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Abstract

MicroRNAs (miRNAs) and autophagy exert an important role in hypoxia/reoxygenation (H/R)-induced cardiomyocyte
injury. The current study aimed to explore the role of miRNA and autophagy in H/R-induced cardiomyocyte injury. Car-
diomyocyte H9c2 was exposed to H/R to simulate H/R injury in vitro. The differentially expressed miRNAs were identified
using quantitative RT-PCR (qPCR). Lactate dehydrogenase (LDH) activity was assayed to assess H/R injury. The role of
miRNA and autophagy in regulating the viability and cell apoptosis was evaluated using cell counting kit-8 (CCK-8) assay,
flow cytometry (FCM), and western blot. The autophagy activation was assessed through testing the number of light chain
3 (LC3) puncta and LC3-II expression using western blot and immunofluorescence analysis. In the present study, we found
that the miR-542-5p expression and the autophagy activation were significantly increased in H9c2 cells after H/R injury.
Functionally, forced expression of miR-542-5p further aggravated H/R injury in H9c2 cells, whereas miR-542-5p inhibition
alleviated H/R injury as measured by the cell viability, LDH activity and cell apoptosis. miR-542-5p repressed autophagy
activation, whereas miR-542-5p inhibition facilitated autophagy activation in H9c2 cells exposed to H/R as measured by the
LC3 puncta number, LC3II, and p62 protein level. Especially, autophagy inhibition by specific inhibitor partially lessened
the role of miR-542-5p inhibitor in alleviating H/R injury. Finally, the autophagy-related 7 (ATG7) was identified as a novel
target gene of miR-542-5p in H9c2 cells. The current data suggest that miR-542-5p/autophagy pathway might be a potential
target for the treatment of H/R-related heart diseases.
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Introduction

Acute myocardial infarction (AMI) is considered to be one
of the leading causes of human morbidity and mortality [1,
2]. It is induced by myocardial ischemia and coronary artery
occlusion, then followed by the decrease of oxygen supply
Fei Wang and Xin Min have contributed equally to this study. and nutrients to cardiomyocytes, finally, leads to cardiomyo-
cytes dysfunction and heart failure [3, 4]. Although many
efficient treatments have been reported on animal modes, the
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is not well understood, the understanding of H/R-induced
cardiomyocyte injury is vital for research of AMI treatments.

The molecular mechanism related to H/R-induced car-
diomyocyte injury has recently come to the spotlight in the
research. MicroRNAs (miRNAs) are a class of non-coding,
single-stranded RNA that consist of approximately 22 nucle-
otides, and it is associated with several biological processes,
such as cell differential, proliferation, and apoptosis [9—12].
In recent years, data in maintaining numbers indicated that
several miRNA is considered as crucial modulators of in
H/R injuries, they could protect cardiomyocytes from H/R
injury by targeting the FAS ligand, modulating SIRT7/p53
signaling, targeting SIRT1 and suppressing oxidative stress
and NLRP3-mediated pyroptosis pathway, etc. [13-15].
Besides, these miRNAs that could also be potential treat-
ment targets or diagnose biomarkers for relevant diseases
[16, 17]. According to recent research, miR-542-5p could
be a potential inhibitor for cellular autophagy, thus affect
the normal function of a cell [18].

Autophagy, a form of programmed cell death, is an intra-
cellular catabolic process that is vital for cell survival [19].
It employs lysosomes to degrade the dysfunction proteins
and organelles, serving as a cell control mechanism [20]. It
is reported that autophagy dysfunction is commonly seen
in H/R injuries [21, 22], and many miRNAs can regulate
autophagy by regulating TNFa expression, SIRT1-mediated
autophagy, regulating the Akt/mTOR pathway and etc. [20,
23-27]. However, the mechanism for the role of miRNA-
542-5p in H/R injury meditate H/R is still not clear.

In this study, we sought to explore the possible role of
miR-542-5p in H/R injury. To address this issue, we estab-
lish a myocardial H/R H9C2 cell model to investigate how
H/R injury effects cell autophagy. The result shows that the
miR-542-5p expression and the autophagy activation were
remarkably elevated in H9c2 cells after H/R injury. The
autophagy-related 7 (ATG7) was identified as a novel target
gene of miR-542-5p in H9¢2 cells. Experiment data suggest
miR-542-5p/autophagy pathway might be a potential target
for the treatment of H/R-related heart diseases.

Materials and methods
Cell culture

HO9c2 cardiomyocytes were acquired from the American
Type Culture Collection (ATCC, USA). Cells were cultured
in DMEM/F12 medium (Hyclone; USA), which were added
with 10%(v/v) fetal bovine serum (Wisent; Australia) and
1% penicillin—streptomycin solution, at 37 °C in a controlled
atmosphere of 95% air and 5% CO,. Experimental proce-
dures were performed when the cells reach 80% confluency.
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RNA extraction and quantitative real time
polymerase chain reaction (qQRT-PCR)

Total RNA of the H9c2 cells was extracted using Tri-
zol reagent (Invitrogen Life Technologies) following the
manufacturer’s protocol. The quality of total RNA was
determined by NanoDrop 200 (Manufacturer) and gel
electrophoresis. The reverse transcription of miRNA from
the qualified total RNA was carried out using Mir-X™
miRNA First-Strand Synthesis Kit (Clontech, Mountain
View, USA) in accordance with the manufacturers’ pro-
tocols. An SYBR Premix Ex Taq kit (Takara, Beijing,
China) was employed to prepare the qPCR reactions, and
the reaction was performed in a Bio-Rad CFX96 PCR Sys-
tem (Bio-Rad, Hercules, USA), U6 was used as an internal
control for miRNA. miR-542-5p, Forward: 5'-GCGGTC
GGGGATCATCATGTC-3'; Reverse: 5'-ATCCAGTGC
AGGGTCCGAGG-3". U6, Forward: 5'-CGCTTCGGC
AGCACATATAC-3'; Reverse: 5'-TTCACGAATTTGCGT
GTCATC-3'".

H/R treatment

H9c2 cardiomyoblasts were seeded at the density of 1x 10*
cells/cm? with fresh media for each experiment. Cells were
subjected to H/R, as reported previously [28]. Briefly, cells
were cultured in Tyrode’s solution (130 mM NaCl, 5 mM
KCl, 10 mM HEPES, 1 mM MgCl,, and 1.8 mM CaCl,) at
37 °C. To simulate ischemia, the cells were then placed in
a hypoxia chamber (Adelbio, Clermont-Ferrand, France)
containing 95% N, and 5% CO, for 5 h. The media were
immediately replaced with standard DMEM/F12 media
after hypoxia. Then, reoxygenation (O h, 1 h, 3 h, 12 h, or
24 h) were executed in a normoxic incubator.

Flow cytometric analysis

Cells were added with 0.25% trypsin (Boster, Wuhan,
China) and transferred to tubes. The cells were centrifuged
and then washed with PBS three times. The experiment
was performed according to the manual in the Annexin-
V-FITC cell apoptosis detection kit (BioVision, Milpitas,
CA).

Cell viability assay

Cell viability was measured by employing the cell count
kit-8 (CCK-8; Beyotime Biotech, Jiangsu, China). The
procedure was performed according to the manufacturer’s
instructions. Cells were seeded in 96-well plates at the
density of 2°710 cells/plate after H/R treatment. CCK- 8
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reagents were added after the treatments were finalized.
The number of viable cells was determined by measuring
the absorbance at the wavelength of 450 nm for each well.

Immunofluorescence analysis

After H/R treatment, H9c2 cells were treated with 4% para-
formaldehyde, 0.1% Triton X-100 and 2% bovine serum
albumin solution subsequently. They were cultured over-
night at 4 °C with primary antibodies to light chain 3 (LC3;
1:100; Novus Biologicals). FITC-conjugated secondary
antibodies were then employed for labeling the cells for 1 h
at 37 °C. Cells were imaged by an LSM 710 confocal micro-
scope (Carl Zeiss AG; Oberkochen, Germany).

Western bolt analysis

The cells were lysed after H/R treatment by adding sample
buffer and boiling for 15 min. A BCA protein assay kit
(Beyotime Institute of Biotechnology; China) was applied
to measure the total protein concentration according to
the manufacturer’s protocol. Proteins were isolated using
SDS-PAGE gels and transferred to PVDF membranes
(Millipore; Germany). Then, 5% nonfat milk was used to
block the membranes for 1 h. Next, it was cultured with
primary antibodies raised against LC3(1:1000, Novus Bio-
logicals, U.S.), p62 (1:1000, Abcam, UK), cleaved cas-
pase-3 (1:1000, Cell Signaling, U.S.), and bactin (1:1000,
Transgene, U.S.) at 4 “C overnight. It is then treated with
a horseradish peroxidase-conjugated second antibody
(1:10,000, Promega, U.S.) for 1 h at 37 ‘C. Membranes
were cultured using an ECL kit and visualized using a
chemiluminescence instrument (ImageQuant LAS 4000;
GE Healthcare; Little Chalfont, UK).

Luciferase reporter assay

The sequence of miR-542-5p binding sites in ATG7 was
synthesized by Genechem (Shanghai, China). The wild type
(WT) and mutant type (MUT) binding site sequences were
digested by restriction endonuclease, and the target frag-
ment was cloned into dual luciferase reporter vector (Pro-
mega, Madison, WI, USA). The 293 T cells were plated into
96-well plates and kept in DMEM medium supplemented
with 10% FBS. When reaching 80% confluence, the cor-
rectly sequenced luciferase reporter plasmids (WT and
MUT) were co-transfected with mimics NC and miR-542-5p
mimics into 293 T cells using Lipofectamine 2000 reagent

(Invitrogen). After 48-h transfection, the cells were lysed.
Luciferase activity was determined with Dual-luciferase
reporter assay system (Promega, Madison, WI, USA).

Measurement of CK level and LDH activity

Serum and culture supernatant were collected subsequent
to H/R treatment, The CK level and LDH activity were
measured by CK activity assay kit and LDH activity assay
kit (Sigma, USA), respectively, after completing the above
protocol. The results were interpreted strictly according to
the manufacturer’s instructions.

RNA immunoprecipitation (RIP) assay

RIP assay was carried out using the Magna RIP™ RNA-
Binding Protein Immunoprecipitation Kit (Merck Mil-
lipore, Billerica, MA, USA) following the instructions of
the manufacturer. In brief, H9c2 cells were gathered and
lysed using NP-40 lysis buffer (Solarbio) supplemented
with PMSF (1 mmol/L), DTT (1 mmol/L), Protease Inhibi-
tor Cocktail (1%) and RNase inhibitor. After that, the cells
were incubated with RIP buffer supplemented with magnetic
beads bound with human anti- Ago2 antibody or normal IgG
for 4 h at 4 °C. Precipitates were digested by Proteinase K
buffer, and then co-immunoprecipitated RNA was isolated
for qRT-PCR.

Statistical analysis

All experiments were repeated three times at a minimum.
The data were presented in the form of the means +S.D.
One-way ANOVA, all pair-wise multiple comparison pro-
cedures using Bonferroni’s test were carried out. A P value
of <0.05 was considered statistically significant. The statis-
tical analysis was performed in SPSS version 20.0 (SPSS,
Chicago, IL, USA).

Results

Upregulated miR-542-5p aggravated H/R injury
in H9¢2 cells

A recent study showed that a large number of miRNAs
were differentially expressed in H9c2 cells after hypoxia
treatment (Supporting Table S1) [29]. To identify the func-
tional miRNAs in H/R-induced cardiomyocyte injury, the
top 10 dysregulated miRNAs (Supporting Table S2) were
selected to verify in H9c2 cells exposed to H/R. As shown
in Fig. 1a, the expression of miR-542-5p, miR217-5p and
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Fig. 1 Upregulated miR-542-5p aggravated H/R injury in H9c2 cells.
a The expression of the top 10 dysregulated miRNAs were detected
in H9¢2 cells after hypoxia treatment by gqRT-PCR. b The expres-
sion of miR-542-5p was detected in H/R-treated H9c2 cells at differ-
ent time point by qRT-PCR. *P <0.05. (N=3). ¢ The cell viability of
Hc92 cells after miR-542-5p overexpression or inhibition with H/R
treatment was detected by CCK-8 assay. *P<0.05. (N=3). d Cell
membrane integrity of H9c2 cells after miR-542-5p overexpression

miR-411-5p was significantly upregulated in H9c2 cells
exposed to H/R compared to control group. Here the
most significantly upregulated miRNA, miR-542-5p, was
selected to further functional study. Figure 1b also showed
that the expression of miR-542-5p was increased in H/R-
treated H9c2 cells at different time point.

The function of miR-542-5p on regulating H/R injury
in H9c2 cells was then assessed. As shown in Fig. lc, cell
viability was reduced after H/R treatment and miR-542-5p
overexpression resulted in an aggravation of cell viability
loss, whereas miR-542-5p inhibition exerted an ameliora-
tion of H/R-induced cell viability loss (Supporting Figure
S1). Cell membrane integrity was measured by assessing
LDH activity. Figure 1d showed that the LDH release was
induced following H/R and miR-542-5p overexpression
further facilitated LDH release, whereas the increase was
markedly repressed by miR-542-5p inhibition. Meanwhile,
miR-542-5p overexpression aggravated H/R-induced cell
apoptosis, while miR-542-5p inhibition attenuated H/R-
induced cell apoptosis (Fig. le, f). These results demon-
strate that upregulated miR-542-5p aggravated H/R injury
in H9¢c2 cells.
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H/R

or inhibition with H/R treatment was measured by assessing LDH
activity. ¥P <0.05. ¥*P<0.01. (N=3). e Cell apoptosis of H9c2 cells
after miR-542-5p overexpression or inhibition with H/R treatment
was measured by flow cytometric analysis. *P<0.05. **P<0.01.
(N=3). f The expression of cleaved caspase-3 protein in H9c2 cells
after miR-542-5p overexpression or inhibition with H/R treatment
was assessed by western bolt analysis. (N=3)

Fig. 2 miR-542-5p inhibited autophagy induced by H/R injury. a Thep
autophagy activation in H9c2 cells treated with H/R in the presence
or absence of miR-542-5p mimics or inhibitor was assessed by immu-
nofluorescence analysis, LC3B staining (green) and nuclei staining
(blue). (N=3). b The expression of cleaved LC3-I and LC3-II protein
in H9¢c2 cells treated with H/R in the presence or absence of miR-
542-5p mimics or inhibitor were assessed by western bolt analysis.
*P<0.05. (N=3). ¢ The expression of cleaved p62 protein in H9c2
cells treated with H/R in the presence or absence of miR-542-5p
mimics or inhibitor were assessed by western bolt analysis. *P <0.05.
**P<0.01. (N=3)

miR-542-5p inhibited autophagy induced by H/R
injury

As a survival mechanism during cellular stress, autophagy
exerts a crucial role in regulating H/R-induced cardio-
myocyte injury [30, 31]. We thus investigated whether
miR-542-5p regulated autophagy activation in H9¢2 cells
exposed to H/R. H9c2 cells were treated with H/R in the
presence or absence of miR-542-5p mimics or inhibitor,
and then the autophagy activation was assessed. Figure 2a
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Fig.3 miR-542-5p inhibition alleviated H/R injury by the media- »

tion of autophagy. a Cell viability was assessed using CCK-8 assay
in H9¢2 exposed to H/R and miR-542-5p inhibition in the presence
or absence of autophagy inhibitor (3-MA). *P <0.05. (N=3). b Cell
membrane integrity was measured in H9¢2 exposed to H/R and miR-
542-5p inhibition in the presence or absence of autophagy inhibitor
(3-MA) by assessing LDH activity. *P <0.05. (N=3). ¢ Cell apopto-
sis was measured in H9¢2 exposed to H/R and miR-542-5p inhibition
in the presence or absence of autophagy inhibitor (3-MA) by flow
cytometric analysis. ¥*P <0.05. (N=3)

showed that following miR-542-5p treatment, there was
a significant upregulation of green puncta represent-
ing autophagic vacuoles in H9c2 cells exposed to H/R
and miR-542-5p inhibition resulted in an aggravation of
autophagy activation, whereas miR-542-5p overexpres-
sion exerted an amelioration of H/R-induced autophagy
activation in H9c2 cells. Figure 2b showed that miR-
542-5p reduced the ratio of LC3-II/B-actin, whereas miR-
542-5p inhibition resulted in an increase of ratio of LC3-
II/B-actin, indicating miR-542-5p negatively regulated
autophagy activation in H9c2 cells exposed to H/R. p62/
SQSTM1 protein is an autophagy substrate [32] and then
the autophagy flux was validated by measuring the change
of p62 protein expression. Figure 2¢ showed that miR-
542-5p repressed autophagy flux, whereas miR-542-5p
inhibition resulted in an increase of autophagy flux.

miR-542-5p inhibition alleviated H/R injury
by the mediation of autophagy

To explore the effect of miR-542-5p/autophagy pathway
on regulating H/R injury, miR-542-5p was inhibited in the
presence or absence of autophagy inhibitor (3-MA) and
H/R injury in H9c2 cells was assessed. Figure 3a showed
that cell viability was increased in H9c2 exposed to H/R
after miR-542-5p inhibition, whereas autophagy inhibi-
tion partially alleviated the protective role of miR-542-5p
inhibition in H/R injury. Figure 3b showed that the LDH
release was repressed following miR-542-5p inhibition,
whereas the effect was partially destroyed because of
autophagy inhibition. Furthermore, miR-542-5p inhibition
alleviated H/R-induced cell apoptosis, while the effect was
also partially repressed because of autophagy inhibition
(Fig. 3c). These data suggest that autophagy exerted as a
protective role in H/R injury and miR-542-5p inhibition
alleviated H/R injury by the mediation of autophagy.

miR-542-5p inhibited ATG7 expression in H9¢2 cells

miRNAs play importantly biological roles by binding to
3'-untranslated region (UTR) of target gene to repress
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gene expression. In the study the target genes of miR-
542-5p were screened using Targetscan software (http://
www.targetscan.org/vert_71/). Four autophagy-related
genes, ATG9B, ATG7, ATG4B, and ATG14, were the
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potential target genes of miR-542-5p. To assess whether
miR-542-5p repressed the expression of these autophagy-
related genes, the luciferase reporter plasmids containing
3'-UTR of ATG9B, ATG7, ATG4B, and ATG14 (ATG9B-
3'UTR-LUC, ATG7-3'UTR-LUC, ATG4B-3'UTR-LUC,
and ATG14-3'UTR-LUC) were constructed, respectively.
The results from luciferase reporter assay showed that
miR-542-5p specifically repressed the luciferase expres-
sion of ATG7-3'UTR-LUC (Fig. 4a), whereas mutation of
4 nucleotides in ATG7-3'-UTR resulted in complete aboli-
tion of the repressive role (Fig. 4b, ¢). Furthermore, miR-
542-5p overexpression markedly inhibited ATG7 protein
expression in H9¢2 cells (Fig. 4d, e). The RIP assay was
further performed to explore the binding of miR-542-5p
and ATG7 in H9c2 cells. As shown in Fig. 4f, miR-542-5p
and ATG7 were both enriched in Ago2-coating beads
compared to IgG control group. In addition, we identi-
fied ATG7 is enriched in cell transfected with miR-542-5p
mimics compared with miRcont treated group through RIP
assay. The present data demonstrate that H/R-induced
increase of miRNA-542-5p aggravated cardiomyocytes
injury by inhibiting autophagy.

The function of miR-542-5p on H/R injury in H9c2
cells was blocked by ATG7

To explore the effect of ATG7 on regulating H/R injury,
miR-542-5p was upregulated in the presence or absence of
ATG7 and H/R injury in H9c2 cells was assessed. Figure Sa
showed that cell viability was decreased in H9¢2 exposed
to H/R after miR-542-5p overexpression, whereas the effect
was partially blocked by ATG7 overexpression. Figure 5b
showed that the LDH release was increased following miR-
542-5p treatment, whereas the effect was partially restored
because of ATG7 overexpression. Furthermore, miR-542-5p
mimic aggravated H/R-induced cell apoptosis, while the
effect was also partially suppressed because of ATG7 over-
expression. (Fig. 5¢). These data suggest that miR-542-5p
aggravated H/R injury by the mediation of autophagy
through mediating ATG7.

Discussion

In the present study, we explored the role of miR-542-5p
in regulating autophagy and H/R injury in H9c2 cells. Our
data verify that (i) Upregulated miR-542-5p aggravated H/R
injury in H9c2 cells, (ii)) miR-542-5p inhibited autophagy
induced by H/R injury, (iii) miR-542-5p inhibition alleviated
H/R injury by the mediation of autophagy, (iv) miR-542-5p

inhibited ATG7 expression in H9¢c2 cells. (v) The function
of miR-542-5p on H/R injury in H9¢2 cells was blocked by
ATGT7. These results identified the important role of miR-
542-5p/autophagy pathway in H/R-induced cardiomyocyte
injury and indicated that pharmacological intervention for
miR-542-5p/autophagy pathway might be an effective way
to treat H/R-related heart diseases.

Autophagy is a dynamic process by which cytoplasmic
proteins and organelles are degraded through lysosomes
and recycled for sustaining cellular metabolism [33, 34].
Therefore, autophagy is generally thought to be a survival
mechanism in cellular stress, and autophagy plays crucial
roles in multiple physiopathologic processes including
development [35], tumor progression [36] and H/R-related
heart diseases [37, 38]. Although emerging studies showed
that the activation of autophagy is enhanced in cardiomyo-
cytes during H/R [39], whether autophagy exerts as a pro-
tective or poisonous role in H/R-induced cardiomyocyte
injury remains unclear at the present time. On one hand,
Nakai et al. [40] demonstrated that cardiomyocyte-specific
ATGS deficiency totally prevents autophagy activation
and results in a marked reduction of cardiac performance
and subsequent cardiac hypertrophy and left ventricular
dilation. Mild-to-moderate H/R or I/R-induced autophagy
activation prevents cardiomyocyte injury via degrading
damaged organelles and thus is protective against H/R
or I/R injury [41, 42]. On the other hand, several studies
showed that autophagy activation exacerbates myocardial
injury after H/R or I/R, suggesting that over-activation of
autophagy is harmful to cardiomyocytes [43]. Zhang et al.
[44] reported that overexpression of miR-27a-5p allevi-
ates hypoxia-induced cardiomyocyte injury by repressing
autophagy.

Is autophagy protective or destructive in cardiomyocytes
subjected to H/R? It is acceptable that cardiomyocyte sur-
vival and function largely depend on the existence of basal
level of autophagy, whereas over-activation of autophagy
will aggravate cardiomyocyte injury during H/R or I/R.
However, the appropriate degree of autophagy activation
is difficult to determine. Perhaps the degree of autophagy
activation is not a critical factor to its protective or destruc-
tive role in cardiomyocytes. Autophagy is activated to
protect against H/R injury when ‘normal’ cardiomyocytes
encounter H/R stress, and the activation becomes higher
and higher if the H/R stress is not eliminated. Finally, some
cardiomyocytes are damaged and the autophagy activa-
tion is high in ‘damaged’ cardiomyocytes. Over-activated
autophagy still exerts a pro-survival role in ‘damaged’
cardiomyocytes, and thus this phenomenon misleads us
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«Fig.4 miR-542-5p inhibited ATG7 expression in H9c2 cells. a
Luciferase reporter assay was performed to assess whether miR-
542-5p repressed the expression of four autophagy-related genes
(ATGY9B, ATG7, ATG4B, and ATGI4). b Schematic representa-
tion of the miR-542-5p site in ATG7-3'UTR. ¢ The 3'UTR reporter
assay was performed in H9c2 cells overexpressed with miR-542-5p.
pGL3- ATG7-3'-UTR-WT or pGL3-ATG7-3'-UTR-Mutation was
co-transfected with pRL-TK. Luciferase assays were performed 48 h
after transfection. Firefly luciferase activity was normalized to the
Renilla luciferase control. ¥*P <0.01 (N=3). d and e The expression
of ATG7 protein in H9c2 cells overexpressed with miR-542-5p was
assessed by western bolt analysis. **P<0.01 (N=3). f Anti-Argo-
naute 2 (AGO2) RNA immunoprecipitation (RIP) assays were used
in H9c2 cells to determine ATG7 and miR-542-5p RNA enrichment
in immunoprecipitated (IP) complex. Anti-immunoglobulin G (IgG)
was used as the control. ATG7 and miR-542-5p were enriched pref-
erentially in miRNA ribonucleoprotein complexes (miRNPs) contain-
ing AGO2 compared with anti-IgG immunoprecipitates. **P <0.01,
##4P <0.001 (N=3)

Fig.5 The function of miR-542-5p on H/R injury in H9¢c2 cells was ).
blocked by ATG7. a Cell viability was assessed using CCK-8 assay
in H9¢2 exposed to H/R in the presence or absence of miR-542-5p
mimic and ATG7. *P <0.05 (N=3). b Cell membrane integrity was
measured in H9c2 exposed to H/R in the presence or absence of
miR-542-5p mimic and ATG7 by assessing LDH activity. *P <0.05
(N=3). ¢ Cell apoptosis was measured in H9¢2 exposed to H/R in the
presence or absence of miR-542-5p mimic and ATG7 by flow cyto-
metric analysis. *P <0.05 (N=3)

to believe that autophagy is destructive in cardiomyocytes
subjected to H/R or I/R.

In the study, we demonstrated that following miR-542-5p
treatment, there was a significant activation of autophagy
in H9c2 cells exposed to H/R. Autophagy plays a protec-
tive role against H/R injury. Cell viability was increased in
HO9c2 exposed to H/R after miR-542-5p inhibition, whereas
autophagy inhibition partially alleviated the protective role
of miR-542-5p inhibition in H/R injury. Autophagy inhi-
bition also destroyed miR-542-5p inhibitor-induced the
decrease of LDH release.

At present, our research still has some limitations. In the
current study, all of results are derived from cell experi-
ments, we need to further confirmed our results in animal
model.

Taken together, the current data demonstrate that
autophagy exerted as a protective role in H/R injury and
miR-542-5p inhibition alleviated H/R injury by the media-
tion of autophagy.
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