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Overexpression of FBXO17 Promotes
the Proliferation, Migration and Invasion
of Glioma Cells Through the Akt/GSK-3β/
Snail Pathway

Ning Wang1, Qian Song1, Hai Yu1, and Gang Bao1

Abstract
FBXO17 is a newly studied F-box protein associated with high-grade glioma. However, its exact role in glioma remains
unclear. In the present study, we aimed to investigate the role of FBXO17 in glioma both in vitro and in vivo and explore the
underlying mechanism. Our results showed that FBXO17 mRNA and protein levels were upregulated in glioma cells including
U87, U251, SHG44, and U-118-MG cells as compared to the HA1800 cells. Downregulation of FBXO17 significantly sup-
pressed the cellular behaviors of glioma cells including cell proliferation, migration, and invasion. In addition, FBXO17
knockdown induced E-cadherin expression and inhibited N-cadherin and vimentin expression at mRNA and protein levels in
glioma cells. In contrast, overexpression of FBXO17 promoted cell proliferation, migration, invasion and EMT process.
Furthermore, FBXO17 regulated the Akt/GSK-3b/snail signaling pathway in glioma cells with significant changes in the
expression levels of p-Akt, p-GSK-3b and snail. Additionally, inhibition of Akt by LY294002 reversed the effects of FBXO17
overexpression on cellular behaviors of glioma cells. Finally, in vivo mouse xenograft assay proved that downregulation of
FBXO17 suppresses the tumorigenesis of glioma. In conclusion, these findings demonstrated that FBXO17 acted as a pro-
motor of glioma development via modulating Akt/GSK-3b/snail signaling pathway.
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Introduction

Glioma is the most prevalent primary tumor of the brain and

spinal cord and accounts for over 80% of malignant brain

tumors1. Glioblastoma (GBM) is the most common and most

malignant type of glioma with highest incidence among

those 75-84-years old2. Previous studies have revealed the

association between characteristic genetic alterations, epige-

netic profiles, and different types of gliomas. The specific

molecular characteristics can be used to refine glioma clas-

sification, to improve prediction of patient outcomes, and to

guide individualized treatment3.

F-box proteins are the substrate-recognition subunits of

SKP1-cullin 1-F-box protein (SCF) E3 ligase complexes,

which have pivotal roles in the ubiquitylation by the ubiqui-

tin proteasome system (UPS)4,5. Due to the multiple func-

tions of UPS, F-box proteins have been found to be involved

in various cellular processes such as cell proliferation, cell

cycle progression, transcription and apoptosis through ubi-

quitylation and subsequent degradation of target proteins6.

Notably, increasing evidence has demonstrated that dysre-

gulation of F-box proteins may lead to human malignancies

and mediate therapy resistance7,8. Given that a substantial

number of F-box proteins have tumor-suppressive or onco-

genic roles, targeting F-box proteins have shown promising

therapeutic potential in the cancer treatment.

The PI3K/AKT signaling pathway is a well-known path-

way in the regulation of tumorigenesis, and is significantly

activated in glioma9. The activation of Akt increases the

nuclear expression and transcriptional activity of Snail by
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inhibitory phosphorylation of GSK-3b, thereby triggering

cell migration and epithelial-to-mesenchymal (EMT)10.

Previous studies have showed that AKT/GSK-3b/Snail sig-

naling pathway may induce EMT to induce tumorigen-

esis11,12. Thus, identification of key regulators implicated

in modulating Akt/GSK-3b/Snail pathway in gliomagenesis

is advantageous for exploring novel approaches for its ther-

apeutic targeting.

FBXO17 is a poorly studied F-box protein that has been

shown to play a role in tumor development and progression.

FBXO17 expression is associated with pathological grade

and the overall survival rate of hepatocellular carcinoma

(HCC) patients and promotes malignant progression of

HCC13. FBXO17 is significantly associated with patients’

survival in esophageal squamous cell carcinoma (ESCC)14.

FBXO17 modulates the tumorigenesis of lung cancer

through promoting cell proliferation15. Moreover, high-

grade glioma (HGG) patients with elevated FBXO17 expres-

sion have a significantly shorter overall survival (OS),

implying that FBXO17 has a potential as a stratification

factor for clinical decision-making in HGG16. However, the

biological role of FBXO17 in glioma and the mechanism has

not been studied.

The current study was aimed to investigate the role of

FBXO17 in the regulation of glioma cell proliferation,

migration, invasion and EMT process and the underlying

mechanisms.

Materials and Methods

Cell Culture

Normal human astrocyte cell line HA1800 and human

glioma cell lines (U87, U251, SHG44 and U-118-MG) were

purchased from Cell Bank of Chinese academy of science

(Shanghai, China). The cells were cultured in Dulbecco’s

modified Eagle’s medium (DMEM; Gibco Laboratories,

Grand Island, NY, USA) supplemented with 10% fetal

bovine serum (FBS; Gibco Laboratories), penicillin (100

U/mL; Gibco Laboratories) and streptomycin (100 mg/mL;

Gibco Laboratories) and maintained in a 5% CO2 atmo-

sphere at 37�C.

Cell Transfection

To knock down FBXO17 in glioma cells, cells were infected

with lentivirus-mediated vector containing small hair RNAs

(shRNA) targeting FBXO17, shRNA1-FBXO17 or

shRNA2-FBXO17 (Hanbio Biotechnology Co., Ltd (Shang-

hai, China). The cells infected with shRNA-NC were served

as control cells.

To overexpress FBXO17 in U251 and SHG44 cells, cells

were transfected with pcDNA3.1 or pcDNA3.1-FBXO17

using Lipofectamine 2000 (Invitrogen, Carlsbad, CA, USA)

according to the manufacturer’s protocol. After 48 h post

transfection, the qRT-PCR and western blot was performed

to detect the mRNA and protein levels of FBXO17.

Quantitative Real-Time Polymerase Chain Reaction
(qRT-PCR)

Total RNA was extracted from the cell lines using RNAiso

Plus (Takara Biotechnology, Dalian, China) and then

reversed transcribed into complementary DNA (cDNA)

using a PrimeScript RT Master Mix (Takara). Following

cDNA synthesis, mRNA expression levels of FBXO17,

E-cadherin, N-cadherin, and vimentin were assessed using

the Power SYBR Green PCR Master Mix (Applied Biosys-

tems, Foster, CA, USA). The GAPDH transcript was used as

the reference gene. The qPCR protocols were: denaturation

at 95�C for 10 minutes, 40 cycles of denaturation at 95�C for

10 seconds, annealing at 60�C for 30 seconds and extension

at 72�C for 60 seconds; and a final step of 72�C for 10

minutes. Relative gene expressions were calculated using

the 2-DDCq method. The primer sequences for the genes were

as follows: FBXO17, 50-TGG GGA AGA TTG GGA AAG

GC-30 (forward) and 50-TCG CCC ATT GGC TAC ATC

TC-30 (reverse); E-cadherin, 50-GTG TCA TCC AAC GGG

AAT GC-30 (forward) and 50-TGG CGG CAT TGT AGG

TGT TC-30 (reverse); N-cadherin, 50-CTT GCC AGA AAA

CTC CAG GG-30 (forward) and 50-TGT GCC CTC AAA

TGA AAC CG-30 (reverse); vimentin, 50-ATG ACC GCT

TCG CCA ACT AC-30 (forward) and 50-CGG GCT TTG

TCG TTG GTT AG-30 (reverse); GAPDH, 50-TGA CAA

CTT TGG TAT CGT GGA AGG-30 (forward) and 50-AGG

CAG GGA TGA TGT TCT GGA GAG-30 (reverse).

Western Blot

Glioma cells were collected for the extraction of total protein

using lysis buffer (Tiangen Biotech, Beijing, China), fol-

lowed by protein concentration determination using the BCA

method (Tiangen Biotech). Subsequently, the protein sam-

ples were subjected to 100�C heating for 5 min for denatura-

tion and then separated by 10% SDS-PAGE electrophoresis.

Then the proteins were transferred to nitrocellulose (PVDF)

membranes and blocked using 5% non-fat dry milk for

1 hour. The membranes were then incubated with appropri-

ate dilutions of primary antibodies against FBXO17,

E-cadherin, N-cadherin, vimentin, p-Akt, Akt, p-GSK-3b,

GSK-3b, snail, and GAPDH (Abcam, Cambridge, MA,

USA) overnight at 4�C. The membranes were added with

suitable secondary antibodies (Abcam) at room temperature

for 1 h. The ECL kit (Thermo Fisher Scientific, Waltham,

MA, USA) was utilized for the visualization of bands, and

then the Image J software (National Institutes of Health,

NIH, Bethesda, MD, USA) was used for the determination

of gray value.

Cell Proliferation Assay

Transfected U251 and SHG44 cells were cultured for 48 h

and then subjected to the CCK-8 assay. In general, 10mL of

CCK-8 reagent (Beyotime) were added to each well and
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cells were continually cultured for 2 h. The absorbance at

450 nm was measured using a microplate reader (Bio-Tek

Instruments, Winooski, VT, UST).

Migration and Invasion Assays

After transfection for 48 h, the media of U251 and SHG44

cells were replaced with FBS-free media and added into the

upper chambers coated with or without Matrigel. Complete

medium (500 ml) was added into the lower chambers. After

incubation for 24 h, cells were fixed in 4% paraformalde-

hyde for 30 min and stained in Giemsa buffer for 30 min.

Cells in five fields were counted using a microscope.

Tumor Growth in a Mouse Xenograft Model

For in vivo xenograft assay, female BALB/c nude mice

(6 weeks old) were purchased from the Medical Laboratory

Animal Center of Xi’an Jiaotong University (Xi’an, China).

The mice were housed in a specific pathogen-free animal facil-

ity with free access to food and water, and randomly divided

into two groups (n ¼ 6 per group). Each mouse was subcuta-

neously injected with approximately 1 � 107 lentivirus-

infected U251 cells. After injection, tumor size and volume

were monitoredeveryweek. Themicewereeuthanized4 weeks

after implantation, and then tumors were collected for exam-

ination. Tumor volume was calculated as follows:

Volume¼ length� (width)2/2. The animal experiments were

approved by the Animal Experimental Ethical Committee of

the First Affiliated Hospital of Xi’an Jiaotong University.

Statistical Analysis

All of the experiments were repeated in triplicate and the

data were analyzed by SPSS 19.0 software (SPSS Inc.,

Chicago, IL, USA). Difference was determined with Stu-

dent’s t-test or one-way analysis variance (ANOVA) fol-

lowed by Tukey’s post hoc test, where appropriate.

P < 0.05 was considered to be statistically significant.

Results

FBXO17 is Present at Higher Expression Levels in
Human Glioma Tissues and Cell Lines

To determine the involvement of FBXO17 in glioma, we

compared the expression levels of FBXO17 in glioma and

normal tissues using the ENCORI Pan-Cancer Analysis Plat-

form. We observed that FBXO17 expression was signifi-

cantly higher in glioma tissues than that in normal tissues

(Fig. 1A). In addition, we used qRT-PCR to detect the

mRNA level of FBXO17 in normal human astrocyte cell line

HA1800 and human glioma cell lines (U87, U251, SHG44,

and U-118-MG). As shown in Fig. 1B, the mRNA levels of

FBXO17 were markedly increased in human glioma cell

lines including U87, U251, SHG44, and U-118-MG cells.

Similarly, western blot analysis demonstrated that the pro-

tein levels of FBXO17 were also upregulated in the four

glioma cell lines (Fig. 1C). The U251 and SHG44 cells

exhibited higher expression levels of FBXO17 than other

glioma cell lines. Thus, U251 and SHG44 cells were selected

for the following experiments.

Downregulation of FBXO17 Suppresses Glioma Cell
Proliferation

Considering FBXO17 might be involved in the development

of glioma, we further constructed FBXO17-silencing U251

and SHG44 cells through infection with shRNA1-FBXO17

or shRNA2-FBXO17. Transfection efficiency was assessed

Figure 1. FBXO17 is present at higher expression levels in human glioma tissues and cell lines. (A) The expression of FBXO17 in glioma was
analyzed with ENCORI Pan-Cancer Analysis Platform. (B, C) The mRNA and protein levels of FBXO17 in normal human astrocyte cell line
HA1800 and human glioma cell lines (U87, U251, SHG44 and U-118-MG) were detected using qRT-PCR and western blot, respectively.
*P < 0.05 vs HA1800 cells.
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by fluorescence imaging after transfection in U251 and

SHG44 cells (Supplemental Fig. 1). The data of

fluorescence-activated cell sorting (FACS) assay demon-

strated that the positive cell percentage of glioma cells trans-

fected with shRNA1/2-FBXO17 and shRNA-NC lentivirus

was >80% in U251 and SHG44 cells (Supplemental Fig. 2).

In addition, compared with the shRNA-NC group, the infec-

tion efficiency of shRNA1-FBXO17 was higher than that of

shRNA2-FBXO17 in U251 (Fig. 2A, B) and SHG44 cells

(Fig. 2D, E). For the following experiments, shRNA1-

FBXO17 infected U251 and SHG44 cells were used to eval-

uate the role of FBXO17 in glioma. We next used the CCK-8

assay to assess the proliferation of U251 and SHG44 cells.

The results demonstrated that cell proliferation of U251 and

SHG44 cells were significantly decreased after infection

with shRNA1-FBXO17 (Fig. 2C, F).

Downregulation of FBXO17 Suppresses Glioma Cell
Migration and Invasion

To further explore the role of FBXO17 in regulating cell

migration and invasion, the transwell assays were per-

formed. As indicated in Fig. 3A, cell migration of U87 and

U-118-MG cells were significantly decreased in shRNA1-

Figure 2. Downregulation of FBXO17 suppresses glioma cell proliferation. We further constructed FBXO17-silencing U251 and SHG44
cells through infection with shRNA1-FBXO17 or shRNA2-FBXO17. U251 and SHG44 cells infected with shRNA-NC served as controls. (A,
D) Comparison of mRNA levels of FBXO17 in U251 and SHG44 cells with different infection. (B, E) Comparison of protein levels of
FBXO17 in U251 and SHG44 cells with different infections. (C, F) CCK-8 assay was performed to evaluate the proliferation of U251 and
SHG44 cells with different infection. *P < 0.05 vs shRNA-NC group.
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FBXO17 infection group as compared to shRNA-NC infec-

tion group. As expected, shRNA1-FBXO17 infection also

caused a significant decrease in cell invasion in both U251

and SHG44 cells (Fig. 3B).

Downregulation of FBXO17 Suppresses the EMT
Process in Glioma Cells

Next, we evaluated the changes in the expression levels of

EMT markers including E-cadherin, N-cadherin and vimentin.

Results in qRT-PCR showed that the mRNA level of

E-cadherin was increased, while the mRNA levels of

N-cadherin and vimentin were decreased in shRNA1-

FBXO17-infected U251 and SHG44 cells (Fig. 4A, B).

In consistent with qRT-PCR, western blot analysis proved that

shRNA1-FBXO17 also greatly induced E-cadherin expression

and inhibited N-cadherin and vimentin expression at protein

levels in U251 and SHG44 cells, respectively (Fig. 4C–F).

Upregulation of FBXO17 Promotes Cell Proliferation,
Migration, Invasion and EMT

Subsequently, we also evaluated the effects of FBXO17

overexpression on the cellular behaviors of glioma cells.

As indicated in Fig. 5A, the protein expression levels of

FBXO17 in U251 and SHG44 cells were significantly

increased by transfection with pcDNA3.1-FBXO17.

The data of CCK-8 assay showed that compared to the

pcDNA3.1 group, the cell proliferation in pcDNA3.1-

FBXO17 group was markedly increased (Fig. 5B). Trans-

well assays proved that cell migration and invasion of U251

and SHG44 cells were significantly induced by pcDNA3.1-

FBXO17 transfection (Fig. 5C, D). Similarly, we found that

FBXO17 overexpression also greatly promoted the prolifera-

tion, migration and invasion of U-118-MG cells (Supple-

mental Fig. 3A–D). Moreover, a significant decrease in

E-cadherin protein expression and obvious increases in

N-cadherin and vimentin protein expressions were observed

in pcDNA3.1-FBXO17 transfected U87 and U-118-MG

cells (Fig. 5E–H).

Regulation of Akt/GSK-3b/Snail Signaling Pathway by
FBXO17 in Glioma Cells

FBXO17 has been reported as an important regulator of Akt

pathway15. GSK-3b and snail are the downstream molecules

of Akt pathway. Therefore, we hypothesized that there might

be a relationship between FBXO17 and this pathway.

Figure 3. Downregulation of FBXO17 suppresses glioma cell migration and invasion. The transwell assays were performed to examine the
cell migration and invasion of U251 and SHG44 cells after different infections. (A) Comparison of cell migration of U251 and SHG44 cells
with different infection. (B) Comparison of cell invasion of U251 and SHG44 cells with different infection. *P < 0.05 vs shRNA-NC group.
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We investigated the action of FBXO17 on Akt/GSK-3b/snail

signaling pathway in glioma cells. As shown in Fig. 6A–C,

downregulation of FBXO17 significantly suppressed the

Akt/GSK-3b/snail signaling pathway with deceased expres-

sion levels of p-Akt, p-GSK-3b and snail in both U251 and

SHG44 cells. Besides, the expression levels of p-Akt,

p-GSK-3b and snail were markedly increased in

pcDNA3.1-FBXO17 transfected U251 and SHG44 cells

(Fig. 7A–C).

LY294002 Reversed the Effects of FBXO17
Overexpression on Cellular Behaviors of Glioma Cells

To verify that Akt/GSK-3b/snail signaling contributes to the

modulation of the FBXO17-mediated effect in glioma cells,

we examined the effect of LY294002 on the FBXO17-

induced effect. Treatment with LY294002 greatly decreased

the expression levels of p-Akt, p-GSK-3b, and snail in

pcDNA3.1-FBXO17 transfected U251 and SHG44 cells

(Fig. 8A). In addition, the increased cell proliferation, migra-

tion, and invasion caused by FBXO17 overexpression were

reversed by LY294002 treatment in U251 and SHG44 cells,

respectively (Fig. 8B–G). Moreover, the decreased E-

cadherin expression and increased N-cadherin and vimentin

expression in pcDNA3.1-FBXO17 transfected U251 cells

were also mitigated by LY294002 treatment (Fig. 9A–D).

Downregulation of FBXO17 Suppresses
Tumorigenesis of Glioma

To test the tumor-suppressing efficiency of FBXO17 knock-

down in vivo, we established a xenograft model in nude

mice. As indicated in Fig. 10A, tumor growth in FBXO17

knockdown group was significantly lower than that in con-

trol group. The tumor volume was greatly decreased in nude

mice injected with shRNA1-FBXO17 infected U87 cells

(Fig. 10B). Moreover, tumor weight was also significantly

reduced in shRNA1-FBXO17 group compared with those in

shRNA-NC group (Fig. 10C). In the tissues from shRNA1-

FBXO17-tumors, the levels of p-Akt, p-GSK-3b and snail

were significantly decreased (Fig. 10D).

Discussion

In the current study, we investigated the role of FBXO17 in

glioma in vitro and explored the involvement of potential

signaling pathway. We found that FBXO17 exerted an onco-

genic role in glioma through regulation of glioma cell pro-

liferation, migration, invasion, and EMT process. In vivo

mouse xenograft assay proved that downregulation of

FBXO17 suppresses tumorigenesis of glioma. Furthermore,

the Akt/GSK-3b/snail signaling pathway was involved in the

effects of FBXO17.

Figure 4. Downregulation of FBXO17 suppresses the EMT process in glioma cells. U251 and SHG44 cells were infected with shRNA-NC
or shRNA1-FBXO17 for 48 h. The EMT process was assessed by detecting the expression levels of EMT markers including E-cadherin, N-
cadherin, and vimentin using qRT-PCR and western blot, respectively. (A, B) Comparison of the mRNA levels of E-cadherin, N-cadherin, and
vimentin in U251 and SHG44 cells. (C–F) Comparison of the protein levels of E-cadherin, N-cadherin and vimentin in U251 and SHG44 cells.
*P < 0.05 vs shRNA-NC group.
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Researchers have found that FBXO17 is associated with the

development of several types of cancers via regulating cellular

processes such as cell survival, proliferation, apoptosis, migra-

tion, and invasion. FBXO17 is highly expressed in some lung

cancer cell lines and regulates the cell proliferation and sur-

vival15. Inhibition of FBXO17 suppresses cell proliferation and

metastasis ability and induces apoptosis of HCC cell line, while

overexpression of FBXO17 markedly increases cell

proliferation and metastasis ability and decreases cell apopto-

sis13. In the present study, we found that FBXO17 exhibited

higher expression levels in human glioma cell lines. Knock-

down of FBXO17 suppressed the proliferation, migration,

invasion and EMT process in glioma cells. In contrast, upre-

gulation of FBXO17 promoted cell proliferation, migration,

invasion and EMT. These findings indicated that FBXO17

exerted an oncogenic role in glioma.

Figure 6. Knockdown of FBXO17 inhibits the activation of Akt/GSK-3b/snail pathway in glioma cells. U251 and SHG44 cells were infected
with shRNA-NC or shRNA1-FBXO17 for 48 h. (A) The expression levels of p-Akt, Akt, p-GSK-3b, GSK-3b and snail were detected using
western blot in U251 and SHG44 cells. (B) Quantification analysis of p-Akt/Akt, p-GSK-3b/GSK-3b and snail/GAPDH in U251 cells. (C)
Quantification analysis of p-Akt/Akt, p-GSK-3b/GSK-3b, and snail/GAPDH in SHG44 cells. *P < 0.05 vs shRNA-NC group.

Figure 7. Overexpression of FBXO17 promotes the activation of Akt/GSK-3b/snail pathway in glioma cells. U251 and SHG44 cells were
infected with pcDNA3.1 or pcDNA3.1-FBXO17 for 48 h. (A) The expression levels of p-Akt, Akt, p-GSK-3b, GSK-3b and snail were
detected using western blot in U251 and SHG44 cells. (B) Quantification analysis of p-Akt/Akt, p-GSK-3b/GSK-3b, and snail/GAPDH in
U251 cells. (C) Quantification analysis of p-Akt/Akt, p-GSK-3b/GSK-3b, and snail/GAPDH in SHG44 cells. *P < 0.05 vs pcDNA3.1 group.
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Deregulation of many signaling pathways has been found

to be involved in the pathogenesis of glioma17–19. One of

these pathways is PI3K/Akt pathway, which is intensively

studied and widely described so far20. This pathway is often

overactivated in glioma and regulates many biological pro-

cesses such as cell metabolism, growth, and survival17,21.

It is perhaps not surprising that inhibitors of PI3K/Akt may

improve the outcomes in glioma. Previous study has demon-

strated that FBXO17 causes Akt activation in lung cancer

cells, while FBXO17 knockdown reduces Akt Ser 473 phos-

phorylation, and thereby modulates tumorigenesis15.

In recent years, more and more attention has been paid to

the role of GSK-3b, a target of Akt, in the regulation of

cancer development22–24. It is well established that activated

Akt translocates to the various subcellular compartments and

causes phosphorylation of several targets, including

GSK-3b25. A growing body of evidence indicates that Akt/

GSK-3b signaling is implicated in glioma26–28. Moreover,

FBXO17 was found to recognize and mediate the polyubi-

quitination of GSK-3b in murine lung epithelial cells29. Both

endogenous and ectopically expressed FBXO17 associate

with GSK-3b, and its overexpression leads to decreased

protein levels of GSK-3b29. Besides, silencing FBXO17

functions as oncogene in HCC through upregulating

GSK-3b level and downregulating the expression of proteins

in Wnt/b-catenin pathway such as c-Myc, MMP-9, and

MMP-213.

Snail is a zinc-finger transcription factor that induces

EMT, accompanied by increased cell migration and metas-

tasis in cancer cells30,31. Additionally, GSK-3b may cause

nuclear exportation and cytoplasmic translocation of Snail

and lead to phosphorylation of Snail, while inhibition of

GSK-3b results in rescues of snail32–34. Previous studies

have revealed that Akt/GSK-3b/snail pathway is widely

accepted in modulating EMT35,36, therefore we hypothe-

sized that there might be a relationship between FBXO17

and this pathway. Our results found that FBXO17 silencing

resulted in downregulation of p-Akt, p-GSK-3b and snail in

glioma cells; on the contrary, FBXO17 overexpression upre-

gulated the levels of p-Akt, p-GSK-3b, and snail. These

findings suggested that FBXO17 regulated the Akt/GSK-

3b/snail pathway in glioma cells. Moreover, inhibition of

Akt reversed the effects of FBXO17 overexpression on cel-

lular behaviors of glioma cells. Taken together, the

Figure 9. LY294002 reversed the effects of FBXO17 overexpression on EMT process in glioma cells. U251 and SHG44 cells were
transfected with pcDNA3.1-FBXO17 in the presence of LY294002 (5 mM). (A) The EMT process was assessed by detecting the expression
levels of E-cadherin, N-cadherin and vimentin using western blot in U251 and SHG44 cells. (B–D) Quantification analysis of E-cadherin,
N-cadherin and vimentin. *P < 0.05 vs pcDNA3.1 group, #P < 0.05 vs pcDNA3.1-FBXO17 group.

10 Cell Transplantation



oncogenic role of FBXO17 in glioma might be mediated by

Akt/GSK-3b/snail signaling pathway.

In summary, the present study identified that FBXO17

was upregulated in glioma cells and regulated the cellular

behaviors of glioma cells including cell proliferation, migra-

tion, invasion and EMT process. Moreover, FBXO17 acted

as a regulator of glioma carcinogenesis via modulating the

Akt/GSK-3b/snail signaling pathway.
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