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Materials and Methods: The level of F
lines by qRT-PCR. Small interfering
transfected into U87 cell lines to

-AS1 on glioma development.

The proliferation of glioma cell 1 Counting Kit-8 (CCK-8), the migration

increased in glioma tissues and cells. Loss of FGDS5-
migration and invasion of U87 cells. Furthermore, over-
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pathway
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Introduction
Glioma is the most common malignant tumor of the central nervous system,
accounting for about half of all intracranial primary tumors.'” Because of the
limitations of treatment and high recurrence rate, glioma becomes one of the
deadliest tumors of the nervous system.® At present, there are little studies to
elucidate the specific pathogenesis and molecular mechanism of glioma. Thus, the
priority is to explore the underlying mechanisms and develop effective treatment.
Recently, noncoding RNAs (ncRNAs) have attracted a lot of attention.”
Originally, ncRNAs were considered as waste products in the process of cell
metabolism. With the deepening of scientific research, it has been gradually
found that ncRNAs are involved in multiple cellular processes, including cell

growth, proliferation, differentiation, apoptosis and autophagy.”® Specially, long
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noncoding RNAs (IncRNAs) have been found to be differ-
entially expressed in various diseases and play a pivotal
role in tumorigenesis and tumor progression.” Silencing
IncRNA SNHGI2 inhibited gastric cancer cell prolifera-
tion, migration and invasion, but promoted cell apoptosis
and cell cycle retardation. And the function of SNHG12
was achieved by regulating the PI3K/Akt pathway.®
LncRNA FGDS5-AS1 has been reported to expressed in
colorectal cancer and acted as a tumor promoter by spong-
ing miR-302e,” and promoted non-small cell lung cancer
cell proliferation through sponging hsa-miR-107 to upre-
gulate FGFRL1.'"® However, the function and molecular
mechanism of FGD5-AS1 in glioma remain unknown.
Abnormal proliferation and differentiation are the main
features of tumor cells, which are mediated by cellular and
molecular signaling pathways.'" Especially, wnt/B-catenin
pathway plays a critical role in the early development of
animal embryos, organ formation, tissue regeneration and
other physiological processes.'”> And abnormal activation
of wnt/B-catenin signaling can cause excessive prolifera-
tion and differentiation of tumor cells, eventually leads to
tumorigenesis.'® In the past years, mounting evidences
have verified that disruption of wnt/B-catenin is able to
inhibit tumor progression. Studies showed that IncR
UCA1 promoted tumorigenesis by activating wnt/
catenin in oral squamous cell carcip
melanoma.'*'> LncRNA PART! regulateg

pathway in colorectal cancer.'® In
pathway was involved in glio

wnt/p-catenin

Materi

Human Gli
We collected 20 gli
mens and adjacent tissues when they underwent surgical

Tissues Collection
a patients and got their tissue speci-

resection from January 2017 to January 2019 with their
consent. All tissues were saved in —80°C before we did
related experiments. All of the patients or their guardians
(for those who are too poorly educated to write) provided
written consent, and the Ethics Committee of the First
Affiliated Hospital of Zhengzhou University approved all
aspects of this study.

Cell Culture and Transfection

The normal human astrocytes (HA) and glioma cell lines
including U251, SHG139 and U87 were purchased from
the Science Cell Laboratory. Cells were cultured in
Dulbecco’s modified Eagle’s medium (Waltham, USA)
supplemented with 10% fetal bovine serum (Cromwell,
USA) and 100 pL/mL penicillin and streptomycin (Sigma-
Aldrich, USA) and placed at 37°C with 5% CO2. 2 pg
FGDS5-AS1 plasmid or si-FGD5-AS1was transfected into
cells, the
Invitrogen.

transfection buffer was

purchased from

Quantitative Real-Ti

F membrane (Millipore, USA). Blocked with 5%
ashed in TBST for three times. Incubate with
rimary antibody overnight and then the corresponding
condary antibody. ECL regents were used to visualize
e protein. The density of the protein bands was analyzed
by Image J software.

CCK8 Assay

Cells were seeded in 96-well cell plates, and added CCK-8
solution (Vazyme, China) at 0, 24, 48 and 72 h. 2 hours
later, measure the OD value at 450 nm.

Transwell Assay

Cells in logarithmic growth phase were adjusted to 3 x 10*
cells/well of medium (without serum) and plated into the
upper chamber. Lower chamber was added with 500 uL of
medium (with 10% FBS), and then incubate the chamber
at 37°C for 48 h. Then, the migrated cells were visualized
by the crystal violet and inverted microscope.

Wound Healing Assay

5x10° cells were planted in a 6-well plate, and when the
cells grew to fuse, two vertical parallel lines were drawn
with 10 puL suction head against the ruler. The floating
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cells were washed with PBS and cultured in serum-free
medium for 24 hours. Images were taken at 0 and 24 hours
of cell culture, respectively.

In vivo Tumor Growth Assay

Nude mice were purchased from Guangdong provincial
experimental animal center for medicine. U251 cells (5
x 10°) transfected with FGD5-AS1 plasmid or NC were
subcutaneously injected in right lower limb of the nude
mice (n = 10 for each group). Tumor size was measured
every five days. After 30 days of injection, mice were
intraperitoneally injected with 3% pentobarbital sodium
and were killed by excessive anesthesia with a dose of
90 mL/kg, and the tumors were removed for follow-up
study. This study was reviewed and approved by the NIH
Animal Welfare Guidelines and Institutional animal care
and use committee of the First Affiliated Hospital of
Zhengzhou University. The animal testing was conducted
in laboratory of the First Affiliated Hospital of Zhengzhou
University.

Statistical Analysis
ANOVA was performed to compare results among the
groups. All experiments were repeated three
Statistical analysis was performed using SPSS19.0 S
tical software (SPSS Inc, Chicago, IL).

Results
Increase of FGD5-AS|
and Cells

The expression changes,

p gPina cell lines than that in normal
4B). These data exhibited an apparent differ-
ence of FGD

to further explore whether FGD5-AS1 regulating glioma

1 expression in glioma, which urged us

development.

Knockdown of FGD5-ASI Inhibited
Proliferative, Migratory and Invasive

Ability of Glioma Cells

To further identify FGD5-AS1 function in glioma progres-
sion, we constructed siRNA of FGD5-ASI to silencing the

Relative expression
of FGD5-AS1
o N H (-] ©
*

Figure I LncRNA FGD5-ASI is increased in gli
expression of FGD5-ASI in glioma tissues (g
(n = 20) determined by qRT-PCR (**p<Q

R assay analyzed the
cell lines (¥p<0.05,
mean * standard

owed in Figure 2A, transfection of
ignificantly blocked FGD5-AS1 expression
mpared with scrambled siRNA transfection
assay showed that loss of FGD5-ASI sig-
ificantly inhibited growth rate at 48 h and 72 h than cells
ccted with scrambled siRNA (Figure 2B). The
migration and invasion of tumor cells were conducive to
tumor metastasis and poor prognosis. In the present study,
we carried transwell assay with or without matrigel and
wound healing assay to detected migration and invasion.
The results showed that FGD5-AS1 siRNA significantly
reduced the cell migratory and invasive ability in U87
cells (Figure 2C-E).

FGD5-ASI Induced Glioma Cell Invasion
and Migration by Regulating wnt/[3-
Catenin Pathway

Whnt/B-catenin signaling pathway plays an essential role in
various types of cancer development, and we speculated
that FGD5-AS1 regulated glioma progression via wnt/p-
catenin pathway. To test our hypothesis, we first detect the
mRNA and protein expression of the key molecules in the
wnt/B-catenin pathway. As shown in Figure 3A, knockdown
of FGD5-ASI1 significantly decreases B-catenin and Cyclin
D1 protein level, which can be reversed by wnt/B-catenin
pathway activator LiCl in U87 cells. In addition, we con-
structed FGD5-AS1 plasmid to force expression of FGD5-
ASI in glioma cells (Figure 3B), and we treated U251 cells
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Figure 2 Silencing IncRNA FGD5-AS| inhibits proliferation, migration and invasion of glioma c
scrambled siRNA transfection was determined by qRT-PCR (**p<0.01). (B) CKK-8 assay was
AS1 siRNA or scrambled siRNA transfection (¥p<0.05). Cell migration and invasion were a
(*p<0.05). (E) Wound healing assay was used to determine migrative ability (*p<0.05). The

expression of -AS| in U87 cells after FGD5-AS| siRNA or
to examine the cell growth’in U87 cells at 0, 24, 48 and 72 h after FGD5-
say without Matrigel (C) (*p<0.05) or with matrigel (D)
ta were expressed as mean * standard deviation. Data
as repeated in triplicate.

fificantly increased tumors weight than that in NC mice
igure 4B). In addition, we isolated these tumor tissues
¥nd found that the expression of FGD5-AS1 was increased
in FGDS5-AS1 overexpression mice (Figure 4C).
Moreover, FGD5-AS1 increased the mRNA level of
B-catenin and cyclin D1 in tumor tissues (Figure 4D).

the migration and inva- Discussion

The annual incidence of glioma is 3 to 8 per 100 000

V-939 suppressed

population, and potential risk factors may include heredity,
viral infection, exposure to carcinogens, and radiation.'®
Studies indicated that the onset age of glioma is mostly
between 21 and 50 years old, and the peak is between 31
and 40 years old.'” However, with the change of life habits
Glioma in vivo and the increase of life pressure, the incidence of glioma in
To determine the effect of FGD5-AS1 on tumorigenesis of ~ recent years has become younger population, which
glioma, we set up xenograft nude mice model. U251 cells  caused widespread concerns.”’ At present, the difficulties
transfected with FGD5-AS1 or NC plasmid were subcuta-  in the treatment of glioma lie are rapid progression, poor
neously injected into nude mice, and we measured tumor  prognosis and high postoperative recurrence. Therefore, it
volume. The mice with FGD5-AS1 plasmid cells showed is necessary to start from the cellular and molecular level
a large tumor volume, and tumors grew faster when for- to target tumor growth, so as to assist clinical surgical
cing expression of FGD5-AS1 (Figure 4A). The tumors resection and reduce postoperative recurrence rate.
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Figure 3 LncRNA FGD5-AS| promotes proliferation, migration and invasion via wnt/B-catenin sig n of B-catenin and cyclin DI in U87 cells
after FGD5-AS| siRNA transfection with or without LiCl (activator of wnt/B-catenin signaling) was determine estern blot (*p<0.05). Wnt/B-catenin pathway inhibitor

XAV-939 was added into U87 cells with FGD5-AS| plasmid or its NC. (B) qRT-PCR was u.

mRNA expression of B-catenin and Cyclin DI in glioma cell lines and normal HAs were
Cyclin DI in glioma cell lines and normal Has (*p<0.05). (G) Transwell assay without
ability (*p<0.05). (1) Wound healing assay for U251 cells (*p<0.05). The above measure

tion (¥p<0.05). (H) Transwell assay with matrigel for invasion
ed as mean * standard deviation. Data among multiple groups

accordance with expectation, loss of FGD5-AS1 inhibited
the proliferation, migration and invasion of U87 cells.
Whnt/B-catenin signaling controls kinds of biological
processes throughout development and adult life of verte-
brates and invertebrates.”® And growing researches sug-
gested that wnt/B-catenin was involved in the growth and
metastasis of tumor cells.>’>! As well, activation of wnt/
[-catenin pathway was found in glioma cells, and blocking
of wnt/B-catenin pathway suppressed multiple oncogenic
targets.>® In our study, forced expression of FGD5-AS1
activated wnt/p-catenin pathway with a dramatic change of
B-catenin and cyclin D1. Moreover, disruption of wnt/p-
catenin signaling removed the inhibitory effect of si-FGDS5
-AS1 on glioma cell migration and invasion. The in vivo
FGDS5-ASI in g¥O0ma to clarify its function. Surprisingly, tumorigenesis of glioma assay got the same results, FGDS5-
FGD5-AS1 was significantly increased in clinical glioma  AS1 exerted its oncogenic function via modulating the
tissues, and we also found a remarkable elevation of FGD5-  activity of Wnt/B-catenin pathway in glioma.
AS1 in glioma cell lines compared with normal human In the present study, there are several limitations. First,
astrocytes. These data indicated that FGD5-AS1 might be  the present study only the expression of FGDS5-ASI
involved in the development of glioma, which was similar to  detected 20 glioma patients, and further study may explore
the high expression of FGD3-AS1 in colorectal cancer.’” To  the correlation between FGD5-ASI1 level and glioma
further investigate the role of FGD5-AS1 in glioma, we grades. Second, the orthotopic glioma models will be
constructed siRNA to silence FGD5-AS1 expression. In  used to further confirm our findings. Third, the present
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Figure 4 LncRNA FGD5-AS| promotes in vivo tumor growth in the nude mice. The nude mice
plasmid or NCin to the right flanks of the nude mice (n = 10 for each group). (A) The tumor vol
determined in the isolated tumors from the nude mice (*p<0.05). (C) The relative expression of
(D) qRT-PCR was performed to detect the relative mRNA expression of B-catenin and cyclin D

study only proved that FGD5-AS1 regulated
wnt/B-catenin pathway, and future studies

W

Conclusions
In conclusion, our results
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