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MicroRNA-142-3p inhibits high-glucose-induced
endothelial-to-mesenchymal transition through
targeting TGF-f1/Smad pathway in primary
human aortic endothelial cells
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Abstract: Myocardial fibrosis is an important pathological feature of diabetic cardiomyopathy (DCM) and endothelial-
to-mesenchymal transition (EndMT) is an essential process for myocardial fibrosis. Recent studies have demon-
strated an association between miRs and DCM. Therefore, the aim of this study is to investigate the role and the
mechanism of miRNAs in the process of EndMT. We simulated the conditions occurring in EndMT by application
of high glucose in primary human aortic endothelial cells (HAECs). Firstly, we compared the expression profiles of
miRNAs in HAECs with or without HG treatment using microarray. Then, after addition of miR-142-3p mimics, the
expression levels of EndMT markers were assessed by qRT-PCR and Western Blot. Moreover, bioinformatics analysis
and luciferase assay were used to confirm the direct regulation of miR-142-3p to TGF-B1. Furthermore, the role of
TGF-B1 in the inhibitory effect of miR-142-3p on EndMT was evaluated. In addition, the expressions of TGF-B1/Smad
signaling signatures were measured by Western Blot. MiR-142-3p screened by miRNA microarray was significantly
down-regulated in HAECs under HG stimulation in a dose and time dependent manner. Subsequently, we found that
overexpression of miR-142-3p could inhibit HG-induced EndMT, as evidenced by decreased a-SMA and vimentin ex-
pression, and increased CD31 and VE-cadherin expression. Of note, transforming growth factor beta 1 (TGF-31), one
of the molecular mediators implicated in the progression of EndMT, was confirmed to be downstream target gene
of miR-142-3p in HAECs. Moreover, TGF-B1 overexpression remarkably abolished the inhibitory effects of miR-142-
3p overexpression on HG induced EndMT. Finally, miR-142-3p also mediated its anti-EndMT action by inactivation
of TGF-B1/Smad pathway, as demonstrated by downregulation of TGF-B1, phospho-Smad2 and phospho-Smad2.
Our findings demonstrated that miR-142-3p could attenuate HG-induced EndMT in HAECs, the mechanism of which
may be at least partly through blocking TGF-f1/Smad signaling pathway. This might provide a potential therapeutic
target for DCM in future.
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Introduction shown to contribute significantly to myocardial
fibrosis and remodeling [4-6]. The prevention of
EndMT could therefore serve a promising new
therapeutic strategy for DCM. However, the
mechanisms of regulating EndMT are not cur-
rently fully understood and remain to be

elucidated.

Diabetic cardiomyopathy (DCM) is a serious
cardiac dysfunction occurring in the absence of
coronary artery disease and hypertension,
which is characterized by dilatation and hyper-
trophy of the left ventricle, fetal gene reactiva-
tion, and lipid accumulations in cardiac cells

[1]. There is growing evidence indicated that
myocardial fibrosis is an important pathological
process of DCM [2, 3]. Of note, endothelial-to-
mesenchymal transition (EndMT) has been

MicroRNAs (miRNAs) is a group of short non-
coding RNAs, which inhibit or destabilize trans-
lation of the transcripts by binding to the
3’-untranslated region (3-UTR) of target gene
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mRNA [7, 8]. They have critical roles in a wide
range of biological processes, such as cellular
proliferation, apoptosis, cell cycle control and
metabolism [9]. And, kinds of miRNAs have
been confirmed to participate in the pathogen-
esis of DCM. For example, Li et al. showed that
miR-30d regulated cardiomyocyte pyroptosis
by directly targeting foxo3a in DCM [10]. Feng
et al. showed that miR-200b overexpression
also prevented diabetes-induced cardiac func-
tional and structural changes [11]. Recently,
aberrant expression of miRNAs was found to be
involved in EndMT-related diseases [12]. For
example, miR-21 was found to prevent TGF-3-
induced EndMT via the Akt pathway in cardiac
fibrosis [13]. However, to date there have only
been preliminary studies on the role of miRNAs
in regulating EndMT in DCM.

In the present study, we explored the expres-
sion and function of miRNAs in HG-induced
EndMT cell model. Moreover, the interactions
among miR-142-3p and TGF-B1/Smad signal-
ing were also studied in order to reveal the
underlying mechanisms of miR-142-3p in the
participation of HG-induced EndMT process.
Our findings may provide a novel target for the
treatment of DCM.

Materials and methods
Cell culture and treatment

HAECs were purchased from the American Type
Culture Collection (ATCC, Manassas, VA, USA).
HAECs were cultured in Endothelial Cell Growth
Medium BulletKit-2 (EGM-2, Lonza, USA) con-
taining 10% fetal bovine serum (FBS; Life Te-
chnologies, Inc.) and 1% penicillin/streptomy-
cin mix (Gibco; Life Technologies, Lofer, AU) at
37°C. Cells grown overnight in medium contain-
ing 2% FBS were used for experiments. HAECs
were exposed to normal glucose (5 mM) and
high glucose [14] (10, 20, 30 and 40 mM) for O,
1, 2, 3, 4, and 5 days, respectively. Some of the
cells that were exposed to HG (30 mM) were
incubated for 48 h for further expriments.

Microarray analysis

Total RNA was extracted from HAECs with or
without 48 h HG treatment using a miRNAeasy
mini kit (Qiagen). Purity and quantity of total
RNA were assessed by NanoDrop ND-1000
Spectrophotometry (Thermo Scientific, USA)
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and Agilent’s 2100 Bioanalyzer. Total RNA (200
ng) was labeled using the miRCURYHy3/Hy5-
Power labeling kit according to the manufac-
turer’s guideline, and the Hy3™-labeled sam-
ples were hybridized on the miRCURYTM LNA
Array (v.16.0) (Exigon) according to the manu-
facturer’s instruction. Data was analyzed using
Genespring software (Agilent Technologies,
USA).

Observations with adjusted P-values > 0.05
were removed, and thus excluded from further
analysis. The heat map of the 53 microRNAs
most obvious differences was created using a
method of hierarchical clustering by GeneSpring
GX, version 7.3 (Agilent Technologies, California,
United Stages).

Quantitative RT-PCR analyses

MIiRNA was prepared using a miRNAeasy
mini kit (Qiagen) and total RNA was prepared
using Trizol Reagent (Life Technologies) accord-
ing to the manufacturer’s protocol. For miRNA
reverse transcription, cDNA was synthesized
using a miRNA reverse transcription kit (Qiagen,
Valencia, CA, USA). For mRNA reverse transcrip-
tion, cDNA was synthesized using the Takara
PrimeScript™ First Strand cDNA Synthesis kit
(Takara Bio, Inc., Dalian, China). Real-time PCR
for miRNA and mRNA were performed on an
ABI Applied Biosystems 7500 Real-Time PCR
System (Applied Biosystems; Thermo Fisher
Scientific, Inc.) with SYBR Green Real-time PCR
Master Mix (Toyobo, Japan). Relative quantifica-
tion was determined by normalization to U6 or
GAPDH. Real-time PCR primers used for GAPDH
are (forward: 5-AGGTCGGTG TGAACGGATTTG-
3’ reverse:5-TGTAGACCATGTAGTTGAGGTCA-3’);
o-SMA (forward: 5-ATAACATCAAGCCCAAATCT-
GC-3’, reverse: 5-TTCCTTTTTTCTTTCCCAACA-
3’); Vimentin (forward: 5-ACCGCAACAACGCCAT-
CTATG-3’, reverse: 5-GCACTGCTTCCCGAATGTC-
3’); CD31 (forward: 5'-ACCGGGTGCTGTTCTATAA-
GG-3’, reverse: 5-CACCTTGGGCTTGGATACGC-
3’); VE-cadherin (forward: 5-CGAGGACAGCAAC-
TTCACCC-3', reverse: 5-CTCCCGATTAAACTGCC-
CAT-3’); miR-142-3p (forward: 5-CGCCGTGTAG-
TGTTTCCTAC-3’, reverse: 5'-GTTTAATTTATCTTT-
TCCACCCA-3"); U6 (forward: 5’-CTCGCTTCGGC-
AGCACA-3’, reverse: 5-AACGCTTCACGAATTTG-
CGT-3’). The gRT-PCR assays were performed
in triplicate and the change in expression level
was calculated using the 222t method [15].
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Figure 1. miR-142-3p was involved in HG induced EndMT in HAECs. A. Morphological changes in HAECs after HG
treatment. B. The protein expression of mesenchymal markers (a-SMA, FSP-1, vimentin, FN) and endothelial mark-
ers (CD31 and VE-cadherin) were determined by Western Blot. Data represent the mean + SD of three independent
experiments. **P < 0.01 vs. NC group. NC: 5 mmol/I glucose, HG: 30 mmol/I glucose. C. Heatmap of normalized
expression levels of mMiRNAs in HAECs treated with/without HG. Green indicates low expression levels; red indicates
high expression levels. D. gqRT-PCR was performed to determine the expression levels of miR-142-3p in HAECs
pre-treated for 5 days with 0, 10, 20, 30, or 40 mM HG. Data represent the mean + SD of three independent ex-
periments. *P < 0.05, **P < 0.01. E. gRT-PCR was performed to determine the expression levels of miR-142-3p in
HAVECs pre-treated with 30 mM HG for 1, 2, 3, 4 or 5 days. Data represent the mean + SD of three independent
experiments. *P < 0.05, **P < 0.01.

Cell transfection HG (30 mM) for 24 h in replaced EGM-2 medi-
um and were supplemented with 10% FBS.
The miR-142-3p mimics, mimics negative con- Culture supernatants were collected and then
trol (mimics NC), miR-142-3p inhibitor, and indicated for Western Blot and qRT-PCR.
inhibitor NC were bought from GenePharm
(Shanghai, China). In addition, the coding do- Luciferase reporter assay
main sequence of TGF-B1 mRNA was amplified
by PCR, and inserted into pcDNA 3.0 vector 3-UTR of TGF-B1 and the mutated sequence
to enhance its expression (Invitrogen, Grand were inserted into the pGL3 control vector
Island, NY, USA), named as pcDNA-TGF-B1. (Promega Corporation, Madison, WI, USA) to
Transfection was performed using Lipofecta- construct wt TGF-f1-3’-UTR vector and mutant
mine 2000 (Invitrogen; Thermo Fisher Scientific, TGF-B1-3’-UTR vector, respectively. For lucifer-
Inc.) following manufacturer’s instructions. The ase reporter assay, HEK293 cells were trans-
transfected HAECs were then stimulated with fected with the corresponding vectors; 48

1210 Int J Clin Exp Pathol 2018;11(3):1208-1217



miR-142-3p attenuate HG-induced EndMT in HAECs

A B c D

Vimentin VE-Cadherin

a-SMA/GAPDH mRNA
Vimentin/GAPDH mRNA
levle
CD31/GAPDH mRNA

VE-Cadherin/GAPDH mRNA

E Q-SMA — - — E3 NC E3 HG + miR-142-3p mimics
2 67 €3 HG + mimics NC
Vimentin e . am— = Kk
z F ey
CD31 i o — 2
8
°
VE-Cadherin s o omm— E
B-actin (M- -— O
@
2
Ne 9‘3‘0 & ko
© & &
S R v & N &
xé\ b‘.\?‘ 6@ ?’(\i‘ 00“3 ‘@{\
© A & &
Al & & &
& &
&

Figure 2. Overexpression of miR-142-3p inhibited HG-induced EndMT in HAECs. HAECs were transfected with miR-
142-3p mimics and mimics NC for 24 h, and then incubated with HG for 5 days, after which the cells were harvested
for subsequent experiment. A-D. The mRNA expression levels of a-SMA, vimentin, CD31 and VE-cadherin were
measured by qRT-PCR. E. The protein expression levels of a-SMA, vimentin, CD31 and VE-cadherin were measured
by Western Blot. Data represent the mean + SD of three independent experiments. *P < 0.05, **P < 0.01 vs. NC
group. ##P < 0.01 vs. HG group.

hours after transfection, the dual-luciferase chnology, 1:2,000 dilution), phospho-Smad2
reporter assay system (Promega, Shanghai, the (Cell Signaling Technology, 1:1,000 dilution),
People’s Republic of China) were used to mea- Smad2 (Cell Signaling Technology, 1:1,000
sure the luciferase activity. All experiments dilution), phospho-Smad3 (Cell Signaling Tech-
were performed in triplicate. nology, 1:1,000 dilution), Smad3 (Cell Signal-
ing Technology, 1:1,000 dilution) and B-actin
Western blot (Santa Cruz Biotechnology, 1:2000 dilution)
were probed with proteins on the membrane at
Total protein was extracted using radio immu- 4°C overnight. After incubating with secondary
noprecipitation assay (RIPA) lysis buffer (Beyo- antibodies (1:20000, Cell Signaling Technology,
time Biotechnology, Shanghai, China). Concen- Danvers, MA), Bands were detected by enhanc-
trations of total cellular protein were deter- ed chemiluminescence (ECL) kit (GE Healthcare,
mined using a BCA assay kit (Pierce, Rockford, Freiburg, DE). The intensity of the bands of
IL, USA). Total protein samples (40 pg) were interest was analyzed by Imagel software
analyzed by 8% SDS-PAGE gel and transferred (Rawak Software, Inc. Munich, Germany).

to polyvinylidene difluoride (PVDF) membranes

Statistical analyses
(GE Healthcare, Freiburg, DE) by electroblot- ¥

ting. Primary antibodies against TGF-B1 (Santa Statistical analyses were performed with SPSS
Cruz Biotechnology, 1:1000 dilution), fibronec- 13.0 software (SPSS, Chicago, IL, USA). Data
tin (Abcam, 1:1,000 dilution), fibroblast-specific are expressed as the mean * standard devia-
protein-1 (FSP-1) (Abcam, 1:1,000 dilution), tion of 3 independent experiments. One-way
VE-cadherin (Cell Signaling Technology, 1:1,000 analysis of variance (ANOVA) or two-tailed Stu-
dilution), CD31 (Abcam, 1:1,000 dilution), «- dent’s t-test was used for comparisons between
smooth muscle actin (Thermo Fisher Scientific, groups. P < 0.05 was considered to indicate a
1:1,000 dilution), vimentin (Santa Cruz Biote- statistically significant difference.
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Figure 3. TGF-B1 was a direct target of miR-142-3p. A. The putative binding
site of miR-142-3p and TGF-B1 is shown. B. Luciferase assay of HEK293
cells co-transfected with firefly luciferase constructs containing the TGF-B1
wild-type or mutated 3’-UTRs and miR-142-3p mimics, mimics NC, miR-142-
3p inhibitor or inhibitor NC, as indicated (n = 3). Data represent the mean
+ SD of three independent experiments. **P < 0.01 vs. mimics NC, ##P <
0.01 vs. inhibitor NC. C. The expression of TGF-B1 mRNA after transfection
with miR-142-3p mimic or miR-142-3p inhibitor were measured by Western
Blot. D. The expression of TGF-B1 protein after transfection with miR-142-3p
mimic or miR-142-3p inhibitor were measured by Western Blot. E. The bands
were semi-quantitatively analyzed by using Image J software, normalized to
B-actin density. Data represent the mean + SD of three independent experi-

markers [4]. Western Blot an-
alysis showed that HG induc-
ed EndMT in HAECs, as evide-
nced by the increased expres-
sion of mesenchymal markers
(x-SMA, FSP-1, vimentin, and
FN protein) and decreased ex-
pression of endothelial marke-
rs (CD31 and VE-cadherin pro-
tein) (Figure 1B).

To explore the role of miRNAs
in the process of EndMT, we
analyzed the expression pro-
files of miRNAs in HAECs with
or without HG treatment using
microarray. As shown in Figure
1C, we found that the expres-
sion levels of 53 miRNAs
potentially involved in EndMT
were dysregulated in the HG
group, including 34 down-reg-
ulated miRNAs and 19 up-reg-
ulated miRNAs. MiR-142-3p
was identified as being one of
the most down-regulated miR-
NAs among these aberrantly
expressed miRNAs. It has pre-
viously been reported that
miR-142-3p was downregulat-
ed in the animal model for
DCM [19], which is consistent
with our results. For these rea-
sons, miR-142-3p was chosen
as the candidate for further

ments. **P < 0.01 vs. mimics NC, ##P < 0.01 vs. inhibitor NC.

Results

miR-142-3p was involved in HG induced
EndMT in HAECs

As already known, HAECs is a commonly used
cell model that simulated the conditions occur-
ring in EndMT during myocardial fibrosis [16-
18]. In the present study, we first established
the cell model in accordance with previous de-
scriptions [16]. As shown in Figure 1A, HAECs
gained a fibroblast-like phenotype after treat-
ment with HG for 5 days. We also observed that
HAECs became polygonal or short type and the
cells had cobble-like arrangement under the
optical inverted microscope. It is well known
that EndMT is characterized by loss of endothe-
lial markers and acquisition of mesenchymal

1212

study.

To clarify the expression of miR-142-3p in HG-
induced EndMT in HAECs, HAECs were stimu-
lated with HG at different concentrations (5-40
mM) for different times (1-5 days). The results
of gRT-PCR revealed that the expression of
miR-142-3p was decreased in a dose- and
time-dependent manner (Figure 1D, 1E). All
data indicate that miR-142-3p may involve in
HG-induced EndMT process.

Overexpression of miR-142-3p inhibited HG-
induced EndMT in HAECs

To explore the effect of miR-142-3p on HG-
induced EndMT, HAECs were transfected with
mMiR-142-3p mimics and mimics NC for 24 h,
and then incubated with HG for 5 days, after
which the mRNA expression levels of mesen-

Int J Clin Exp Pathol 2018;11(3):1208-1217
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Figure 4. miR-142-3p inhibited HG-induced EndMT by targeting TGF-B1. pcDNA-TGF-B1 and miR-142-3p mimics
were co-transfected into HAECs, followed by HG treatment for 5 days, after which the cells were harvested for sub-
sequent experiment. A-D. The mRNA expression levels of a-SMA, vimentin, CD31 and VE-cadherin were measured
by gRT-PCR. E. The protein expression levels of a-SMA, vimentin, CD31 and VE-cadherin were measured by Western
Blot. Data represent the mean + SD of three independent experiments. ##P < 0.01 vs. HG + mimics group.

chymal markers (a-SMA, and vimentin) and in HAECs, we performed bioinformatic analysis
endothelial markers (CD31 and VE-cadherin) (Tagetscan, miRanda and PicTar) to predicate
were measured by qRT-PCR. Compared with NC the putative targets of miR-142-3p. Our analy-
group, HG significantly increased the expres- sis revealed that TGF-B1 was a potential target
sion levels of a-SMA and vimentin, but decre- of miR-142-3p and the target site located in the
ased the expression levels of CD31 and VE- 3-UTR of TGF-B1 (Figure 3A). To determine
cadherin, confirming EndMT. However, miR-142- whether miR-142-3p directly targeted TGF-B1, a
3p overexpression attenuated the promoting luciferase reporter assay was conducted. We
effects of HG on the expression of a-SMA and observed that overexpression of miR-142-3p
vimentin and reversed the inhibitory effect of decreased the relative luciferase activities in
HG on the expression of CD31 and VE-cadherin the presence of the wild-type 3-UTR, whereas
(Figure 2A-D). The protein levels of a-SMA and knockdown of miR-142-3p increased the rela-
vimentin, as well as of CD31 and VE-cadherin tive luciferase activities (Figure 3B). Likewise,

the luciferase activity did not change signifi-
cantly when the targeted sequence of TGF-f1
was mutated in the miR-142-3p-binding site. To
further confirm that TGF-B1 is negatively regu-
lated by miR-142-3p, TGF-B1 mRNA and protein
expression level were analyzed by gRT-PCR and
Western blot analysis. We found that miR-142-
3p mimics decreased, while miR-142-3p inhibi-
tor enhanced TGF-B1 expression at mRNA and
protein levels in HAECs (Figure 3C-E). Taken

showed similar changes (Figure 2E). In addi-
tion, we observed that HAECs gained a fibro-
blast-like phenotype after treatment with HG,
whereas the cells kept a cobble stone-like pat-
tern when the cells were transfection with miR-
142-3p mimics, followed by HG stimulation
(Data not shown). These results suggest that
overexpression of miR-142-3p inhibited HG-
induced EndMT in HAECs.

TGF-B1 was a direct target of miR-142-3p together, miR-142-3p inhibited the expression

of TGF-B1, suggesting that miR-142-3p/TGF-B1
To elucidate the underlying mechanism by axis may be involved in HG-induced EndMT in
which miR-142-3p inhibited HG-induced EndMT HAECs.

1213 Int J Clin Exp Pathol 2018;11(3):1208-1217
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Figure 5. miR-142-3p improved HG-induced EndMT through TGF-31/Smad
signaling pathway. pcDNA-TGF-B1 and miR-142-3p mimics were co-trans-
fected into HAECs, followed by HG treatment for 5 days, after which the cells
were harvested for subsequent experiment. A. The protein levels of TGF-B1,
Smad2, phospho-Smad2, Smad2 and phospho-Smad3 were measured by
Western Blot. B. The bands were semi-quantitatively analyzed by using Im-
age J software, normalized to B-actin density. Data represent the mean + SD
of three independent experiments. *P < 0.05, **P < 0.01 vs. NC group. ##P

< 0.01 vs. HG + mimics group.

miR-142-3p inhibited HG-induced EndMT by
targeting TGF-31

It has been reported that TGF-B1 plays an im-
portant role in fibrosis in DCM [20, 21]. To fur-
ther investigate whether miR-142-3p inhibited
HG-induced EndMT through its target TGF-B1,
pcDNA-TGF-B1 and miR-142-3p mimics were
co-transfected into HAECs, followed by HG
treatment, and then the mRNA and protein ex-
pression levels of a-SMA, vimentin, CD31 and
VE-cadherin were measured by qRT-PCR and
Western Blot. As shown in Figure 4A-D, TGF-1
overexpression reversed the inhibitory effects
of miR-142-3p mimics on the expression of
a-SMA and vimentin and attenuated the pro-
moting effects of miR-142-3p mimics on the
expression of CD31 and VE-cadherin. The pro-
tein levels of a-SMA and vimentin, as well as
of CD31 and VE-cadherin showed similar
changes (Figure 4E). Additionally, we observed
that HAECs regained a fibroblast-like pheno-
type when the cells were co-transfection with
mMiR-142-3p mimics and pcDNA-TGF-B1, fol-
lowed by HG stimulation (Data not shown).
These data indicate that miR-142-3p overex-
pression inhibits HG-induced EndMT by down-
regulating TGF-B1.
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Western blot results indicated
that the level of TGF-B1, phos-
pho-Smad2 and phospho-Sm-
ad3 in HG group were signifi-
cantly increased compared to
NC group, while the level of
TGF-B1, phospho-Smad2 and
phospho-Smad3 in HG + mim-
ics group were significantly
decreased compared to HG
group. Moreover, overexpression of TGF-B1
attenuated the inhibitory effect of miR-142-3p
on these proteins expression (Figure 5A, 5B).
These results indicated miR-142-3p overexpre-
ssion inhibited the activation of TGF-f1/Smad
signaling pathway which activating by HG-
inducing, thus improving HG-induced EndMT.

Discussion

In the present study, we found that miR-142-3p
was significantly downregulated in HG-treated
HAECs and further studies showed that miR-
142-3p inhibited HG-induced EndMT by inacti-
vating TGF-B1/Smad signaling pathway. Our
results suggest that targeting miR-142-3p/TGF-
B1/Smad axis may be a potential therapeutic
target for DCM.

Increasing evidences suggest that miRNAs play
important roles in the pathogenesis of DCM
[24-27]. For example, Chen et al. showed that
miR-133a overexpression in the heart protect-
ed cardiac tissue from undergoing fibrosis dur-
ing hyperglycaemia [28]. Duan et al. found that
miR-150 regulated high glucose-induced car-
diomyocyte hypertrophy by targeting the tran-
scriptional co-activator p300 [29]. Li et al. dem-
onstrated that miR-30d regulated cardiomyo-

Int J Clin Exp Pathol 2018;11(3):1208-1217
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cyte pyroptosis by directly targeting foxo3a in
DCM [10]. In this study, we established an
EndMT cell model by application of HG in HAECs
to explore the role of miRNAs in EndMT and
DCM. The expression of the endothelial mark-
ers CD31 and VE-Cadherin was reduced, and
the expression of the mesenchymal markers
a-SMA, FSP-1, and FN was increased after
HG treatment, demonstrating that HAECs
acquired mesenchymal phenotype through an
EndMT process. During EndMT, miR-142-3p
was screened by miRNA microarray and differ-
entially down-regulated in the process of
EndMT. Our data suggest that miR-142-3p may
play an important role in HG-induced EndMT.

Previous studies have focused on the role of
miR-142-3p in human cancers. For example,
miR-142-3p was found to be significantly down-
regulated in the cervical cancer tissue and low
miR-142-3p expression level was closely asso-
ciated with clinical features and poorer overall
survival [30]. Deng et al. found that miR-142-3p
inhibited cell proliferation and invasion of cervi-
cal cancer cells by targeting Frizzled7 receptor
(FZD7) [31]. Recently, miR-142-3p has previ-
ously been reported to be associated with dia-
betes mellitus. For example, miR-142-3p was
proved to be downregulated in peripheral blood
mononuclear cell of type 1, type 2, and gesta-
tional diabetes mellitus patients [32]. Another
study from Chavali V et al. showed that miR-
142-3p was downregulated in the animal model
of DCM [19]. However, whether miR-142-3p
plays a role in HG-induced EndMT has never
previously been studied, to the best of our
knowledge. In the study, we found that overex-
pression of miR-142-3p rescued the protein
level of the endothelial markers VE-cadherin
and CD31 and inhibited HG-induced EndMT in
HAECs. All data indicated that miR-142-3p
inhibited the process of HG-induced EndMT.

TGF-B1 has been found to be one of the molec-
ular mediators involved in the progression of
EndMT [33-35]. In this study, we confirmed that
TGF-B1 was a downstream target of miR-142-
3p and overexpression of TGF-B1 could abro-
gate the inhibitory effects of miR-142-3p mim-
ics on HG-induced EndMT. These data strongly
suggested that miR-142-3p has important
functions in HG-induced EndMT by downregu-
lating the expression of TGF-B1. It is well known
that Smad2 and Smad3 are the two important
downstream mediators of TGF-B1/Smad signal-
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ing pathway. Of note, previous research has
found that ectopic expression of miR-20a in
endothelial cells blocks the activation of TGF-
B1/Smad signaling pathway and protects the
endothelium from EndMT [36]. Based on these
findings, we speculated that miR-142-3p may
inhibit HG-induced EndMT through TGF-B1/
Smad signaling pathway. In this study, we found
that overexpression of miR-142-3p inhibited
TGF-B1 expression and reduced Smad2/3
phosphorylation in HG-treated HAECs. All data
suggest that overexpression of miR-142-3p
inhibits TGF-B1 expression, which suppresses
the activation of TGF-f1/Smad signaling, and
subsequently inhibits HG-induced EndMT in
HAECs.

In summary, our findings indicate that miR-
142-3p inhibits HG-induced EndMT in HAECs
through modulation of TGF-B1/Smad signaling
pathway. Such findings open up the possibility
of future microRNA-based therapeutic strate-
gies for DCM.
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