhibited in WDRS5
knockdown cell lines (P<0.01) (Figure 2C). Figure 2D
shows the results of the clonal formation experiments, and
the results show that knockdown of WDRS inhibits cell
cloning. From the above results, we can see that WDRS5
knockdown can significantly inhibit the proliferation of
glioma cells, which may be the treatment of glioma cells
to provide an important potential treatment target.

WDR5 Knockdown Decreases the
Migration and Invasive Abilities of Glioma
Cells

Next, we measured the effect of WDRS on the migration
and invasion of glioma cells. We observed the migration
and invasion of cells by Transwell and matrigel experi-
ments. The results showed that WDRS knockdown cells
had a significant decrease in migration and invasion com-
pared with control glioma cells (P<0.01). This result indi-
cates that WDRS is significantly associated with migration
and invasion of glioma cells (Figure 3A-D).

WDR5 Knockdown Changes the EMT

Markers of Glioma Cancer Cells
Cancer metastasis is often the leading cause of cancer failure,
and this process is often accompanied by epidermal-stromal
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Figure 3 Knockdown of WDR5 decreases the migration and invasive abilities of
glioma cells. (A) Effects of WDR5’s knockdown on migration of SW 1783 cells. (B)
Statistical analysis of A. (C) Effects of WDR5 knockdown on invasion of SW 1783
cells. (D) Statistical analysis of C. All experiments were repeated at least three
times, and representative data are shown. **P<0.01 compared to mock is based on
the Student’s t-test. Error bars, SD.

Abbreviation: WDR5, WD repeat domain 5.

transition (EMT), so we guess that WDRS may affect the
glioma cell EMT to further affect the migration and invasion
of glioma cells capable. We used protein blot and mRNA
analysis to observe the expression of epithelial markers in
WDRS knockdown cells. The results showed that the epithe-

lial markers (E-cadherin and a-catenin) were significantly
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increased after WDRS5 knockdown (P<0.01) (Figure 4A and
B). We also observed mesenchymal markers expression. The
results showed that the mesenchymal markers (N-cadherin,
vimentin, and fibronectin) were significantly decreased in
WDRS5 knockdown cell lines (P<0.01) (Figure 4C and D).
These results suggest that WDRS may promote cell migra-
tion and invasion by promoting EMT change in glioma cells.

WDR5 Knockdown Decreases the

Metastatic Abilities of Glioma Cells

In order to study the relationship between WDRS5 and
tumor distant metastasis, we observed the effect of
WDRS5 knockdown on tumor metastasis in mice. The
results showed that only 20% of WDRS5 knockdown
mice had metastasized and WDRS knockdown mice 70%
of the transfer occurred (Figure 5A). Figure 5B shows the
transfer of liver tissue, after WDRS silencing, the metas-
tasis has been significantly improved. Figure 5C shows the
number of metastases in live tissue sections. The results

showed that the number of metastases was significantly
reduced after WDRS knockdown (P<0.01). The above
experiments demonstrate that WDRS is significantly asso-
ciated with glioma cells metastases of in vivo.

WDRS5 Induces the Expression of ZEBI

Figure 6A and B is our microarray obtained by the WDRS
knockdown of the cell line thermal map. The figure shows
that WDRS knock down, ZEB1 also significantly reduced.
ZEBI1 is a zinc finger protein transcription factor, studies
have shown that ZEB1 in a variety of tumor tissue has
a high expression level. We hypothesize that the effect of
WDRS5 on glioma may also be associated with ZEB1. Then
we carried out the Western blot analysis, the results showed
that WDRS knockdown in the cell line, ZEB1 protein expres-
sion was significantly reduced (Figure 6C). The experimental
results of qRT-PCR were consistent with the above results
(P<0.01) (Figure 6D). Finally, we analyzed the relationship
between the expression of ZEBl and WDRS in glioma
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Figure 4 Knockdown of WDRS5 changes the expression of EMT markers of glioma cells. (A) The expression of epithelial markers was assayed by Western blot. (B) The
expression of epithelial markers was assayed by quantitative RT-PCR. (C) The expression of mesenchymal markers was assayed by Western blot. (D) The expression of
mesenchymal markers was assayed by quantitative RT-PCR. All experiments were repeated at least three times, and representative data are shown. **P<0.0| compared to

mock is based on the Student’s t-test. Error bars, SD.
Abbreviation: RT-PCR, Real time- Polymerase Chain Reaction.
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Abbreviation: WDR5, WD repeat domain 5.

tissues, and the results showed that the two were positively
correlated (r=0.512; P<0.0001) (Figure 6E). The above
experimental results show that WDRS can affect the expres-
sion of ZEB1 to affect glioma metastasis.

ZEBI Is a Mediator of WDR5-Induced

Malignant Behaviors in Glioma Cells

In order to test whether WDRS5 induced malignant behavior
in glioma cells was mediated by ZEB1, shRNA was used to
inhibit the expression of ZEB1 gene in the WDRS ectopic
expression in U 343 cells (Figure 7A). MTT results showed
that in WDRS ectopic, the knockdown of ZEB1 expressed
U 343 cells, leading to a decrease in proliferation (P<0.01)
(Figure 7B). To verify whether ZEB1 mediated WDRS5

induced migration and in vitro invasion, transwell and
matrigel analysis. As shown in Figure 7C-F, the knock-
down expression of ZEB1 in WDRS5 ectopic cells can sig-
nificantly reduce the migration and invasion ability of
U 343 cells (P<0.01). In addition, knockout ZEB1 could
save the EMT marker changes caused by excessive expres-
sion of WDRS in U 343 cells (Figure 7G). To sum up, these
results indicate that ZEB1 mediated the malignant behavior
induced by WDRS in glioma cells.

WDRS5 Induced ZEBI Up-Regulating
Expression by Increasing H3K4me3

Binding to the Promoter Region of ZEBI
Then we discussed the mechanism of WDRS regulating
ZEB1 expression. Histone methyltransferase is often
involved in chromatin regulation and histone modification
and plays an important role in tumor progression. In order
to determine whether WDRS activity was related to spe-
cific histone modifications in glioma cells, the modulated
histone modification mode was measured in WDRS
expression. We found that the expression of H3K4me3
protein was affected by WDRS5 expression changes,
while WDRS silencing decreased the H3K4me3 protein
level (Figure 8A), while WDRS5’s ectopic expression
increased the modification (Figure 8B). As H3K4me3
was associated with active transcription, we examined
whether WDRS expression was associated with the pro-
moter H3K4me3 of the glioma cell ZEB1 gene. In SW
1783-shWDRS5, U343-WDRS5 and their control cells, the
ChIP-qPCR was detected. H3K4me3 and IgG antibodies
were used to inhibit the chromatin complex, and three
pairs of primers in the promoter region of ZEBI gene
were used to evaluate the use of ZEBI gene promoter
(Figure 8C). The expression of WDRS is associated with
lower levels of H3K4me3 in the ZEB1 gene promoter
region #1 and #3 (P<0.01) (Figure 8D). The occupied
rate of H3K4me3 in the promoter region of ZEB1 gene
was detected in U343-WDRS cells (P<0.01) (Figure 8E).
These results clearly indicated that WDRS regulated the
transcription activation of ZEB1 expression by regulating
H3K4me3 and increased the combination of H3K4me3
and ZEB1 gene promoter in osteosarcoma cells.

Discussion

Glioma is one of the most important tumor diseases in our
population, and the mortality rate is high in China.
China’s early detection rate of glioma is low, until the
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t-test. Error bars, SD.

Abbreviations: ZEBI, Zinc finger E-box binding homeobox |; WDRS5, WD repeat domain 5; RT-PCR, Real time- Polymerase Chain Reaction.
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Figure 8 WDRS5 up-regulates H3K4me3 expression and increases H3K4me3 binding to the promoter region of ZEBI. (A) The expression of H3K4me3 was assayed by
Western blot in SW 1783-shWDR5 and its control cells. (B) The expression of H3K4me3 was assayed by Western blot in U 343-WDRS5 and its control cells. (C) Schematic
presentation of three regions relative to the ZEB| transcriptional start site used as primers to test H3K4me3 occupied abundance. (D) ChIP-qPCR was performed to assess
H3K4me3 occupancy to ZEBI transcriptional start site in SW 1783-shWDR5 and its control cells. IgG was used as negative control. (E) ChIP-qPCR was performed to
assess H3K4me3 occupancy to ZEBI transcriptional start site in U 343-WDRS5 and its control cells. IgG was used as negative control. All experiments were repeated at least
three times, and representative data are shown. **P<0.0| is based on Student’s t-test. Error bars indicate standard deviation.

Abbreviations: H3K4me3, Trimethylation of lysine 4 on histone H3 protein subunit; ZEBI, Zinc finger E-box binding homeobox |; WDR5, WD repeat domain 5.
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diagnosis of the disease has often been developed.” The
current treatment of glioma, low cure, and poor prognosis,
so looking for a new target for the diagnosis and treatment
of glioma is a hot topic in the study of scientists.'® In this
subject, we investigated the WDRS5 on glioma cell prolif-
eration, migration and invasive ability, as well as possible
mechanisms, which provide some theoretical basis for
whether WDRS5 can serve as a new therapeutic target for
glioma patients.

WDRS is one of the components of the lysine methyl-
transferase complex, involved in the histone H3K4
dimethylation and trimethylation, which plays an impor-
tant role in the process of embryo cell self-renewal and
skeletal development and is related to the proliferation and
migration of various cancer cells.'*'*?° Cancer cell metas-
tasis is often the leading cause of cancer treatment failure,
and this process is often accompanied by EMT.>' It has
been reported that WDRS plays an important role in the
proliferation and metastasis of bladder cancer cells and the
proliferation and metastasis of breast cancer cells,'""?
suggesting that WDRS may serve as a potential biomarker
for the treatment or detection of certain cancers. In this
study, we first studied the expression of WDRS5 in glioma
cells. The results showed that the expression of WDRS5 in
glioma cells was significantly increased, and the normal
brain tissue was significantly lower than that in glioma
tissues with different degrees of malignancy.

Then, in order to further prove the relationship between
WDRS5 and glioma, we established the WDRS knockdown
SW 1783 glioma cell line, from the cell proliferation, migra-
tion and invasion and other aspects of the study found that
WDRS5 knockdown cells, the above several capacities has
been significantly reduced. We also established a mouse
model to observe the WDRS knockdown in the tumor metas-
tasis, the results show that the reduction of WDRS5 expression
of the transfer rate of the incidence was significantly reduced.

Cancer metastasis is often accompanied by EMT,*? and in
this study, we also observed the effect of WDRS on EMT. We
detected the expression of epithelial markers and mesenchy-
mal markers in WDRS knockdown cells by Western blot and
gRT-PCR. It was found that the knockdown of WDRS sig-
nificantly changed the expression of EMT markers, indicat-
ing that WDRS on glioma cell migration and invasive ability,
may be affected by glioma cells to achieve the EMT. Finally,
the gene map of WDRS knocked down SW 1783 cells was
drawn by microarray measurement. It was found that the
decrease of WDRS and ZEB1 were also decreased. ZEB1
is a zinc finger protein transcription factor, studies have

shown that it is associated with the occurrence of a variety
of cancers.>*** We investigated the expression of ZEBI in
WDRS5 knockdown cells by Western blot analysis and qRT-
PCR. This finding also provides a possible mechanism for
the effect of WDRS on glioma.

In this subject, we conducted an in-depth study of the
relationship between WDRS and glioma. The results
showed that WDRS5 could promote the proliferation,
migration, invasion and tumor metastasis of glioma in
a large number of experiments. This conclusion will help
in obtaining a new therapeutic target for the detection,
treatment and prognosis of glioma.
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