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(=)-Epigallocatechin-3-0-gallate upregulates the
expression levels of miR-6757-3p, a suppressor of
fibrosis-related gene expression, in extracellular vesicles
derived from human umbilical vein endothelial cells

MOTOKI MURATA'?*, YUKI MARUGAME'", MAT MOROZUMI'!, KYOSUKE MURATA,
MOTOFUMI KUMAZOE', YOSHINORI FUJIIMURA! and HIROFUMI TACHIBANA'

!Division of Applied Biological Chemistry, Department of Bioscience and Biotechnology,
Faculty of Agriculture, Kyushu University, Fukuoka 819-0395; 2Advanced Research Support Center (ADRES),
Ehime University, Matsuyama, Ehime 790-8566, Japan

Received August 16, 2022; Accepted January 3, 2023

DOI: 10.3892/br.2023.1601

Abstract. As pulmonary fibrosis (PF), a severe interstitial
pulmonary disease, has such a poor prognosis, the develop-
ment of prevention and treatment methods is imperative.
(-)-Epigallocatechin-3-O-gallate (EGCG), one of the major
catechins in green tea, exerts an antifibrotic effect, although
its mechanism remains unclear. Recently, it has been reported
that microRNAs (miRNAs or miRs) transported by extracel-
lular vesicles (EVs) from vascular endothelial cells (VECs) are
involved in PF. In the present study, the effects of EGCG on the
expression of miRNAs in EVs derived from human umbilical
vein endothelial cells (HUVECSs) were assessed and miRNAs
with antifibrotic activity were identified. miRNA microarray
analysis revealed that EGCG modulated the expression levels
of 31 miRNAs (a total of 27 miRNAs were upregulated, and
4 miRNAs were downregulated.) in EVs from HUVECs.
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Furthermore, TargetScan analysis indicated that miR-6757-3p
in particular, which exhibited the highest degree of change,
may target transforming growth factor-f (TGF-p) receptor 1
(TGFBRI1). To evaluate the effects of miR-6757-3p on
TGFBRI1 expression, human fetal lung fibroblasts (HFL-1)
were transfected with an miR-6757-3p mimic. The results
demonstrated that the miR-6757-3p mimic downregulated
the expression of TGFBR1 as well the expression levels of
fibrosis-related genes including fibronectin and a-smooth
muscle actin in TGF--treated HFL-1 cells. In summary,
EGCG upregulated the expression levels of miR-6757-3p,
which may target TGFBR1 and downregulate fibrosis-related
genes, in EVs derived from VECs.

Introduction

Pulmonary fibrosis (PF) is a serious interstitial lung disease
characterized by an abnormal accumulation of the extracel-
lular matrix and destruction of the architecture of the lungs (1).
PF is classified into the most common idiopathic PF and other
types caused by factors such as genetic mutations or exposure
to toxic chemicals or radiation (2,3). The onset and progression
of PF is mediated by the activation of pulmonary epithelial
cells, the release of cytokines and growth factors, the prolif-
eration and activation of myofibroblasts, and the abnormal
deposition and transformation of the extracellular matrix (3).
Current treatments for PF include antifibrotic agents, corti-
costeroids, and immunosuppressive drugs, but the prognosis
for PF remains poor (4,5). The development of preventive and
therapeutic strategies for PF is therefore an urgent priority.
Plants are rich in polyphenols, which are non-nutritive
secondary metabolites; thus, humans consume polyphenols in
their diet (6). The intake of these polyphenols has been reported
to prevent various diseases such as diabetes and cardiovas-
cular disease (7,8). Green tea (Camellia sinensis, Theaceae) is
commonly consumed worldwide and has several dietary bene-
fits such as antioxidative, anti-inflammatory, antiobesity, and
antifibrotic effects (9-12). (-)-Epigallocatechin-3-O-gallate
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(EGCQG) is the most abundant and active compound in green
tea and has been proven to have anticancer, anti-inflammatory,
vascular-protective, and antifibrotic effects (13-17). Previous
studies have reported that EGCG suppresses the accumula-
tion of pulmonary hydroxyproline and bleomycin-induced
pulmonary fibrosis (18,19), although the mechanism of the
antifibrotic effect of EGCG remains unclear.

microRNAs (miRNAs or miRs) are a class of small,
noncoding RNAs that bind directly to mRNA and regulate
gene expression (18), thereby playing key roles in biological
processes such as cell proliferation, metabolism, inflam-
mation, and fibrosis (19-22). Furthermore, miRNAs have
been shown to be involved in cell-to-cell communication by
transferring from donor cells to recipient cells via extracellular
vesicles (EVs) such as exosomes (23). In PF, miRNA let-7d,
an exosomal miRNA derived from vascular endothelial cells
(VECs), has been reported to regulate fibrosis by modulating
the TGF-f signaling pathway (24). In previous studies, it has
been reported that plant components such as polyphenols and
miRNAs are involved in miRNA-mediated gene regulation in
mice and humans (25-27). For example, polyphenol extracts
from Hibiscus sabdariffa were shown to regulate the expres-
sion of miR-103, miR-107, and miR-122 and suppress fatty liver
disease in hyperlipidemic mice (25). Plant miR-171 modulated
G protein subunit a 12 signaling, including mechanistic target
of rapamycin, in human embryonic kidney, 293 cells (26). In
a clinical study, grape extract containing resveratrol increased
the expression of miR-21, miR-181b, miR-663, and miR-30c
and decreased inflammatory cytokine levels (27).

In the present study, it was hypothesized that EGCG exerts
its antifibrotic effect via miRNAs contained in EVs from
VECs, and EVs derived from human umbilical vein endothelial
cells (HUVECSs) were used to test this hypothesis. In addition,
miRNAs with antifibrotic effects among the EGCG-altered
miRNAs were identified and their influence on the expression
of fibrosis-related genes was evaluated.

Materials and methods

Chemicals and materials. EGCG was purchased from
Sigma-Aldrich; Merck KGaA, and recombinant human
TGF-f1 was obtained from Bio-Techne. Optima™ MAX-XP
Ultracentrifuge, MLS-50 rotor, and Ultra-Clear centrifuge
tubes were purchased from Beckman Coulter, Inc. miRNA
mimic Negative Control, mimic #1 (cat. no. SMC-2003) and
miR-6757-3p mimic (5'-AACACUGGCCUUGCUAUCCC
CA-3"; cat. no. SMM-003-M10022602) were obtained from
Bioneer Corporation. miR-6757-3p (cat.no. 339306; GeneGlobe
ID YP02107562) and U6 primer (cat. no. 339306; GeneGlobe
ID YP00203907) were purchased from Qiagen GmbH.

Cell culture. HUVECs (product no. KE-4109) were purchased
from Kurabo Bio-Medical Department; Kurabo Industries,
Ltd. and maintained with endothelial growth medium 2
(EGM-2; Lonza Group, Ltd.) containing 10% fetal bovine
serum (FBS; Sigma-Aldrich; Merck KGaA). Human fetal lung
fibroblasts (HFL-1; JCRB no. IFO50074) were obtained from
the Japanese Collection of Research Bioresources Cell Bank
and cultured in Dulbecco's modified Eagle's medium (DMEM,;
FUJIFILM Wako Pure Chemical Corporation) supplemented

with 10% FBS. These cells were incubated at 37°C with
5% CO,in a humidified chamber.

Isolation of EVs (ultracentrifugation). HUVECs were prein-
cubated in 10% FBS/EGM-2 for 24 h and then incubated
in 1% bovine serum albumin (BSA)/Medium 199 (M199)
obtained respectively, from Roche Diagnostics and Gibco;
Thermo Fisher Scientific, Inc. After 2 h, HUVECs were
treated with 5 uM EGCG. The dose of EGCG was deter-
mined according to previous studies (28,29). Following a
24-h incubation with M199, the supernatant was collected.
Debris and dead cells in the collected supernatant of the
culture were removed by centrifugation at 2,000 x g for
10 min at 4°C, and then filtrated through a 0.2-um filter
(Sartorius Stedim Biotech GmbH). Next, the supernatant of
the culture was ultracentrifuged at 210,000 x g for 38 min
at 4°C. After the supernatant was aspirated, the EV pellets
were washed with PBS and ultracentrifuged (210,000 x g for
38 min at 4°C). Following a second aspiration, the pellets
were resuspended with PBS.

Western blotting. EVs were lysed in lysis buffer containing
50 mM Tris-HCI (pH 7.5), 50 mM sodium fluoride, 0.15 M
NaCl, 1% Triton X-100, 1 mM EDTA, 30 mM sodium
pyrophosphate, 1 mM phenyl-methanesulfonyl fluoride, and
2 mg/ml aprotinin. Protein concentrations were determined
by bicinchoninic acid (BCA) assay. Laemmli sample buffer
containing 0.1 M Tris-HCI buffer (pH 6.8), 1% SDS, 0.05%
mercaptoethanol, 10% glycerol, and 0.001% bromophenol blue
was added and boiled (95°C, 5 min). Proteins (5 pg/lane) were
separated by reducing 8% (weight/volume) polyacrylamide
gel electrophoresis and electroblotted on nitrocellulose blot-
ting membranes (Cytiva). The membranes were blocked for
1 h at room temperature in 0.1% Tween-20/Tris-buffered
saline containing 1% bovine serum albumin (all from Nacalai
Tesque, Inc.) and incubated overnight at 4°C in the presence
of anti-CD9 antibodies (1:100,000 dilution; cat. no. sc-9148;
Santa Cruz Biotechnology, Inc.). After the membranes were
washed and then incubated (25°C, 1 h) with the appropriate
HRP-conjugated goat anti-rabbit secondary antibody (1:10,000
dilution; cat. no. 12-348; EMD Millipore), the bands were visu-
alized using TMA-6 chemiluminescence reagent (Lumigen,
Inc.; Beckman Coulter, Inc.). The band images were obtained
using FUSION Solo S (Vilber-Lourmat).

Microarray analysis. Microarray analysis on a 3D-Gene®
Human miRNA Oligo chip ver. 21 (Toray Industries Inc.) was
outsourced to Toray Industries, Inc. Briefly, RNA samples were
extracted from EVs using miRNeasy mini kit (Qiagen GmbH).
The RNA concentration was measured using NanoDropl1000
(Thermo Fisher Scientific, Inc.) and RNA fluorescence
labeling was performed using a 3D-Gene® miRNA labeling
kit (cat. no. TRT-XE211; Toray Industries Inc.). 3D-Gene®
Scanner (Toray Industries Inc.) was used for scanning. Data
analysis was performed as follows: The blank value (average
of the C1 blank) was subtracted from the sample measure-
ments and set to O if the value was <0. The fold change was
calculated to be equal to the average of the EGCGs divided by
the average of the control. miRNAs with two or more samples
with a value of 0 were excluded from the analysis. Binding
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Table I. Primer sequences.

Gene Forward Reverse

ACTB 5'-TGGCACCCAGCACAATGAA-3' 5'-CTAAGTCATAGTCCGCCTAGAAGCA-3'
a-SMA 5'-CCGACCGAATGCAGAAGGA-3' 5'-ACAGAGTATTTGCGCTCCGGA-3'
FIBRONECTIN 5'-GGAGAATTCAAGTGTGACCCTCA-3' 5'-TGCCACTGTTCTCCTACGTGG-3'
TGFBRI 5'-GACAACGTCAGGTTCTGGCTCA-3' 5'-CCGCCACTTTCCTCTCCAAACT-3'

a-SMA, o-smooth muscle actin; TGFBRI , transforming growth factor-f3 receptor 1.
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Figure 1. Effects of EGCG on the expression of miRNAs in EVs derived from HUVECs. (A) EVs were isolated from supernatants of EGCG-treated or
untreated HUVECs by ultracentrifugation. (B) CD9 expression in EVs was measured by western blotting (n=1). Expression of miRNAs in EVs from HUVECs
was assessed using miRNA microarray analysis (n=3). The results are shown in the (C) volcano plot and (D) heat map (fold change <0.67 or >1.5; P<0.05).
EGCG, (-)-epigallocatechin-3-O-gallate; miRNA, microRNA; EVs, extracellular vesicles; HUVECs, human umbilical endothelial cells.
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Figure 2. Effect of the miR-6757-3p mimic on the expression of TGFBRI.
(A) TargetScan analysis was performed, and the binding sites of miR-6757-3p
and TGFBRI1 are shown. (B) HFL-1 cells were transfected with 20 nM of
the miR-6757-3p mimic. The expression levels of miR-6757-3p and TGFBR1
were measured using reverse transcription-quantitative PCR. Data are
presented as the mean + SEM (n=4). "P<0.05 and “"P<0.001, determined
using Student's t-test. miR-6757-3p, microRNA-6757-3p; TGFBRI, trans-
forming growth factor-f3 receptor 1; Cont., control.
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Figure 3. Suppressive effects of miR-6757-3p on fibronectin expression levels
in TGF-f-treated HFL-1 cells. HFL-1 cells were transfected with 20 nM of
the miR-6757-3p mimic and then treated with TGF-f to a final concentration
of 5 ng/ml. The expression levels of fibronectin were assessed using reverse
transcription-quantitative PCR. Data are presented as the mean + SEM
(n=4). "P<0.01 and ""P<0.001 vs. TGF-B + cont. mimic, determined using
Dunnett's multiple comparison test. miR-6757-3p, microRNA-6757-3p;
TGF-f, transforming growth factor-3; Cont., control.

sites of microRNA were predicted using TargetScan Release
8.0 (https://www.targetscan.org/vert_72/).

Transfection of miRNA mimics into HFL-1 cells. HFL-1 cells
were cultured in 10% FBS/DMEM for 24 h. Each miRNA
mimic was introduced into HFL-1 cells using Lipofectamine™
RNAiIMAX (Invitrogen; Thermo Fisher Scientific, Inc.) as
follows. The solution containing the mimics, RNAIMAX, and
DMEM was mixed mildly by pipetting. After a subsequent
incubation for 10 min at room temperature, the medium
surrounding the HFL-1 cells was replaced with the mimic

MURATA et al: EGCG INCREASES miR-6757-3p EXPRESSION, WHICH SUPPRESSES TGFBR1, IN EVs FROM HUVECs

1.25 - #-SMA

1.00 +

*%

0.75 4

(/ACTB)

0.50 FHE

a—SMA expression

0.25 4

0.00
Mimic

TGF-B - i

Cont.

Cont. 6757-3p

Figure 4. Suppressive effects of miR-6757-3p on a-SMA expression levels
in TGF-B-treated HFL-1 cells. HFL-1 cells were transfected with 20 nM of
the miR-6757-3p mimic and then treated with TGF-f to a final concentra-
tion of 5 ng/ml. The expression levels of a-SMA were assessed using reverse
transcription-quantitative PCR. Data are presented as the mean + SEM (n=4).
“P<0.01 and ""P<0.001 vs. TGF-B + cont. mimic, determined using Dunnett's
multiple comparison test. miR-6757-3p, microRNA-6757-3p; a-SMA,
a-smooth muscle actin; TGF-f, transforming growth factor-§; Cont., control.

solution (37°C, 5 h). The final concentration of the control
or miR-6757-3p mimics was 20 nM. The concentration was
determined according to a previous study (30). Subsequently,
5 h after transfection, HFL-1 cells were treated with 10%
FBS/DMEM with or without TGF-f (the concentration of
TGF-f was 5 ng/ml) for 48 h. Finally, HFL-1 cells were lysed
using the TRI reagent® (Sigma-Aldrich; Merck KGaA).

Reverse transcription-quantitative polymerase chain reac-
tion (RT-gPCR). RNA was extracted from HLF-1 cells using
the TRI Reagent® (Molecular Research Center, Inc.). cDNA
synthesis was performed using a PrimeScript RT Reagent
Kit (Takara Bio, Inc.) or miRCURY LNA RT kit (Qiagen
GmbH). cDNA of mRNA was mixed with SsoAdvanced
Universal SYBR Green Supermix (Bio-Rad Laboratories,
Inc.) and primers (Table I). cDNA of miRNA was mixed
with miRCURY LNA SYBR Green Master Mix (Qiagen
GmbH) and miR-6757-3p or U6 primers. Gene expression
was assessed using CFX96™ or CFX384™ Real-Time PCR
System and CFX Maestro version 3.1.1517.0823 software
(Bio-Rad Laboratories, Inc.). The thermocycling protocol for
mRNA consisted of an initial cycle at 95°C for 3 min, followed
by 50 cycles at 95°C for 2 sec and 60°C for 10 sec, and finally
from 65°C to 95°C. The thermocycling protocol for miRNA
consisted of an initial cycle at 95°C for 10 min, followed by
50 cycles at 95°C for 10 sec and 60°C for 1 min, and finally
60°C for 30 sec after increasing from 65°C to 95°C. mRNA
expression was normalized to ACTB. miRNA expression was
normalized to U6. Results are shown as relative values with
the mean of the control or TGF-f§ + cont. mimic group set to 1
(except for miRNA data in Fig. 2B).

Statistical analysis. Microarray data (n=3) were analyzed using
Student's t-tests and Microsoft Excel. The results in Figs. 2-4
(n=4) are presented as the mean + standard error of the mean
(SEM). The data were analyzed by a Student's unpaired t-test
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Table II. Upregulated and downregulated miRNAs in extracellular vesicles of human umbilical vein endothelial cells after

treatment with EGCG.
Upregulation Downregulation
miRNA® Fold change® P-value® miRNA® Fold change® P-value®
miR-6757-3p 25.85 0.033 miR-449b-5p 0.17 0.043
miR-1298-5p 9.11 0.002 miR-4710 0.54 0.023
miR-3666 9.08 0.033 miR-6801-3p 0.61 0.009
miR-4501 8.20 0.015 miR-6827-5p 0.63 0.024
miR-6866-3p 7.20 0.037
miR-562 6.52 0.032
miR-8055 5.86 0.023
miR-4690-3p 4.11 0.028
miR-657 398 0.035
miR-610 3.82 0.030
miR-4737 3.79 0.043
miR-509-3-5p 2.82 0.013
miR-628-3p 2.73 0.033
miR-550b-2-5p 2.58 0.033
miR-494-5p 2.39 0.013
miR-4470 2.32 0.050
miR-3612 2.19 0.013
miR-1233-3p 2.15 0.043
miR-4290 2.14 0.023
miR-5584-3p 2.12 0.042
miR-6728-3p 202 0.020
miR-4529-5p 202 0.001
miR-6885-3p 1.96 0.003
miR-3675-3p 1.67 0.041
miR-6809-3p 1.65 0.025
miR-7162-3p 1.59 0.030
miR-4700-3p 1.50 0.047

*miRNAs altered by EGCG (fold change <0.67 or >1.5; P<0.05). °Fold change=(average of EGCG)/(average of control). “Student's t-test.

miRNA or miR, microRNA; EGCG, (-)-epigallocatechin-3-O-gallate.

(Fig. 2) or one-way ANOVA followed by Dunnett's multiple
comparison test (Figs. 3 and 4, vs. TGF-f + cont. mimic) using
GraphPad Prism 5.01 (GraphPad Software, Inc.). A value of
P<0.05 was a considered to indicate a statistically significant
difference.

Results

Effects of EGCG on the expression of miRNAs in EVs derived
from HUVECs. Although EGCG exhibits antifibrotic activity,
its mechanism is still unknown. Recently, miRNAs in EVs
derived from VECs were reported to regulate fibrosis (24). In
the present study, miRNA microarray analysis was performed
to examine the regulatory effects of EGCG on the expression
of miRNAs in EVs from HUVECs (Fig. 1A). Western blot-
ting revealed the expression of CD9, an EV marker, which
confirmed the successful isolation of EVs by ultracentrifu-
gation (Fig. 1B). Microarray analysis revealed that EGCG

upregulated 27 miRNAs and downregulated 4 miRNAs in
EVs from HUVEC:s (Fig. 1C and D; Tables II and SI).

Effect of miR-6757-3p on the expression of transforming
growth factor-f3 receptor 1 (TGFBRI), a candidate target
gene. miRNAs with antifibrotic effects were investigated.
Among the miRNAs whose expression increased as a result
of EGCG treatment, miR-6757-3p was focused on because it
showed the highest fold change. TargetScan analysis indicated
that miR-6757-3p can target TGFBR1 (position 120-126 or
4084-4090 of 3'UTR) (Fig. 2A). In addition, TargetScan
analysis of the 26 miRNAs (excluding miR-6757-3p) that were
increased in expression by EGCG treatment revealed that
nine miRNAs (miR-3666, miR-4501, miR-657, miR-509-3-5p,
miR-3612, miR-6728-3p, miR-4529-5p, miR-6885-3p,
miR-6809-3p) could target TGFBRI1 (data not shown). The
TGFBRI signaling pathway controls collagen deposition and
fibrosis (31). To investigate whether miR-6757-3p suppresses



6 MURATA et al: EGCG INCREASES miR-6757-3p EXPRESSION, WHICH SUPPRESSES TGFBR1, IN EVs FROM HUVECs

TGFBRI1 expression, miR-6757-3p mimics were transfected
into HFL-1 cells. As a result, the transfection of miR-6757-3p
mimics upregulated the expression of miR-6757-3p and
downregulated the expression level of TGFBR1 (Fig. 2B).
These findings indicated that miR-6757-3p is able to suppress
TGFBRI.

Effects of miR-6757-3p on the expression of fibrosis-related
genes in TGF-p-treated HFL-1 cells. To evaluate the impact
of miR-6757-3p on fibrosis-related gene expression, including
fibronectin and a-smooth muscle actin (a-SMA), HFL-1 cells
were transfected with miR-6757-3p mimics and treated with
TGF-f (for a final concentration of 5 ng/ml) for 48 h. The
results revealed that TGF-f treatment increased fibronectin
and a-SMA expression in the HFL-1 cells. Furthermore,
there was a significant difference between the TGF-§ + cont.
mimic groups and the TGF-f + miR-6757-3p mimic groups
(Figs. 3 and 4). These results indicated that miR-6757-3p
downregulated the expression of fibrosis-related genes by
suppressing the expression of TGFBRI.

Discussion

In the present study, it was demonstrated that EGCG altered
the expression of 31 miRNAs (a total of 27 miRNAs were
upregulated, and 4 miRNAs were downregulated.) in EVs
derived from HUVECs. These miRNAs may be involved in
the physiological effects of EGCG. The results revealed that
miR-6757-3p, which had the highest fold change ratio after
EGCQG treatment, decreased fibrosis-related gene expression
in genes such as fibronectin and a-SMA in pulmonary fibro-
blasts. These findings indicated that miR-6757-3p may play a
major role in activating the anti-PF effects of EGCG.

The present study indicated that miR-6757-3p may target
TGFBRI1 and downregulate the expression of fibrosis-related
genes. TGFBRI1 has been reported to regulate fibrosis through
the TGF-B/Smad signaling pathway (32,33). In mice consti-
tutively expressing active TGFBRI1 in fibroblasts, promotion
of Smad phosphorylation, myofibroblast differentiation, and
fibrosis have been observed (34). Furthermore, a previous
study has revealed that the deletion of TGFBRI1 in fibroblasts
suppresses fibrosis (35). TGFBRI1 has attracted attention
as a therapeutic target for fibrosis, and the TGFBR1 kinase
inhibitor galunisertib (LY2157299) has reportedly exhibited
liver regeneration-promoting and antifibrotic effects (36).
The TGFBRI1 signaling pathway has also been reported to be
involved in myocardial and renal fibrosis as well as PF (31,37).
Thus, miR-6757-3p could be a new preventive and therapeutic
agent for the treatment of fibrosis in various organs.

In addition, miR-3666, whose expression increased via
EGCG treatment in the present study, was reported to suppress
hepatic steatosis by targeting PPARy (38). A previous study
reported that EGCG suppresses nonalcoholic fatty liver
disease (39). Therefore, miR-3666 in HUVEC-derived EVs
may be associated with the antihepatic steatosis effect of
EGCG.

miRNAs in EVs play key roles in cell-to-cell communi-
cation. It has been demonstrated that EGCG may modulate
intercellular communication via miRNAs in EVs derived
from VECs and regulate various diseases, including PF. In

addition, miRNAs contained in EVs have been reported to be
correlated with the development of diseases and expected to
be used as biomarkers (40). Considering the results observed
using miR-6757-3p, it is hypothesized that it is feasible to use
miR-6757-3p as a marker of the progression and prognosis of
PF. Moreover, the 31 miRNAs whose expression was altered
in the present study could be indicators of EGCG intake.
Research into the effect of certain foods on the expression of
miRNAs in EVs is not extensive to date, but given the results
of the present study, future research is warranted.

The various biological properties of EGCG, including
its anti-inflammatory and anticancer effects, are mediated
through its 67-kDa laminin receptor (67LR) (41,42). EGCG
has also been reported to regulate miRNA expression in mela-
noma cells via 67LR (43). Therefore, it is possible that 67LR is
involved in the regulation of the 31 miRNAs whose expression
was altered by EGCG treatment in the present study. However,
further research is needed to investigate the potential associa-
tion between 67LR and these 31 miRNAs.

In conclusion, EGCG altered the expression of various
miRNAs including miR-6757-3p, which may target TGFBR1
and decrease fibrosis-related gene expression, in EVs derived
from VECs. The results of the present study mark an impor-
tant step toward a deeper understanding of the relationship
between EGCG and functional miRNAs.
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