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Abstract. - OBJECTIVE: Glioma is one of the
most common and invasive brain tumors world-
wide. Long non-coding RNAs (LncRNAs) play
an important role in the development of glio-
ma. However, the regulatory mechanism of Ln-
cRNAs in glioma has not been fully elucidated.
This study aimed to explore the interaction of In-
cRNA maternally expressed gene 3 (MEG3) and
aberrant histone modification in glioma.

MATERIALS AND METHODS: The expression
levels of MEG3 and miR-21-3p in glioma cells were
measured by quantitative polymerase chain reac-
tion (qPCR). EZH2 (enhancer of zeste homolog 2)
and H3K27me3 expression in glioma cells were
detected by Western Blot (WB). The binding site
of the promoter of MEG3 by H3K27me3 was con-
firmed by ChIP-Real-time PCR. The direct target
of MEG3 and miR-21-3p in glioma cells was mea-
sured by a luciferase reporter assay. Cell prolifer-
ation was detected by Cell Counting Kit-8 (CCK8),
and cell invasion and migration were measured
by Transwell assays.

RESULTS: EZH2 and miR-21-3p were upregulat-
ed and MEG3 was downregulated in glioma cells.
Silencing of EZH2 inhibited cell proliferation,
migration, and invasion in U87 and U251 cells.
Meanwhile, the expression of H3K27me3 could
be significantly inhibited by EZH2 interference.
H3K27me3 protein can bind to MEG3 promoter
directly. EZH2 inhibition and MEG3 down-expres-
sion in U87 cells reversed the effects of silencing
of EZH2 on glioma cell growth and metastasis.
However, EZH2 inhibition and MEG3 overexpres-
sion in U251 cells restricted cell proliferation, mi-
gration, and invasion. Furthermore, miR-21-3p
was verified to interact with MEG3 by direct bind-
ing. Inhibition of MEG3 promoted U87 cell growth
and metastasis, which was further strengthened
following the co-transfection of si-MEG3 and
miR-21-3p. Overexpressed MEG3 inhibited U251
cell growth and metastasis and a complete rever-

sal of the results observed in the co-transfection
of LV-MEG3 and miR-21-3p.

CONCLUSIONS: EZH2 was highly expressed
in glioma cells and EZH2-mediated H3K27me3
enrichment on the MEG3 promoter regulated the
growth and metastasis of glioma cells by target-
ing miR-21-3p. It potentially provided a new ther-
apeutic marker targeting glioma.
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Introduction

Glioma is a common primary tumor of the cen-
tral nervous system'. Glioma has a fast growth
rate and a strong invasive ability, and the patient
has a poor prognosis®. Surgical treatment and
postoperative combined radiotherapy and chemo-
therapy are currently the standard treatment for
glioma, but the average median survival of pa-
tients is still less than 15 months®. The tolerance
of glioma cells to chemotherapeutic drugs is one
of the important reasons for patients with chemo-
therapy failure and poor prognosis®. Therefore,
it is pivotal to further clarify the pathogenesis of
glioma and find a new drug target that more effec-
tively blocks this progressive disease.

Histone methylation/demethylation modifica-
tion balance dysfunction plays a pivotal role in
various tumors’. Studies have shown that in hu-
man and mouse ovarian cancer models, EZH2 (en-
hancer of zeste homolog 2) is a human homolog of
the Drosophila zeste gene enhancer, belonging to
the PcG (Polycomb Group) gene family®’. EZH2
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can catalyze the lysine trimethylation of nucleo-
some histones and mediate the high expression of
H3K27me3 in the promoter region of CXCL9/10
gene®. H3K27me3 is a transcriptional repressor
signal, regulates CXCL9/10 gene expression to
inhibit tumor growth’. Liu et al'® reported that
EZH2 phosphorylation promoted self-prolifera-
tion and persistence of stemness in glioma stem-
like cells through NF-kB methylation.

Long non-coding RNAs (IncRNAs) are a sub-
class of non-coding RNAs and have stronger tis-
sue specificity and cell specificity than the coding
RNA'". IncRNAs are expressed in different cells
and tissues, which are closely related to the occur-
rence and development of many diseases'> '*. Ln-
cRNAs play an important regulatory role in cell
differentiation, proliferation, apoptosis, and me-
tabolism. IncRNAs have been identified as a nov-
el epigenetic regulation. Histone methylation can
regulate the expression of IncRNAs to participate
in various important regulatory processes such as
chromatin remodeling, transcriptional activation,
and transcriptional interference'. IncRNA mater-
nally expressed gene 3 (MEG3) has been shown
to have tumor suppressor function>. MEG3 sig-
nificantly lower expression in glioma, but its
mechanism is still unclear'®. The present study
aimed to investigate the interaction of MEG3 and
H3K27me3 mediating miR-21-3p in glioma cell
proliferation, migration, and invasion, thus eluci-
dating the molecular mechanisms of H3K27me3
in the progression of glioma and provide a new
insight for glioma treatment.

Materials and Methods

The Online Database Gene Expression
Profiling (the GEPIA Web Tool)

Based on The Cancer Genome Atlas (TCGA)
and the Genotype-Tissue Expression (GTEX) proj-
ects, the RNA sequencing expression data related
to our project was analyzed using the GEPIA web
tool (http://gepia.cancer-pku.cn).

Cell Culture

Normal human astrocyte cell line (A735) and
two human glioma cell lines (U87 and U251) were
purchased from American Type Culture Collection
(ATCC, Manassas, VA, USA). Cells were cultured
in Dulbecco’s modified Eagle’s medium (DMEM,
HyClone, South-Logan, UT, USA) supplemented
with 10% fetal bovine serum (FBS; HyClone, GE
Healthcare Life Science, South-Logan, UT, USA),

100 U/mL penicillin and 100 pg/mL streptomycin
(Invitrogen, Carlsbad, CA, USA) and incubated in
a 5% CO, incubator at 37°C.

Cell Transfection

For cell transfection, cells in the logarithmic
growth phase were transfected with correspond-
ing constructs when the confluence was up to
80% following the instructions of Lipofectamine
2000 (Life Technology, Carlsbad, CA, USA). At
6-h post-transfection, the culture medium was
replenished with fresh DMEM containing 10%
FBS. MEG3-small interfering RNA (si-MEG3),
EZH2-small interfering RNA (si-EZH2), nega-
tive control (si-NC), MEG3 overexpression model
(LV-MEG3 or LV-NC) and miR-21-3p were con-
structed by Gene Pharma (Shanghai, China).

Chromatin Immunoprecipitation (ChIP)
The ChIP assay was performed using the ChIP
assay kit (Sigma-Aldrich, St. Louis, MO, USA)
according to the manufacturer’s protocol. Cells
were crosslinked with 1% formaldehyde for 10
min at room temperature and the reaction was
terminated with 125 mM glycine treatment for 10
min. Chromatin extracts were immunoprecipitat-
ed with anti-H3K27me3 and anti-IgG antibodies
on Protein-A/G-Sepharose beads. After wash-
ing, elution, and de-crosslinking, PCR was per-
formed using the primers spanning the putative
H3K27me3-binding site on MEG3 promoter.

RT-qPCR Assays

The total RNA was extracted from the glio-
ma cell lines with a RNeasy Mini kit (Invitro-
gen, Carlsbad, CA, USA) and then transcribed
reversely with a SuperScript III kit (Invitro-
gen, Carlsbad, CA, USA). QRT-PCR was per-
formed with a polymerase chain reaction in-
strument (Opticon CFD-3200, Waltham, MA,
USA). The primer sets included: MEG3: for-
ward, 5’-GCCCTA GGGGAGTGACTACA-3’;
reverse, 5-ACTCGGGACATACCTGCTCT-3".
miR-21-3p:  forward, 5-ACACTCCAGCTG-
GGCAACACCAGTCGATGGGC-3’;  reverse,
5-CTCAACTGGTGTCGTGGAGTCGGCAAT-
TCAGTTGAGACAGCCC-3’. EZH2: forward,
5'-GGACCACAGTGTTACCAAGCAT-3'; re-
verse, 5-GTGGGGTCTTTATCCGCTCAG-3".
B-actin: - forward, TCAGGTCATCACTATCGG-
CAAT,; reverse, AAAGAAAGGGTGTAAAAC-
CA. The relative expression of amplified RNA
samples was calculated using the 2 22T method
and B-actin or U6 was used as the internal control.

3205



W.-X. Qin, Y. Shi, D. Zhu, Y.-P. Li, Y.-H. Chen, J. Cui, G.-Y. Cui, J.-X. Pan, Z.-Y. Ren

CCK-8 Assays

Cell proliferation capacity of treated U87 and
U251 cells was evaluated using Cell Counting
Kit-8 (CCK-8, CK04, Dojindo Molecular Tech-
nologies, Kumamoto, Japan) referring to the
manufacturer’s instructions at days 1, 2, 3 and 4
post-inoculation. Briefly, cells after transfection
were seeded in 96-well plates in growth medium
at approximately 6x10° cells/well. Then, 10 pl of
CCK-8 solution was added into each well at each
time-point and incubated at 37°C for 2 hours in
dark. The optical density (OD) value (450 nm)
was evaluated by a microplate reader (9200, Bio-
Rad Laboratories, Hercules, CA, USA).

Transwell Assay

Transwell assay was used to investigate the inva-
sion and migration of glioma cells. Cells were put
on the upper the Matrigel-coated invasion chambers
or non-coated migration chambers (BD Bioscienc-
es, Franklin Lakes, NJ, USA). 500 pl of DMEM
medium containing 10% FBS was put in the lower
chamber and serum-free medium was put in the up-
per chamber. The non-invasive cells were wiped off
by cotton swabs after 48 hours of incubation. The in-
vading or migrating cells were fixed with 95% etha-
nol, stained with 0.1% crystal violet. The number of
invasive and migratory cells in the lower chamber
were counted under an inverted microscope.

Western Blot Assays

Total protein was obtained from U87 and U251
cells using RIPA lysis buffer (Sigma-Aldrich,
St. Louis, MO, USA) and the protein concentra-
tions were determined by a BCA protein assay
kit (Pierce, Rockford, IL, USA). The sample of
protein was separated by electrophoresis on 10%
sodium dodecyl sulphate-polyacrylamide gel
electrophoresis (SDS-PAGE) and then transferred
to polyvinylidene difluoride (PVDF) membrane
(Millipore, Billerica, MA, USA). Followed by the
blocks with skimmed milk, the membranes were
incubated with primary antibodies (Abcam, Cam-
bridge, UK) overnight at 4°C. After being washed
with TBS-T (Tris-buffered Saline with Tween
20) for 3 times, the membranes were incubated
with secondary antibody at 24°C for 1 h. The pro-
tein blot was visualized by using ECL Reagents
(Pierce) followed by densitometry using the Im-
agel software (NIH, Bethesda, MD, USA).

Luciferase Reporter Assays

Luciferase assay was used to investigate the
interaction among MEG3 and miR-21-3p with
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a Dual-Luciferase Reporter Assay System
(Promega, Madison, WI, USA). The wild-type
MEG3 and mutant MEG3 sequence (mutant
in miR-21-3p binding site) were cloned into
pmirGLO plasmid. The pmirGLO- MEG3 or
pmirGLO- MEG3-mut was co-transfected with
miR-21-3p mimics or miR-NC by Lipofect-
amine 2000 (Life Technology, Carlsbad, CA,
USA). Subsequently, the recombinant vectors
were co-transfected with miR-NC or miR-21-3p
mimics into HEK 293 cells. Luciferase activity
was detected by the Dual-luciferase Reporter
Assay System (Promega, Madison, WI, USA)
according to the manufacturer’s protocols after
transfection for 48 h.

Statistical Analysis

Data are presented as the mean + standard de-
viation (SD) and analyzed using SPSS 20.0 soft-
ware (SPSS IBM, Armonk, NY USA). The sig-
nificance of differences was determined using
Student’s #-test for two groups and one-way anal-
ysis of variance (ANOVA) was used for more than
two groups. A Student-Newman-Keuls (SNK)
test was performed following ANOVA. p < 0.05
was considered to indicate a statistically signifi-
cant difference.

Results

EZH2 Was Upregulated and MEG3 Was
Downregulated in Glioma

We investigated the expression levels of EZH2
and MEGS3 in glioma. In the GEPIA database,
the mRNA levels of EZH2 were significantly
upregulated in brain lower-grade glioma (LGG)
tissues (Figure 1A) and glioblastoma multiforme
(GMB) tissues (Figure 1B), and the mRNA lev-
els of MEG3 were significantly downregulated
in LGG (Figure 1C) and GMB (Figure 1D) tis-
sues. Meanwhile, Kaplan—Meier analysis sug-
gested that high expression of EZH2 was associ-
ated with reduced overall survival (Figure 1E).
Consistently, the mRNA and protein expression
level of EZH2 was also significantly higher in
glioma cell lines (U87 and U251) than that in a
normal human astrocyte cell line (A735) (Figure
IF and 1G). MEG3 expression was decreased in
U87 and U251 compared with A735(Figure 1H).
Taken together, these data revealed that EZH2
is a potential oncogene in glioma and correlated
with poor prognosis of glioma patients.
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Figure 1. EZH2 was upregulated and MEG3 was downregulated in glioma. A. The mRNA levels of EZH2 in LGG tissues
from GEPIA database. B. The mRNA levels of EZH2 in GMB tissues from GEPIA database. C. The mRNA levels of MEG3
in LGG tissues from GEPIA database. D. The mRNA levels of MEG3 in GMB tissues from GEPIA database. E. Overall
survival of glioma patients in different expression of EZH2 from GEPIA database. F. The mRNA expression levels of EZH2
were measured by qRT-PCR in glioma cell lines (U87 and U251) and normal human astrocyte cell line (A735). G. The protein
expression levels of EZH2 were measured by WB in U87, U251, and A735 cells. H. The mRNA expression levels of MEG3
were measured by qRT-PCR in U87, U251, and A735 cells. The data are expressed as mean + SD. *p<0.05.

EZHZ Inhibition in Glioma Cells
Depressed Cell Proliferation, Invasion
and Migration

To further explore the function of EZH2 in
glioma cells, si-EZH2 was used to decrease the
expression of EZH2 in U87 and U251 cells and
the transfection efficiency was tested using qRT-
PCR and WB. The mRNA and protein expression
levels of EZH2 were suppressed in U87 and U251
cells after transfection with si-EZH2 (Figure 2A
and 2B). The CCKS showed that EZH2 inhibition
significantly decreased the proliferative ability of
U87 cells (Figure 2C) and U251 cells (Figure 2D).
Transwell assays were used to detect the cell inva-
sive and migratory abilities in si-EZH2-transfect-
ed glioma cells, and EZH2 inhibition significantly
suppressed cell invasion (Figure 2E) and migra-
tion (Figure 2F) in U87 and U251 cells. These

results indicated that the silencing of EZH2 in-
hibited glioma cell proliferation, migration, and
invasion.

EZHZ2-Mediated H3K27me3 Enrichment
on the MEG3 Promoter

EZH2 is a specific H3K27me3 histone meth-
yltransferase. To investigate whether EZH2-me-
diated H3K27me3 enrichment on the MEG3
promoter regulated the growth and metastasis
of glioma, si-MEG3 or LV- MEG3 was intro-
duced into si- EZH2 transfected U87 and U251
cells. The expression level of H3K27me3 was de-
creased in U87 and U251 cells after transfection
with si-EZH?2 (Figure 3A). ChIP assay was per-
formed to evaluate the binding of H3K27me3 to
the promoter region of MEG3. We observed an
increase in the binding between H3K27me3 and
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MEG3 promoter in U87 and U251 cells (Figure EZH2 inhibition and MEG3 down-expression
3B). Furthermore, the silencing of EZH2 dramat- in U87 cells reversed the effects of silencing of
ically suppressed MEG3 expression level in U87 EZH2 on glioma cell proliferation (Figure 3E),
and U251 cells (Figure 3C). MEG3 was low-ex- invasion (Figure 3H), and migration (Figure 3J).
pressed in U87(Figure 3D) and over-expressed However, EZH?2 inhibition and MEG3 overex-
in U251 cells (Figure 3E). The transfection effi- pression in U251 cells further inhibited cell pro-
ciency was determined using RT-qPCR. Besides, liferation (Figure 3G), invasion (Figure 3I), and
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Figure 2. EZH2 inhibition in glioma cells depressed cell proliferation, invasion and migration. A. The mRNA expression
levels of EZH2 in U87 and U251 cells after transfection with si-EZH2 were measured by qRT-PCR. B. The protein expression
level of EZH2 in U87 and U251 cells after transfection with si-EZH2 were measured by WB. C and D. The cell proliferation of
U87 and U251 cells after transfection with si-EZH2 was measured using CCK-8 assay. E. The cell invasion of U87 and U251
cells after transfection with si-EZH2 was measured using transwell assay. F. The cell migration of U87 and U251 cells after
transfection with si-EZH2 was measured using transwell assay. The data are expressed as mean + SD. *p<0.05.
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Figure 3. EZH2-mediated H3K27me3 enrichment on the MEG3 promoter. A. The protein expression levels of H3K27me3
in U87 and U251 cells, after transfection with si-EZH2, were measured by WB. B. The binding of H3K27me3 to the promoter
region of MEG3 was performed by ChIP assay. C. The mRNA expression levels of MEG3 in U87 and U251 cells after trans-
fection with si-EZH2 were measured by qRT-PCR. D. The mRNA expression levels of MEG3 in U87 cells after transfection
with si-MEG3 were measured by qRT-PCR. E. The mRNA expression levels of MEG3 in U251 cells after transfection with
LV-MEG3 were measured by qRT-PCR. F. The cell proliferation of U87 cells after transfection with si-EZH2 or si-EZH2
and si-MEG3 was measured using CCK-8 assay. G. The cell proliferation of U251 cells after transfection with si-EZH2 or si-
EZH?2 and LV-MEG3 was measured using CCK-8 assay. H. The cell invasion of U87 cells after transfection with si-EZH2 or
si-EZH2 and si-MEG3 was measured using transwell assay. I. The cell invasion of U251 cells after transfection with si-EZH2
or LV-EZH?2 and si-MEG3 was measured using transwell assay. J. The cell migration of U87 cells after transfection with si-
EZH?2 or si-EZH2 and si-MEG3 was measured using transwell assay. K. The cell migration of U251 cells after transfection
with si-EZH2 or LV-EZH2 and si-MEG3 was measured using transwell assay. The data are expressed as mean + SD. *p<0.05.
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migration (Figure 3K). These findings indicated
that EZH2-mediated H3K27me3 enrichment on
the MEG3 promoter regulated the growth and
metastasis of glioma cells.

MEG3 Suppressed miR-21-3p Expression
by Direct Interaction

To further investigate the effects of MEG3 in
glioma progression, the putative binding site be-
tween MEG3 and miR-21-3p was predicted by
bioinformatics (TargetScan, http:/www.target-
scan.org/) (Figure 4A). Luciferase reporter gene
assay demonstrated that miR-21-3p over-expres-
sion led to a significant decrease in luciferase
activity of MEG3-WT, but not in MEG3-MUT
(Figure 4B). Moreover, the mRNA level of miR-
21-3p was remarkably elevated in U87 cells after
transfection with si-MEG3 (Figure 4C) and the
mRNA level of miR-21-3p was reduced in U251
cells after transfection with LV-MEG3 (Figure
4D). Furthermore, the silencing of EZH2 dramat-
ically suppressed miR-21-3p expression level in
U87 and U251 cells (Figure 4E). To further verify
the expression levels of miR-21-3p in glioma cells,
gPCR results showed miR-21-3p expression was
increased in U87 and U251 compared with A735
(Figure 4F). To explore the function of miR-21-3p
in glioma cells, miR-21-3p mimics were used to
elevate the expression of miR-21-3p in U87 and
U251 cells and the transfection efficiency was
tested using qRT-PCR.

MiR-21-3p Was the Functional Target
of MEG3 that Affects the Growth and
Metastasis of Glioma Cells

To further explore whether the effects of
MEG3 in glioma progression were mediated by
miR-21-3p, si-MEG3 mimics and miR-21-3p were
co-transfected into U87 cells and LV-MEG3
mimics, and miR-21-3p was co-transfected into
U251 cells. MEG3 down-expression in U87 cells
promoted cell proliferation (Figure 5A), invasion
(Figure 5C), and migration (Figure 5E), which
was further strengthened following the co-trans-
fection of si-MEG3 and miR-21-3p. Overex-
pressed MEG3 inhibited U251 cell proliferation
(Figure 5B), invasion (Figure 5D), and migration
(Figure 5F) and a complete reversal of the results
seen in co-transfection of LV-MEG3 and miR-21-
3p. All these data suggested that MEG3 blocked
glioma cell growth and metastasis via down-reg-
ulating miR-21-3p. Taken together, EZH2-mediat-
ed H3K27me3 enrichment on the IncRNA MEG3
promoter, regulating the proliferation, invasion,
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migration of glioma cells through targeting miR-
21-3p (Figure 6).

Discussion

Glioma is a heterogeneous and multifactorial
disease which threatens public physical and psy-
chosocial wellbeing and results in a significant
burden in public health and economy. Although
in recent years, the 5-year survival rate for glio-
ma has ascended a little, it remains not optimistic.
Thus, our study aimed at seeking a practicable
alternative to glioma treatment. Epigenetics has
important effects on biological cytology by regu-
lating the expression of genes that do not alter the
sequence of the coding gene. Epigenetic regula-
tion includes DNA methylation, histone modifica-
tion, regulation of non-coding RNA, and chroma-
tin remodeling. At present, studies'”'* have shown
that histone modification is closely related to the
occurrence and development of tumors. Wang et
al'’? reported that histone demethylase NO66 was
highly expressed in glioma tissues and required
for EGFR expression and the proliferation of
glioma cells. In our study, we found that EZH2
was significantly overexpressed in glioma cell
lines and associated with reduced overall surviv-
al of glioma patients. Meanwhile, the silencing of
EZH2 dramatically suppressed glioma cell pro-
liferation, invasion, and migration. Collectively,
these findings suggested that EZH2 may function
as an oncogene in glioma and EZH2 contributes
to the progression of glioma.

EZH?2 is a specific H3K27me3 histone meth-
yltransferase and EZH2 can promote the expres-
sion of H3K27me3. ChIP assay showed the bind-
ing of H3K27me3 to MEG3 promoter region,
thus indicating EZH2-mediated H3K27me3 en-
rich on the MEG3 promoter to down-regulate the
expression level of MEG3. Studies** showed
that MEG3 expression was downregulated in
glioma, which could contribute to the develop-
ment of glioma patients. In our research, the si-
lencing of EZH2 dramatically suppressed MEG3
expression levels in glioma cells. Meanwhile, the
effects of si-EZH2 on glioma cell proliferation,
invasion, and migration could be reversed in
U87 cells after transfection with si-MEG3 and
further promoted in U251 cells after transfection
with LV-MEG3. These findings indicated that
EZH2-mediated H3K27me3 enrichment on the
MEGS3 promoter, regulating the growth and me-
tastasis of glioma cells.
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Figure 4. MEG3 suppressed miR-21-3p expression by direct interaction. A. The predicted miR-21-3p binging sites in MEG3
3’-UTR. B. Effects of miR-21-3p on the luciferase activity of MEG3 -WT and MEG3 -MUT reporter were detected by lucifer-
ase assays. C. The expression levels of miR-21-3p were determined by qRT-PCR in U87 cells after transfection with si- MEG3.
D. The expression levels of miR-21-3p were determined by qRT-PCR in U251 cells after transfection with LV- MEG3. E. The
expression levels of miR-21-3p were determined by qRT-PCR in U87 and U251 cells after transfection with si-EZH2. F. The
mRNA expression levels of miR-21-3p were measured by qRT-PCR in U87, U251, and A735 cells. G. The mRNA expression
levels of miR-21-3p were measured by qRT-PCR in U87 and U251 cells after transfection with miR-21-3p mimics. The data are
expressed as mean + SD. *p<0.05.

MicroRNAs (miRNAs) are defined as small invasion®>. MiRNAs can act as oncogenes or tu-
non-coding RNAs which regulate gene expres- mor suppressors in human cancers by modulating
sion through post-transcriptional modulation, the processes associated with tumorigenesis®.
and progresses cell differentiation, growth, and miR-21-3p is one of the oncogenes miRNAs*,
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which associated with multiple tumors, such as
paraganglioma, esophageal squamous cell carci-
noma, liver cancer®?’. Studies showed that miR-
21-3p could regulate glioma cell proliferation and
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apoptosis by downregulating PTEN protein®®%.
Our data showed that MEG3 was the molecular
sponge of miR-21-3p, and regulated glioma cell
growth and metastasis. To further explore wheth-

57 = Lv-NC U231
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Figure 5. MiR-21-3p was the functional target of MEG3 that affect the growth and metastasis of glioma cells. A. The cell pro-
liferation of U87 cells after transfection with si- MEG3 or si- MEG3 and miR-21-3p mimics was measured using CCK-8 assay.
B. The cell proliferation of U251 cells after transfection with LV- MEG3 or LV- MEG3 and miR-21-3p mimics was measured
using CCK-8 assay. C. The cell invasion of U87 cells after transfection with si- MEG3 or si- MEG3 and miR-21-3p mimics
was measured using transwell assay. D. The cell invasion of U251 cells after transfection with LV- MEG3 or LV- MEG3 and
miR-21-3p mimics was measured using transwell assay. E. The cell migration of U87 cells after transfection with si- MEG3
or si- MEG3 and miR-21-3p mimics was measured using transwell assay. F. The cell migration of U251 cells after transfection
with LV- MEG3 or LV- MEG3 and miR-21-3p mimics was measured using transwell assay. The data are expressed as mean +

SD.#p<0.05.
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Figure 6. Schematic illustration of EZH2-mediated H3K27me3 enrichment on the MEG3 promoter regulates the growth and

metastasis of glioma cells by targeting miR-21-3p.

er the effects of MEG3 in glioma progression was
mediated by miR-21-3p, si-MEG3 mimics and
miR-21-3p were co-transfected into U87 cells, and
LV-MEG3 mimics and miR-21-3p were co-trans-
fected into U251 cells. The results showed MEG3
down-expression in U87 cells promoted cell pro-
liferation, invasion, and migration, which was
further strengthened following the co-transfec-
tion of si-MEG3 and miR-21-3p. Overexpressed
MEG3 inhibited U251 cell growth and metasta-
sis and a complete reversal of the results seen in
co-transfection of LV-MEG3 and miR-21-3p. All
these data suggested that MEG3 blocked glioma
cell growth and metastasis via down-regulating
miR-21-3p.

Conclusions

The above data revealed that EZH2 was up-
regulated and MEG3 was downregulated in gli-
oma cells, and EZH2-mediated H3K27me3 en-
richment on the MEG3 promoter, regulating the
growth and metastasis of glioma cells by target-
ing miR-21-3p. Thus, our study provides valuable
clues for understanding the regulatory network of
EZH2 in tumor carcinogenesis and identifying a
new therapeutic marker targeting glioma.
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