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Epigallocatechin-3-gallate Modulates MicroRNA Expression
Profiles in Human Nasopharyngeal Carcinoma CNE2 Cells
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Background: Epigallocatechin-3-gallate (EGCG) has exhibited antitumor properties in several types of cancers, including nasopharyngeal
carcinoma (NPC), but the molecular mechanisms underlying this function remain incompletely understood. The aim of the present study
was to characterize the global impact of EGCG on the expression of microRNAs (miRNAs) in NPC cells.

Methods: Using microarray analysis, the alterations of miRNA expression profiles were investigated in EGCG-treated CNE2 cells.
Furthermore, the target genes and signaling pathways regulated by EGCG-specific miRNAs were identified using target prediction
program and gene ontology analysis.

Results: A total of 14 miRNAs exhibited >2-fold expression changes in a dose-dependent manner after treatment with 20 umol/L and
40 umol/L EGCG. Totally 43, 49, and 52 target genes from these differentially expressed miRNAs were associated with the apoptosis,
cell cycle regulation, and cell proliferation, respectively. A total of 66 signaling pathways, primarily involved in cancer development and
lipid and glucose metabolism, were shown to be regulated by EGCG-specific miRNAs.

Conclusion: EGCG induces considerable alterations of miRNA expression profiles in CNE2 cells, which provides mechanistic insights
into cellular responses and antitumor activity mediated by EGCG.
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INTRODUCTION among which oncogene activation and anti-oncogene
inactivation play critical roles. MicroRNAs (miRNAs) are
small noncoding RNAs involved in the posttranscriptional
regulation of gene expression by binding to 3’-untranslated
regions of their target miRNAs. The dysregulation of
miRNAs has been closely correlated with the initiation and
progression of various cancers, including NPC.[¥ Moreover,
there is evidence that the expression pattern of miRNAs in
cancer cells was obviously influenced by anticancer agents,
suggesting that some tumor-specific miRNAs may serve as
the targets for cancer therapy.”

Green tea (Camellia sinensis) is widely consumed for
its characteristic flavor and potential health benefits.
Epidemiological studies have revealed that the consumption
of green tea is associated with a reduced risk of various
cancers, including breast cancer, lung cancer, colon cancer,
and nasopharyngeal carcinoma (NPC).!'? The most
abundant and active anticancer constituent in green tea is
epigallocatechin-3-gallate (EGCG). The cancer preventive
and inhibitory effects of EGCG have been extensively
demonstrated in different tumor cell lines and animal
models, and its mechanisms are involved in cell cycle
arrest, apoptosis, angiogenesis, and anti-oxidant activity.™ Address for correspondence: Dr. Zhi-Wei He,
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EGCG has been shown to inhibit proliferation, clonogenicity,
and invasiveness of NPC cells in vivo and in vitro.®) It
remains to be determined whether the cellular changes
in NPC cells treated with EGCG are associated with the
alternations in miRNA expression. Here, we used miRNA
microarray analysis to characterize the effects of EGCG
on miRNA expression profiles in CNE2 cells. The mRNA
targets of the miRNAs regulated by EGCG may contribute
to the identification of new molecular mechanisms for the
action of EGCG in NPC.

MeTtHoDS

Reagents and cell line

EGCG (>95%) was purchased from Sigma-Aldrich (St. Louis,
MO, USA), dissolved in dimethyl sulfoxide (DMSO), and
stored at —20°C. CNE2 cells, a poorly differentiated NPC
cell line, were cultured in RPMI 1640 medium (GIBCO,
Grand Island, NY, USA), supplemented with 10% fetal
bovine serum (GIBCO), 100 U/ml penicillin, and 100 mg/ml
streptomycin (Invitrogen, Carlsbad, CA, USA).

MicroRNA microarray assay

CNE2 cells were treated with 20 umol/L or 40 umol/L of
EGCG dissolved in DMSO (final concentration in culture
media, 0.1%) for 24 h. DMSO was also added to culture
media as a vehicle control. Total RNA was isolated using
the mirVana RNA isolation kit (Ambion, Austin, TX, USA).
The miRNA expression profiles were determined at the
Bioassay Laboratory of CapitalBio Corporation (Beijing,
China) using Agilent Human miRNA 8*60K Microarray
Release 16.0 (Agilent Technologies, Santa Clara, CA, USA).

Quantitative real-time polymerase chain reaction

To verify the results obtained from the microarray analysis,
quantitative real-time polymerase chain reaction (QRT-PCR)
was carried out to detect the expression levels of
differentially expressed miRNAs. Total RNA from cells
was extracted using Trizol reagent (Invitrogen, Carlsbad,
CA, USA) and then was subjected to reverse transcription
reaction to synthesize cDNA using the MMLV reverse
transcription kit (Promega, Madison, WI, USA). qRT-PCR
was performed with FS Universal SYBR Green Master
(Roche, Foster City, CA, USA) in the ABI PRISM 7500
System (Applied Biosystems, Foster City, CA, USA)
according to the manufacture’s protocol. The bulge-loop
miRNA gqRT-PCR primer sets (one reverse transcription
primer and a pair of quantitative PCR primers for each set)
were designed and synthesized by RiboBio (Guangzhou,
China). U6 small nuclear RNA was used as an endogenous
control. The fold change of miRNA in log 2 scale was
calculated by the equation 2744, where ACt=Ct__ —Ct
and AACt = ACt samples b eated conrore COMPArisons
between groups were done by one-way analysis of
variance with Dunnett’s post hoc corrections for multiple
comparisons. Statistical analysis was performed using
SPSS 16.0 (SPSS Inc., Chicago, IL, USA). P < 0.05 was
considered significant differences.

Bioinformatics analysis

The differentially expressed miRNAs that either increased
or decreased by more than 2-fold following EGCG
treatment were chosen for target prediction in online
databases. Two independent searches were performed
using TargetScan 6.2 (http://www.targetscan.org/) and
miRDB (http://mirdb.org/miRDB/), and the results were
compared. A common set of presumptive targets of each
significant miRNA was identified and collected in a target
pool. To determine the functions of the predicted target
genes, the gene ontology (GO) of the target pool was
analyzed using CapitalBio Molecule Annotation System
3.0 (MAS, http://bioinfo.capitalbio.com/mas3/). This
database enables the assignment of predicted target genes
to functional groups based on biological process, cellular
component, and molecular function. The pathways modified
by EGCG through putative targets of specific miRNAs were
further analyzed using the Kyoto Encyclopedia of Genes
and Genomes (KEGQ) database. The significant GO terms
and KEGG pathways were determined by P and O <0.001.

ResuLts

MiRNA expression profiles in CNE2 cells treated with
epigallocatechin-3-gallate

Previous studies have shown that EGCG inhibited the
proliferation of CNE2 cells in time- and dose-dependent
manners.”’ As the concentration increased and action
time was prolonged, EGCG also induced apoptosis
in CNE2 cells.”? To examine whether miRNAs could
be involved in cellular responses to EGCG treatment,
we employed miRNA microarray analysis to compare
EGCG-treated and untreated cells. The doses of EGCG
used in this experiment were chosen by CCK-8 assay to
evaluate dose-dependent cell viability (data not shown).
Among the 1205 human miRNAs in the microarray, a total
of 205 miRNAs (17.0%) exhibited differential expression
between the EGCG-treated and untreated cells [Figure 1a].
We further identified the miRNAs that experienced >2-fold
changes in expression. As shown in Table 1, 16 of the
205 miRNAs (7.8%) exhibited >2-fold expression changes
in both 20 umol/L and 40 umol/L EGCG-treated groups
compared with the control, and another 16 miRNAs (7.8%)
showed >2-fold changes only in the 40 umol/L EGCG-treated
group. Among 32 miRNAs (>2-fold changes in 40 umol/L
EGCG-treated group), 29 miRNAs were upregulated
and 1 miRNA was downregulated in a dose-dependent
manner [Figure 1b and Table 2]. One miRNA (hsa-miR-4281)
was shown to be upregulated at similar levels in 20 wmol/L
and 40 umol/L EGCG-treated cells. Interestingly, although
the expression of hsa-miR-29b-1-5p was upregulated at both
concentrations of EGCG treatment, the fold change was
decreased in the higher concentration group (4.82—2.61-fold).
These data strongly indicated that EGCG is able to influence
the expression of specific miRNAs in CNE2 cells.

To validate the microarray results, we performed qRT-PCR
to detect the expression levels of six differentially
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expressed miRNAs (upregulated: hsa-miR-1246,
hsa-miR-1973, hsa-miR-210, hsa-miR-1915, and
hsa-miR-34a; downregulated: hsa-miR-205-3p) after EGCG
treatment [Figure 2]. The relative expression levels of these
miRNAs between the EGCG-treated and untreated cells were
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Has-miR-3162
Has-miR-1290
Has-miR-3196
Has-miR-1225-5p
Has-miR-2861
Has-miR-574-5p
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Figure 1: The microRNA expression profiles of CNE2 cells
after epigallocatechin-3-gallate treatment. A total of 205
human microRNAs showed differential expression between the
epigallocatechin-3-gallate-treated and untreated cells (a); 30
microRNAs exhibited >2-fold expression changes after 40 umol/L
epigallocatechin-3-gallate treatment in a dose-dependent manner (b).
The relative expression levels of these microRNAS are represented in a
color scale ranging from blue (downregulation) to yellow (upregulation)
for each treatment group (control, 20 umol/L and 40 umol/L
epigallocatechin-3-gallate).

shown to be comparable to those observed by microarray
analysis. Overall, these results confirmed our findings of
differential miRNAs expression by microarray.

Identification of putative targets of differentially
expressed microRNAs

The miRNAs that showed a dose-dependent response to
EGCG treatment might be involved to EGCG-mediated
anticancer properties. To elucidate the biological functions
of EGCG-specific miRNAs, the putative targets of
14 differentially expressed miRNAs which exhibited >2-fold
expression changes in a dose-dependent manner were
identified using TargetScan and miRDB databases. We
identified 1767 targets of EGCG-specific upregulated
miRNAs and 648 targets of EGCG-specific downregulated
miRNAs (hsa-miR-205-3p was only present in the miRDB
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Figure 2: The effect of epigallocatechin-3-gallate on expression levels
of the microRNAs was validated by quantitative real-time polymerase
chain reaction. Fold changes in microRNA expression are expressed
as mean = standard deviation (7 = 3). *P < 0.05, TP < 0.001 versus
control group.

Table 1: MiRNAs with >2-fold changes in CNE2 cells after EGCG treatment

EGCG dose (umol/L) Number of miRNAs

MiRNAs

Upregulated Downregulated

20 and 40 16

hsa-miR-1202, hsa-miR-1207-5p hsa-miR-205-3p
hsa-miR-1225-5p, hsa-miR-1246
hsa-miR-1915, hsa-miR-1973
hsa-miR-210, hsa-miR-2861
hsa-miR-29b-1-5p, hsa-miR-3162
hsa-miR-3196, hsa-miR-34a
hsa-miR-3656, hsa-miR-3665
hsa-miR-4281

hsa-miR-1268, hsa-miR-1290
hsa-miR-186, hsa-miR-193b
hsa-miR-21, hsa-miR-219-5p
hsa-miR-22, hsa-miR-22-5p
hsa-miR-29a, hsa-miR-365
hsa-miR-4299, hsa-miR-454
hsa-miR-494, hsa-miR-572
hsa-miR-574-5p, hsa-miR-7

EGCG: Epigallocatechin-3-gallate; miRNAs: microRNAs.
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database). Subsequently, the functions of these potential
targets were determined using GO classification based
on gene annotation and summary information. As shown
in Table 3, a total of 43, 49, and 52 target genes from
EGCG-specific miRNAs were associated with the apoptosis,

KEGG pathway analysis was used to illustrate all available
pathways containing these potential genes targeted
by differentially expressed miRNAs. We identified
the significantly regulated pathways with both P and
0 < 0.001. A total of 66 pathways were statistically

cell cycle regulation, and cell proliferation, respectively.

enriched by target genes of EGCG-specific miRNAs.

Table 2: Expression levels of miRNAs exhibiting >2-fold changes in response to both concentrations of EGCG

MiRNAs Accession number Fold change Up-/down-regulation
20 versus 0 40 versus 0 40 versus 20

hsa-miR-1246 MIMAT0005898 2.86 17.51 6.12 Up
hsa-miR-1973 MIMAT0009448 2.79 7.28 2.60 Up
hsa-miR-210 MIMAT0000267 4.14 7.14 1.73 Up
hsa-miR-1915 MIMAT0007892 5.00 6.95 1.39 Up
hsa-miR-1207-5p MIMAT0005871 5.69 6.93 1.22 Up
hsa-miR-3665 MIMATO0018087 4.53 5.22 1.15 Up
hsa-miR-1202 MIMAT0005865 3.56 4.87 1.37 Up
hsa-miR-34a MIMAT0000255 3.30 421 1.28 Up
hsa-miR-3656 MIMAT0018076 3.38 4.16 1.23 Up
hsa-miR-3162 MIMAT0015036 2.45 3.55 1.45 Up
hsa-miR-2861 MIMAT0013802 2.09 3.35 1.60 Up
hsa-miR-1225-5p MIMAT0005572 2.09 3.19 1.53 Up
hsa-miR-3196 MIMAT0015080 223 2.70 1.21 Up
hsa-miR-4281 MIMAT0018087 4.70 4.30 -1.10 Up
hsa-miR-29b-1-5p MIMAT0004514 4.82 2.61 -1.84 Up
hsa-miR-205-3p MIMAT0009197 —-2.65 —-4.58 -1.73 Down

EGCG: Epigallocatechin-3-gallate; miRNAs: microRNAs.

Table 3: Functional analysis of the predicted targets of miRNAs exhibiting >2-fold changes in response to both
concentrations of EGCG

miRNA name

Apoptosis

Cell cycle

Cell proliferation

hsa-miR-1202

hsa-miR-1207-5p

hsa-miR-1225-5p
hsa-miR-1246
hsa-miR-1915

hsa-miR-1973
hsa-miR-210
hsa-miR-2861

hsa-miR-3162
hsa-miR-3196
hsa-miR-34a

hsa-miR-3656
hsa-miR-3665
hsa-miR-205-3p*

PAK2

ARC, MKL1, IGF1, MCL1, UBE2Z,
TNS4, SH3KBP1, CSRNP1,
BCAP31, RTN3, SARM1, MCL1

SEMAGA

PDEIB, ZC3H12A, E2F2, SHB,
SMAD3

BDNF

ALX4, BMF, SARM1, MKLI,
PPPIR13B, E2F2, SGPLI

AKTIP
PIK3R2

MET, MDM4, SGPP1, HSPA 1B,
PEA15, SYVNI, SRC, NOTCHI,
IL6R, ERC1

RYBP, PPARD
RRM2B, BCLAF1, BCL2L13, TGM2

ARL3, PAFAHIBI, EML4, UHMKI1,
SMAD3

FOXO4, PPP1R9B, GAS7, APBBI,
IGF1, RBM14, CAMK2A, FOXN3

SH3BP4
CREBL2

SET, RAD9A, NF2, GAS7, SMAD3,
E2F2

RPRM

PPPIR13B, FOXN3, PPP1CA

MTUSI, SIPA1, CCNE2, STRN3,
CDK6, MAPK 13, PDGFRA, KITLG,
MDM4

RPRM

PPP1CB, FOX0O4

PPMID, RIF1, RAD21, TFDP2, CDS1,
DST, PTP4A1, PAFAH1BI1, FBXOS,
PPP6C, APC, NCAPG2, USP16,
MPP7, MAP9, SESN3, APBB2, IL8

ETS1, SMAD3

SRC, LRP1, ERF, ELN, ACVRLI,
DRD2, PTPRU, FGF9, NACC1,
GNAI2, IGF1, PPPIR9B, APBBI,
FOX04

SMAD3, SOCS7, NRAS

FURIN, VSX2

NOTCHI, MARCKSLI, KITLG,
PDGFRB, SIPA1, ADIPOR2,
MAP2K1, CSFIR, CBFA2T3,
UHRF2, GABI1, SRC, RASGRP4,
SIPA1, PDXK, CDK6, MDM4, TOB2

OSR2, GNAI2, FGFR1, TNN

TOB1, PPM1D, MNT, MDM4, NOX4,
NUP62, ILS, ADAM10, CIAO1,
PRDX3, GKNI, FXN

*Predicted targets of miRNAs only come from miRDB database. EGCG: Epigallocatechin-3-gallate; miRNAs: microRNAs; —: Not applicable.
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The top thirty of the most significant pathways are listed
in Table 4. These pathways were primarily involved in
tumor development and progression, lipid and glucose
metabolism, inflammation, cytoskeleton and gap junction,
and calcium signaling. Furthermore, we focused on the
cancer-related pathways in KEGG system and observed
that these targets were strongly associated with a wide
variety of cancer pathways. The ten most significant
pathways were mitogen-activated protein kinase (MAPK)
signaling pathway, focal adhesion, cell adhesion molecules
(CAMs), Wnt signaling pathway, ErbB signaling pathway,
Adherens junction, phosphatidylinositol signaling system,
p53 signaling pathway, toll-like receptor signaling pathway,
and extracellular matrix (ECM)-receptor interaction.

Discussion

Numerous miRNAs are known to function as oncogenes
or tumor suppressors, regulating tumor initiation and
progression at all levels.! The knockdown or re-expression
of specific miRNAs could inhibit cell proliferation and
transformation, suppress cell invasion and metastasis, and
induce drug sensitivity.'7 Recently, many studies have
shown that natural agents, including curcumin, resveratrol,
EGCQG, etc., could cause the alterations of specific
miRNAs expression, which may play critical roles in their
chemoprotective and therapeutic effects against tumors.!" It
is reasonable to believe that a specific or a cluster of miRNAs
in NPC cells may serve as the targets for the anticancer
agents. To date, the global impact of EGCG on the expression
of miRNAs in NPC cells has seldomly been reported.

In the present study, we investigated the effects of EGCG
on miRNA expression profiles in CNE2 cells using
microarray analysis. Among the 1205 human miRNAs in
the microarray, 16 miRNAs in the 20 wmol/L EGCG-treated
group and 32 miRNAs in the 40 wmol/L EGCG-treated
group exhibited >2-fold expression changes compared with
the control. Most of these miRNAs responded to EGCG in
a dose-dependent manner. Of note, the microarray results
showed that the number of upregulated miRNAs was
considerably higher than the number of downregulated
miRNAs, indicating that the EGCG-mediated effects on
CNE2 cells were associated more with miRNA upregulation.
This result was contradicted to the EGCG-treated liver
cancer HepG2 cells, in which the number of upregulated
miRNAs was lower than that of downregulated miRNAs.[!:12]
There was no overlap between the differentially expressed
miRNAs in response to EGCG in HepG2 cells and those
in CNE2 cells, suggesting that there may be different
mechanisms of action in NPC, depending on differences in
cellular contexts.

Hsa-miR-1246, the most significantly upregulated miRNA
observed in the present study, was dramatically decreased
in cervical cancer tissues and negatively correlated with
clinical stage and HPV16E6-infected status.!'] However,
Piepoli ef al. showed that the relative expression of
miR-1246 was significantly higher in colorectal cancer

Table 4: KEGG pathway associating with predicted
targets of miRNAs exhibiting >2-fold changes in
response to both concentrations of EGCG

Pathway Count P Q
MAPK signaling pathway 52 2.25E-29  3.93E-27
Focal adhesion 37 1.44E-20  2.47E-19
Regulation of actin cytoskeleton 38 1.55E-20  2.47E-19
Insulin signaling pathway 29 2.62E-18  3.53E-17
Axon guidance 26 5.25E-16  3.83E-15
CAMs 26 1.14E-15  7.67E-15
Wnat signaling pathway 27 3.25E-15 1.84E-14
Colorectal cancer 20 3.61E-14  1.66E-13
ErbB signaling pathway 19 8.38E-13  2.99E-12
Adherens junction 18 1.54E-12  5.38E-12
Prostate cancer 18 1.08E-11 2.97E-11
Gap junction 18 2.89E-11 7.12E-11
Melanoma 16 3.19E-11 7.75E-11
Glioma 15 9.14E-11 1.97E-10
Neuroactive ligand-receptor 28 1.93E-10  3.93E-10
interaction
Epithelial cell signaling in 15 2.82E-10  5.54E-10
Helicobacter pylori infection
Pancreatic cancer 15 5.28E-10  1.02E-09
Endometrial cancer 13 5.60E-10  1.06E-09
Nonsmall cell lung cancer 13 9.31E-10  1.73E-09
Phosphatidylinositol signaling 15 9.59E-10  1.77E-09
system
Leukocyte transendothelial 18 2.56E-09  4.39E-09
migration
Calcium signaling pathway 22 3.16E-09  5.32E-09
Melanogenesis 16 1.19E-08  1.81E-08
Fc epsilon RI signaling pathway 14 1.50E-08  2.26E-08
Type 1I diabetes mellitus 11 1.54E-08  2.31E-08
Glycerophospholipid metabolism 13 2.27E-08  3.33E-08
B-cell receptor signaling pathway 13 6.43E-08  9.15E-08
GnRH signaling pathway 15 1.20E-07 1.65E-07
Adipocytokine signaling pathway 12 1.41E-07 1.89E-07
T-cell receptor signaling pathway 15 1.55E-07  2.02E-07
EGCG: Epigallocatechin-3-gallate; miRNAs: microRNAs;

MAPK: Mitogen-activated protein kinase; CAMs: Cell adhesion molecules;
KEGG: Kyoto Encyclopedia of Genes and Genomes.

compared with matched adjacent normal tissues.'* These
data suggested a contradictory role of miR-1246 in different
cancers with various cellular contexts. Hsa-miR-210 is one
of the hypoxia-regulated miRNAs and functions as a tumor
suppressor in regulating tumor cell growth, angiogenesis,
and apoptosis.['*) In NPC CNE cells, the overexpression of
miR-210 disturbed mitotic progression and reduced tumor
formation through targeting a group of mitosis-related
genes.['” Similar to the results in CNE2 cells, EGCG could
increase the level of miR-210 in human and mouse lung
cancer cells.['” Hsa-miR-205-3p, which was downregulated
to the greatest extent in the present study, was reported to
be significantly upregulated in the tissues and serum of non-
small cell lung carcinoma (NSCLC) patients compared with
the control groups, indicating that miR-205-3p may be a
valuable biomarker for diagnosis and prognosis of NSCLC
patients.['® Overall, the modification of miRNA expression
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profiles may imply the potential roles of miRNAs in the
anticancer effects of EGCG on NPC.

MiRNAs function by engaging with their target miRNAs,
resulting in either the degradation or the inhibition of
transcription. A single miRNA can regulate the expression
of multiple target miRNAs, and conversely, a single target
miRNA may be modulated by several miRNAs. To assess
the global impact of these EGCG-specific miRNAs, we
conducted the bioinformatics analysis to identify putative
target genes of differently expressed miRNAs, analyze their
GO, and categorize them into cancer-related biological
processes including apoptosis, cell cycle regulation, and cell
proliferation. E2F2, a member of E2F transcription factor
family, was identified as the target gene of hsa-miR-1915
and hsa-miR-2861. Interestingly, E2F2 has either positive
or negative effects on tumor development depending
on the experimental contexts. Chen and Wells’s studies
indicated that E2F2 has strong oncogenic capacity in
NIH/3T3 fibroblasts and promotes cell cycle progression
and malignant transformation.[') However, Opavsky et al.
demonstrated that E2F2 inactivation in T-cells accelerated
lymphomagenesis in transgenic mice expressing Myc.?"
Our data will provide useful clues to further explore the
roles of E2F2 in the tumorigenesis of NPC. Hsa-miR-34a,
a direct transcriptional target of p53, is downregulated in
many types of cancers and acts as a tumor suppressor.! It
has been revealed that the hypofractionated radiotherapy
increased the expression of p53/miR-34a and enhanced the
apoptosis in NPC cells.??! In silico and experimental studies
have validated that Notchl is a direct and functional target
of miR-34a.>1 Notchl signaling was aberrantly activated in
NPC and its overexpression promoted NPC cell proliferation,
migration, and invasion.*! It is, therefore, hypothesized
that p53/miRNA-34a/Notch1 signaling may play a critical
role in EGCG-mediated inhibitory effect on CNE2 cells.
Among those miRNAs upregulated by EGCG, some of
their target genes are also known to have oncogenic activity,
for example, Src, FGFRI1, Met, and PDGFRA. These data
suggested that the anti-cancerogenic activity of EGCG may
be derived from the effects on the expression of miRNAs
targeting important regulators of cell survival.

In the view of pathway analysis, the genes targeted by
differentially expressed miRNAs are most significantly
associated with cancer-related signal transduction involved
in regulating cell survival, cell cycle, apoptosis, invasion,
and migration. The pathway most preferentially targeted
by EGCG-specific miRNAs is MAPK signaling pathway.
MAPK pathway is crucial in numerous stimulated cellular
processes, and its dysregulation was involved in the
carcinogenesis and progression of NPC.PV EGCG exhibited
strong inhibition on MAPKSs activities in ras-transformed
fibroblasts and lung cancer cells, without affecting the
kinases in the normal cells.?*?”! Wnt signaling pathway,
specifically enriched with target genes, controls a wide
variety of cellular processes such as determination of cell
fate, proliferation, migration, and polarity.>®! Although

the roles of the Wnt signaling in NPC have not been fully
explored, there is abundant evidence that the aberrant
expression of Wnt pathway components, including
CKIIB, B-catenin, and CREB-binding protein, was
associated with NPC development and progression.!*”’
EGCQG has been shown to suppress Wnt signaling in colon
cancer and breast cancer cells by promoting f-catenin
phosphorylation and degradation.?%*!! Qur data suggested
that MAPK and Wnt signaling pathways might play crucial
roles in the anticancer activity of EGCG against NPC
cells. In addition, pathway analysis revealed that EGCG
was involved in the regulation of the lipid and glucose
metabolism, including insulin signaling pathway, Type 11
diabetes mellitus, glycerophospholipid metabolism, and
adipocytokine signaling pathway. Extensive investigations
have demonstrated that EGCG has positive health effects on
a variety of metabolic disorders such as obesity, diabetes,
insulin resistance, and dyslipidemia.*>31 However, the
molecular mechanisms by which EGCG modulates these
metabolic processes remain largely unknown. Nevertheless,
the view of pathway analysis in the present study provides
trustworthy data to elucidate the global impact of
EGCG-specific miRNAs on NPC cells.

Overall, we demonstrated that EGCG induces considerable
miRNA changes in CNE2 cells. Putative targets and
signaling pathways regulated by differentially expressed
miRNAs were further elucidated. The characterization of
EGCG-specific miRNA changes will provide mechanistic
insight into the cellular responses and antitumor activity
mediated by EGCG. Targeting miRNAs could be a novel
strategy for cancer prevention and treatment. Further studies
on the validation of putative miRNA targets and in vivo
experiments are under consideration.
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