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MicroRNA-323-3p inhibits oxidative stress
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by targeting TGF-p2/JNK pathway
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Abstract. — OBJECTIVE: Myocardial infarc-
tion (MI), which causes irreversible damage and
loss of cardiomyocytes, is the most important
cause of death in the world. MicroRNA is an im-
portant regulator of physiological and patholog-
ical activities of cardiovascular system. The aim
of this research was to study the effect of mi-
croRNA-323-3p (miR-323-3p) on MI and its un-
derlying mechanisms of action.

MATERIALS AND METHODS: A rat model
of Ml was established to measure the expres-
sion of miR-323-3p, Bax, Bcl-2, SOD1, and SOD2
in ischemic myocardial tissue, and the cardi-
ac function of rats were tested at seventh day
after MI. H9c2 cells were divided into control
group, miRNA negative control (NC) transfec-
tion group, miR-323-3p mimic (miR-323-3p min)
transfection group, and then, treated with H202.
Oxidative stress and apoptosis of H9c2 cells
were observed by Western blot, Real Time-Poly-
merase Chain Reaction (RT-PCR), flow cytom-
etry, SOD activity assay, TUNEL staining, DHR
dye assay, etc.

RESULTS: The level of miR-323-3p was de-
creased in ischemic myocardium, as well as
H202-treated H9c2 cells. MiR-323-3p overex-
pression greatly decreased the level of Bax and
increased the levels of SOD1, SOD2, and Bcl-
2. After treated with miR-323-3p mimic, TUNEL
positive cells were greatly reduced, and apop-
tosis rate of H9c2 cells was greatly decreased.
Moreover, SOD levels significantly increased,
while ROS production decreased after treat-
ment of miR-323-3p. After intravenous injection
of miR-323-3p agomir in rats with MI, the cardiac
function of the rats was significantly improved.
Western blot and Luciferase reporter gene ex-
periments illustrated that miR-323-3p acts by
targeting TGF-B2.

CONCLUSIONS: MiR-323-3p was downregu-
lated in ischemic myocardium and H202-treated
H9c2 cells, and miR-323-3p overexpression re-
duced oxidative stress and apoptosis of cardio-
myocytes. The protective function was achieved
via regulation of TGF-B2/JNK pathway.
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Introduction

MI, as a typical representative of coronary
heart disease, seriously endangers human health.
In recent years, the global mortality rate of myo-
cardial infarction has generally increased. In the
United States, more than 360,000 people die of
coronary heart disease each year, and 120,000 of
them die from MI'. Drug interventions, lifestyle
changes, and healthy diets can help improve
symptoms in patients, and surgeries, such as cor-
onary artery bypass grafting, can restore blood
supply and reduce myocardial damage”. However,
existing treatments still fail to fundamentally re-
pair necrotic myocardium and improve impaired
cardiac function. How to improve survival rate of
myocardial cells, inhibit oxidative stress, reduce
apoptosis, promote angiogenesis, reduce myocar-
dial fibrosis and inflammation, and improve car-
diac function after MI are the focus of research in
myocardial infarction®.

The mature miRNA consists of approximately
22 nucleotides and inhibits translation or promotes
degradation of the target mRNA by specifically
connecting to the 3’-untranslated region (3’-UTR)
of the target mRNA®. The target genes regulated
by miRNAs are not specific. Filipowicz et al’®
have shown that one miRNA can regulate multi-
ple different mRNAs, and one mRNA could also
be regulated by many miRNAs simultaneously.
MiRNAs are involved in the pathophysiological
processes of many diseases, such as signal trans-
duction between various cells, cell proliferation
and death, myocyte contraction and relaxation,
neuronal formation, cardiovascular disease, and
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regulation after viral infection®. Currently, lots
of studies have confirmed the important role of
miRNAs in the pathology and physiology of car-
diovascular system. In particular, some miRNAs
could regulate myocardial oxidative stress and
apoptosis. Zhu et al’ show that miR-21, miR-133,
and miR-499 can prevent the oxidative stress and
apoptosis of cardiomyocytes, while miR-1, miR-
199a, and miR-320 can facilitate oxidative stress
and apoptosis.

Many articles have studied the role of miR-
323-3p in ovary, skeletal muscle, lung, and nerve.
Zhao et al® suggested that miR-323-3p had an-
ti-apoptotic effect on cumulus cells. Qin et al’
suggested that miRNA-323-3p could promote
myogenesis. But no one has studied its role in
oxidative stress and apoptosis of cardiomyocytes.

In this paper, we studied the regulation of
miR-323-3p in oxidative stress and apoptosis of
myocardial cells using MI rats and H,O,-induced
HO9c2 cell injury model. Our results suggested
that miR-323-3p may provide a new treatment
for MI.

Materials and Methods

Rat MI Model

This study was approved by the Animal Ethics
Committee of Wuhan University Animal Center.
Forty Sprague Dawley (SD) rats (body weight
250-300 g, male) were purchased from Shang-
hai Experimental Animal Center of Chinese
Academy of Sciences (Shanghai, China). All rats
were divided into four groups: sham, MI, MI
with NC, MI with agomiR-323-3p. SD rats were
anesthetized using 10% chloral hydrate, fixed on
a hard plate, connected to an electrocardiograph,
shaved on the left side of the chest, disinfect-
ed, intubated, connected to the ventilator, and
selected the fourth intercostal incision on the
left chest. Then, we cut the skin and fascia in
turn, bluntly separated the chest muscles with a
vascular clamp, opened the chest, tore the peri-
cardium with tweezers, exposed the heart, found
the left coronary artery, and ligatured the left
coronary artery 2-3 mm below the left auricle.
The whiteness of the ligated site and distal myo-
cardium, as well as the significant elevation of
ST segment in the electrocardiogram (> 0.2 mv),
were observed to determine whether the model-
ing was successful. The muscles, aponeurosis,
and skin were then sutured layer by layer, again
disinfected and penicillin was intramuscularly
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injected with 100,000 units. The rats in the sham
group were only opened the chest without be-
ing ligated. The miR-323-3p agomir (Novogene,
Nanjing, China) was the same double-stranded
RNA analog as mature mmu-miR-323-3p. The
agomiR-323-3p (5 mg/kg) or negative control
(NC) was injected via the tail vein immediately
after rat MI to investigate the role of miR-323-3p.
The levels of miR-323-3p in rat myocardium on
the first day, the fourth day, and the seventh day
after injection of agomiR-323-3p were measured.
On the seventh day after surgery, the cardiac
function and the expression of SODI1, SOD2, Bax,
and Bcl-2 in the border zones of myocardium
were detected.

Echocardiographic Measurement

Rats underwent echocardiography on the sev-
enth day after MI. We calculated left ventricular
ejection fraction (EF) and fractional shortening
(FS).

Cell Culture and Transfection

Rat cardiomyocytes H9c2 were cultured in
Dulbecco’s Modified Eagle’s Medium (DMEM;
Gibco, Rockville, MD, USA) containing 15%
fetal bovine serum (FBS; Gibco, Rockville, MD,
USA) at 37°C and 5% CO,. Then, we placed
the cells into a 6-well plate. After 24 hours, we
transfected miR-323-3p mimic and NC (Ribo-
Bio, Guangzhou, China) into H9c2 cells using
Lipofectamine 2000 (Invitrogen, Carlsbad, CA,
USA). Transfection was performed in accor-
dance with the protocols. After transfected for
48 hours, H9c2 cells were treated with H O,
(100 uM) for 4 hours to generate H9¢c2 cell in-
jury model.

Western Blot

The total protein of H9¢2 cells and rat myo-
cardial tissue was extracted with radioimmu-
noprecipitation assay (RIPA) buffer (Beyotime,
Shanghai, China). Then, we used bicinchoninic
acid (BCA) method (Beyotime, Shanghai, Chi-
na) to detect the protein concentration. 50 pg of
total protein was taken for electrophoresis and
then transferred to the polyvinylidene difluo-
ride (PVDF; EpiZyme, Shanghai, China) mem-
brane. After that, 5% skim milk was used to
block the non-specific antigens of the bands at
room temperature for 2 hours. Then, the prima-
ry antibodies [SODI, Abcam, Cambridge, MA,
USA, Rabbit, 1:1000; SOD2, Abcam, Cambridge,
MA, USA, Rabbit, 1:1000; Bcl-2, Abcam, Cam-
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bridge, MA, USA, Mouse, 1:1000; Bax, Abcam,
Cambridge, MA, USA, Mouse, 1:1000; glycer-
aldehyde 3-phosphate dehydrogenase (GAPDH),
ProteinTech, Rosemont, 1L, USA, 1:1000] were
used to incubate the membranes overnight at
4°C. After washing 3 times, the membranes were
incubated with the secondary antibody for 1.5
hours. Finally, the protein bands were exposed by
Image Lab™ Software.

RNA Extraction and Real
Time-Polymerase Chain Reaction
(RT-PCR)

TRIzol reagent (Invitrogen, Carlsbad, CA,
USA) was used to extract the total RNA of H9¢2
cells. The experimental steps were consistent
with the protocols. TRIzol was added to lyse
the cells, and then, the protein was removed
with chloroform, RNA was precipitated with
isopropanol, and DNA was removed with 75%
ethanol. Finally, the precipitate was dissolved in
20 pL of ribonuclease free water (Thermo Fisher
Scientific, Waltham, MA, USA). RNA concentra-
tion was detected using NanoDropTM 8000. The
complementary deoxyribose nucleic acid (cDNA)
was obtained by reverse transcription kit (Roche,
Basel, Switzerland). Prism 7900 System was used
to perform RT-PCR. The expression of miR-323-
3p was normalized using U6 and the expression
of Bax, Bcl-2, SOD1, SOD2 mRNA were normal-
ized using GAPDH. All the primers were listed
in Table I.

Flow Cytometry

The apoptosis rate of cells was detected by the
apoptosis detection kit, according to the proto-
cols. Differently treated H9¢c2 cells were collect-
ed by trypsin digestion to stain with Annexin
V-FITe (KeyGen, Shanghai, China) and PI (Key-
Gen, Shanghai, China). Finally, the apoptosis rate
was detected by flow cytometry.

Table I. Real time PCR primers.

TUNEL Staining

The apoptosis in H9c2 cells was observed
using TUNEL Apoptosis Detection Kit (Roche,
Basel, Switzerland) in line with the protocols.
The nucleus was stained with 4°,6-diamidi-
no-2-phenylindole (DAPI; Roche, Basel, Swit-
zerland). Confocal Laser Scanning Microscope
(CLSM) was used to observe the staining,

Luciferase Activity Assay

The plasmids (RiboBio, Guangzhou, Chi-
na) which contained wild-type (WT) or mutant
(MUT) 3-UTR of TGF-B2 were constructed. The
plasmids were then co-transfected with miR-323-
3p mimic or NC into HEK293T cells cultured in
24-well plates. After 48 hours, Luciferase reagent
was added into the cells in accordance with the
protocols and the activities of Luciferase, in-
cluding Firefly and Renilla, were detected using
Dual-Glo® Luciferase Assay System (Promega,
Madison, WI, USA).

Superoxide Dismutase (SOD)
Activity Assay

HO9c2 cells were collected after lysed by lysate.
The SOD levels were detected by SOD Assay Kit
(KeyGen, Shanghai, China) in accordance with
the manufacturer’s protocols.

ROS Quantification

Dihydrorhodamine 123-Reactive Oxygen Spe-
cies (DHR-ROS) test kit (Bestbio, Shanghai, Chi-
na) was used to detect the levels of ROS in H9¢c2
cells in accordance with the manufacturer’s pro-
tocols.

Statistical Analysis

Measurement data were expressed as x+ s, and
the measurement data were tested for normality.
The differences between the two groups were an-
alyzed by using the Student’s 7-test. Comparison

Gene name Forward (5'>3’) Reverse (5'>3’)
Bax CAGTTGAAGTTGCCATCAGC CAGTTGAAGTTACCATCAGC
Bcl-2 GACTGAGTACCTGAACCGGCATC CTGAGCAGCGTCTTCAGAGACA
SOD1 GGTGAACCAGTTGTGTTGTC CCGTCCTTTCCAGCAGTC
SOD2 CAGACCTGCCTTACGACTATGG CTCGGTGGCGTTGAGATTGTT
miR-323-3p CACAUUACACGGUCGACCUCU GGCGGTCTCCCATCCAAGTA
u6 CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT
GAPDH ACAACTTTGGTATCGTGGAAGG GCCATCACGCCACAGTTTC

RT-PCR, quantitative reverse-transcription polymerase chain reaction
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between multiple groups was done using One-
way ANOVA test followed by post-hoc test (Least
Significant Difference). Test level a=0.05.

Results

MiR-323-3p was Downregulated in
H,O,-Treated H9c2 Cells and
Ischemic Myocardium

We treated H9¢2 cells with H O, (100 uM, 4
h), and detected the level of miR-323-3p using
RT-PCR. It can be seen from Figure 1A that its
expression was greatly reduced after H,O, treat-
ment. The expression of miR-323-3p in myocar-
dial tissue of rats with MI was also examined.
Figure 1B showed a significant reduction of miR-
323-3p in the infarcted zone and border zone
compared to the sham group. In order to study the
role in vitro and in vivo, miR-323-3p mimic was
transfected into H9¢c2 cells and agomiR-323-3p
was injected into the rat tail vein. From Figure
1C and Figure 1D, we can see that the levels of

miR-323-3p were greatly enhanced in H9¢2 cells
and in rat ischemic myocardial tissue after treated
with miR-323-3p mimic and agomiR-323-3p.

MiR-323-3p Overexpression Inhibited
H,O,-Mediated Oxidative Stress in
H9c2 Cells

We used Western blot to detect the expression
of SODI and SOD2 proteins in different treat-
ment groups. As it is possible to see from Figure
2A-2C, H,0, treatment can significantly down-
regulate SOD1 and SOD2, but overexpression of
miR-323-3p can increase the expression of these
two proteins. The expression of SOD1 mRNA
and SOD2 mRNA detected by RT-PCR was con-
sistent with the protein expression (Figure 2D and
2E). The levels of SOD in H9¢2 cells in different
groups were also detected using the SOD activity
assay. We can see from Figure 2F that the SOD
level of the H O, treatment group was signifi-
cantly decreased, and it was greatly increased
in the miR-323-3p mimic group. Finally, DHR
dye assay was used to detect the ROS production

miR-323-3p expression
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Figure 1. MiR-323-3p was downregulated in MI rat models and H,O -treated H9¢2 cells. A, RT-PCR analysis showed the
downregulation of miR-323-3p expression in H9¢2 cells treated with H,O, (“*” p<0.05 vs. control, n = 3). B, The expression
of miR-323-3p was decreased in the infarcted zone and border zone of MI rats compared with the sham group (“*” p<0.05
vs. sham, n = 3). C, MiR-323-3p mimic enhanced the expression of miR-323-3p in H9¢2 cells (“*” p<0.05 vs. NC, n = 3). D,
AgomiR-323-3p increased the expression of miR-323-3p in rat ischemic myocardial tissue on the first day, the fourth day and

the seventh day (“*” p<0.05 vs. MI, n = 3).
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Figure 2. MiR-323-3p overexpression inhibited oxidative stress in H9¢2 cells. A, The expression of SOD1 and SOD2
in H,O, treatment group decreased significantly, and the expression of SOD1 and SOD2 increased in miR-323-3p mimic
group. B, Statistical results of protein level of SODI (“*” p<0.05 vs. control, “*” p<0.05 vs. NC, n=3). C, Statistical results
of protein level of SOD2 (“*” p<0.05 vs. control, “*” p<0.05 vs. NC, n=3). D, The expression of SOD1 mRNA in H,0,
treatment group decreased, and increased in miR-323-3p mimic group (“*” p<0.05 vs. control, “*” p<0.05 vs. NC, n=3). E,
The expression of SOD2 mRNA in H,O, treatment group decreased, and increased in miR-323-3p mimic group (“*” p<0.05
vs. control, “** p<0.05 vs. NC, n=3). F, SOD activity assay showed that H,O, can significantly reduce SOD levels, while
overexpression of miR-323-3p could reverse SOD levels (“*” p<0.05 vs. control, “*” p<0.05 vs. NC, n=3). G, The expression
of ROS increased in the H,O, treatment group, but decreased significantly in miR-323-3p mimic group (“*” p<0.05 vs.

control, “*” p<0.05 vs. NC, n=3).

(Figure 2G). MiR-323-3p can greatly reverse the
increase of ROS expression in H9¢2 cells treated
with H,O,. These results illustrated that miR-
323-3p overexpression can inhibit H,O,-mediated
oxidative stress in H9¢c2 cells.

MiR-323-3p Overexpression Inhibited
H,0O,-Mediated Apoptosis in H9c2 Cells
The expression of Bax and Bcl-2 was detected
using Western blot. Bax expression increased
significantly in the H,O, treatment group but de-
creased in the miR-323-3p mimic group (Figure
3A and B). The expression of Bcl-2 was oppo-
site to that of Bax (Figure 3A and C). Then, we

verified again with RT-PCR and the results were
consistent with the results of Western blot (Figure
3D and E). In addition, the results of TUNEL
staining showed that TUNEL-positive cells in the
H,O,-treated group and the NC group were sig-
nificantly increased, while the TUNEL-positive
cells in the miR-323-3p mimic group were signifi-
cantly reduced (Figure 3F and G). Later, we also
utilized flow cytometry to prove anti-apoptotic
effect of miR-323-3p. The apoptotic rate of H9c2
cells in the miR-323-3p mimic group was greatly
lower than that in the NC group (Figure 3H-3I).
These results demonstrated the anti-apoptotic ef-
fect of miR-323-3p in H9¢2 cells.
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Figure 3. MiR-323-3p overexpression inhibited apoptosis in H9c2 cells. A, The expression of Bcl-2 in H,O, treatment group
decreased significantly, but increased in miR-323-3p mimic group. Bax expression was opposite to Bcl-2. B, Statistical results of
protein level of Bax (“*” p<0.05 vs. control, “*”” p<0.05 vs. NC, n=3). C, Statistical results of protein level of Bel-2 (“*” p<0.05 vs.
control, “*” p<0.05 vs. NC, n=3). D, The expression of Bax mRNA in H,O, treatment group increased, and decreased in miR-323-
3p mimic group (“*” p<0.05 vs. control, “*”” p<0.05 vs. NC, n=3). E, The expression of Bcl-2 mRNA was opposite to Bax mRNA
(“*” p<0.05 vs. control, “*” p<0.05 vs. NC, n=3). F, Representative images of TUNEL staining of H9¢2 cells showing the apoptotic
cells (nucleus stained in blue with DAPI and apoptotic cells stained in green) (magnification: 400%). G, The statistical results of
TUNEL positive cells showed that miR-323-3p mimic reduced the H9¢2 cells apoptosis induced by H,O, (“*” p<0.05 vs. control,
“® p<0.05 vs. NC, n=3). H, The representative images of flow cytometry using Annexin V-FITC and PI staining. I, Statistical
analysis of apoptosis rate detected by flow cytometry (“*” p<0.05 vs. control, “*”” p<0.05 vs. NC, n=3).
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Overexpression of MiR-323-3p
Attenuated Oxidative Stress and
Apoptosis in Cardiomyocytes of
Rats with MI

On the 7™ day after MI in rats, we examined
the expression of SOD1, SOD2, Bax, and Bcl-2
in the border zones of myocardium. From Figure
4A-4C, it is possible to note that the expression of
SODI and SOD2 in the MI with agomiR-323-3p
group was significantly higher than that in the MI
with NC group. This indicated that miR-323-3p
can inhibit oxidative stress in rat myocardium in
vivo. Compared with the MI with NC group, the
Bax expression in the MI with agomiR-323-3p
group was greatly decreased and the expres-
sion of Bcl-2 was significantly increased (Figure
4D-F). These results indicated that miR-323-3p
overexpression can inhibit myocardial apoptosis
in vivo.

MiR-323-3p Overexpression Improved
Cardiac Function in Rats with Ml

On the 7" day after MI in rats, we performed
echocardiography on all rats in the four groups

(Figure 5A); EF and FS were calculated (Figure
5B and 5C). Compared with the MI with NC
group, the EF and FS of the rats in MI with ag-
omiR-323-3p group were significantly improved.
These results indicated that miR-323-3p overex-
pression could enhance cardiac function in rats
with ML

MiR-323-3p Inhibited H,O,-Mediated
Oxidative Stress and Apoptosis in
H9c2 Cells by Targeting TGF-f2

To explore the mechanism of action of miR-
323-3p, we predicted the target gene using the
TargetScan database. We found that TGF-$2
has a binding site with miR-323-3p (Figure 6A).
Then, we used Western blot to verify that, as
shown in Figure 6B-6D, H,O, treatment can
significantly increase the expression of TGF-$2
and JNK, but the expression of TGF-f2 and INK
was decreased after treated with miR-323-3p
mimic. In addition, we performed a Luciferase
activity assay. Moreover, miR-323-3p overex-
pression greatly reduced the Luciferase activity
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Figure 4. Overexpression of miR-323-3p attenuated oxidative stress and apoptosis of ischemic myocardium in vivo. A, The
expression of SOD1 and SOD2 in MI group decreased significantly, and the expression of SOD1 and SOD2 increased in MI
with agomiR-323-3p group. B, Statistical results of protein level of SODI (“*” p<0.05 vs. sham, “*” p<0.05 vs. NC, n=3). C,
Statistical results of protein level of SOD2 (“*” p<0.05 vs. sham, “*” p<0.05 vs. NC, n=3). D, The expression of Bcl-2 in MI
group decreased significantly, but increased in MI with agomiR-323-3p group. Bax expression was opposite to Bcl-2. E,
Statistical results of protein level of Bax (“*” p<0.05 vs. sham, “*” p<0.05 vs. NC, n=3). F, Statistical results of protein level of

Bcl-2 (“*” p<0.05 vs. sham, “*” p<0.05 vs. NC, n=3).
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Figure 5. MiR-323-3p overexpression improved cardiac function in rats with MI. A, Representative photographs of rat
echocardiography. B, Ejection fractions (EF). C, Fractional shortening (FS) (“*” p<0.05 vs. sham, “#” p<0.05 vs. NC, n=6).

of the WT group but had no effect on the mutant
group (Figure 6E). Therefore, miR-323-3p tar-
geted TGF-B2 and inhibited TGF-f2/JNK sig-
naling pathway.

Discussion
The heart is an organ with high metabolism
in the body. Cardiomyocytes have high require-

ments for blood supply and oxygen supply. Cor-
onary heart disease causes absolute or relative
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ischemia and hypoxia of cardiomyocytes to pro-
mote oxidative stress and apoptosis!®. There are
several papers that have illustrated the role of
miR-323-3p in regulating apoptosis'’. However,
studies on the role of miR-323-3p in ischemic
myocardium are rare. Therefore, we sought to
demonstrate that miR-323-3p can inhibit oxida-
tive stress and apoptosis in cardiomyocytes in
this study.

In vitro, we used H,0O, to induce H9c2 cell
injury. The results showed that the treatment
with H O, greatly decreased the expression of
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Figure 6. MiR-323-3p directly targeted TGF-B2 and inhibited TGF-B2/JNK signaling pathway. A, Binding site predicted by
the TargetScan database. B, Western blot showed that the expression of TGF-B2 and JNK in H,O, treatment group increased
and decreased in miR-323-3p mimic group. C, Statistical results of protein level of TGF-B2 (“*” p<0.05 vs. control, “*” p<0.05
vs. NC, n=3). D, Statistical results of protein level of INK (“*” p<0.05 vs. control, “*’ p<0.05 vs. NC, n=3). E, MiR-323-3p
overexpression significantly decreased the relative Luciferase activity in WT group but did not decrease the relative Luciferase

activity in MUT group (“*” p<0.05 vs. WTHNC, n = 3).

miR-323-3p in H9¢2 cells. Moreover, the expres-
sion of SOD1 and SOD2 was decreased and the
expression of ROS was increased in the H,O,
treatment group. However, in the miR-323-3p
mimic group, SOD1 and SOD2 expression in-
creased significantly, and ROS levels decreased
significantly. These illustrated the role of miR-
323-3p in anti-oxidative stress in myocardial
injury. Similarly, after treatment with H202, the
expression of Bax increased, the expression of
Bcl-2 decreased, the number of TUNEL-pos-
itive cells increased, and the apoptosis rate
of cells increased. However, overexpression of
miR-323-3p reversed these results, demonstrat-
ing the anti-apoptotic effect of miR-323-3p in
HO9c2 cells.

In vivo, we constructed a rat MI model. Ox-
idative stress and apoptosis of myocardium in
rats with MI injected with agomiR-323-3p were

significantly inhibited, and cardiac function was
significantly improved. Therefore, we believed
that miR-323-3p was involved in the regulation of
cellular oxidative stress and apoptosis induced by
myocardial ischemia.

The TGF-f superfamily plays an important
role in cell growth, differentiation, tissue repair,
inflammation, and other aspects'?. TGF-B2 is a
member of the superfamily. Using a database to
predict target genes, we found that TGF-B2 has a
binding site with miR-323-3p. Luciferase activity
assay demonstrated that TGF-B2 is a target gene
of miR-323-3p. Moreover, using Western blot, we
found that miR-323-3p overexpression signifi-
cantly inhibited the expression of TGF-f2 and
JNK. This indicated that miR-323-3p may play a
role in inhibiting oxidative stress and apoptosis of
cardiomyocytes by regulating the TGF-B2/JNK
pathway.
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Conclusions

The results of this study revealed that the
expression of miR-323-3p was reduced in isch-
emic myocardium and H,O_-treated H9¢2 cells.
Moreover, miR-323-3p overexpression can in-
hibit oxidative stress and cardiomyocyte apop-
tosis by regulating the TGF-B2/JNK pathway.
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