THE ANATOLIAN
JOURNAL OF
CARDIOLOGY

MiRNA-615-3p Alleviates Oxidative Stress
Injury of Human Cardiomyocytes Via PI3K/Akt
Signaling by Targeting MEF2A

ABSTRACT

Background: Myocardialinfarction, a coronary heartdisease, isa serious hazard to human
health. Cardiomyocyte oxidative stress and apoptosis have been considered as the main
causes of myocardial infarction. Here, we aimed to investigate the role of miR-615-3p in
oxidative stress and apoptosis of human cardiomyocytes.

Methods: Reverse transcription-quantitative polymerase chain reaction was performed
to determine miR-615-3p or MEF2A expression in human cardiomyocytes. Apoptosis
and viability of human cardiomyocytes were assessed by flow cytometry analysis and
CCK-8 assay. In addition, the contents of malondialdehyde, reactive oxygen species, and
superoxide dismutase were detected by corresponding commercial kits. The binding of
miR-615-3p and MEF2A in human cardiomyocytes was examined by luciferase reporter
assay.

Results: Hypoxia/reoxygenation treatment downregulated the expression level of
miR-615-3p in human cardiomyocytes. Overexpressing miR-615-3p increased human
cardiomyocyte viability and decreased human cardiomyocyte apoptosis. Moreover, miR-
615-3p mimics suppressed oxidative stress in hypoxia/reoxygenation-stimulated human
cardiomyocytes. MEF2A was confirmed as a target gene of miR-615-3p and was highly
expressed in hypoxia/reoxygenation-stimulated human cardiomyocytes, and its upregu-
lation partially reversed the influence of miR-615-3p mimics on oxidative stress and apop-
tosis of human cardiomyocytes. Moreover, miR-615-3p inactivated the P13K/Akt pathway
by inhibiting MEF2A.

Conclusions: Overexpression of miR-615-3p protects human cardiomyocytes from oxida-
tive stressinjury by targeting MEF2A via the PI3K/Akt signaling.
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INTRODUCTION

Myocardial infarction (MI) is a typical coronary heart disease, which seriously
endangers human health."? Although treatments for Ml have been improved
over the years, the mortality rate is still high.** Therefore, new treatments at the
molecular level are urgently needed. Importantly, it has been suggested that the
hypoxia/reoxygenation (H/R) injury and apoptosis of myocardial cells are the rea-
sons for the occurrence of MI.>¢ Various studies have reported that oxidative stress
is also the main cause of ML H/R injury is associated with mitochondrial dam-
age' andinduces the increased reactive oxygen species (ROS) levels.” Thus, the
inhibition of cell apoptosis and oxidative stress under myocardial H/R injury might
serve as a key approach for treating M.

MicroRNAs (miRs/miRNAs) areinvolved in a wide range of biological processes and
can regulate gene expression by degrading or inhibiting the translation of target
MRNAs."®2° The mature miRNA consists of approximately 22 nucleotides and reg-
ulates the target mRNA by specifically connecting to the 3'-untranslated region
(3'-UTR) of the target mRNA.?' In recent years, relevant studies have confirmed
that miRNAs can affect the occurrence of cardiovascular diseases by regulating
the functions of cardiac myocytes.??? For example, miR-323-3p inhibits oxidative
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stress and apoptosis of cardiomyocytes via regulation of the
TGF-p2/JNK pathway.?* Mir-124 targeting Dhcr24 regulates
oxidative stress and cardiomyocyte apoptosis.?®> MiR-22 is
also involved in the occurrence of MI.? It was also reported
that miR-615-3p has an inhibitory effect on various diseases
through diverse mechanisms.?? Importantly, miR-615-3p
has been reported as a downregulated miRNA in acute
MI.3° However, the corresponding mechanisms of miR-615-3p
in oxidative stressinjury of HCMs have not been studied yet.

Myocyte enhancer factor 2A (MEF2A) is a widely distrib-
uted DNA-binding transcription factor.® New evidence sug-
gests that the MEF2 family interacts with multiple signaling
pathways and is involved in the development of a variety of
human diseases.*?* Moreover, MEF2A has been suggested
to have an inhibitory effect on cell senescence by positively
regulating the PI3K/Akt signaling pathway.*® It has also been
reported that PI3K and Akt activation is implicated in oxida-
tive stress and apoptosis in MI.%®

We hypothesized that miR-615-3p is involved in the H/R-
stimulated injury of HCMs and its function is associated with
the MEF2A/PI3K/Akt pathway. In this study, we focused
on exploring the role of miR-615-3p on oxidative stress
and apoptosis in H/R-stimulated human cardiomyocytes
(HCMs) and explored its downstream pathway.

METHODS

Ethical Approval
Our study did not require an ethical board approval because
it did not contain human or animal trials.

Cell Culture and Treatment

HCMs were purchased from Lonza (Walkersville, Maryland,
United States)andwereculturedinfibroblastgrowthmedium
(FGM) containing 500 mL of basal medium, 10 mL of fetal
bovine serum, 5 mL of fibroblast growth supplement, and 5
mL of antibiotics at 37°C in a humid incubator with 5% CO,
and 95% air. MiR-615-3p mimics (miR mimics), and the corre-
sponding negative control (NC mimics) were purchased from
RiboBio (Guangzhou, China). The MEF2A-overexpressing
vector (pcDNA3.1-MEF2A), and the NC (empty pcDNA3.)
were synthesized by GenePharma (Shanghai, China). All the
oligonucleotides and vectors were transfected into HCMs
using the Lipofectamine 2000 reagent (Invitrogen, Carlsbad)
atroom temperature for 48 hours according to the manufac-
turer’'sinstructions. HCMs in the control group were cultured
under normal oxygen conditions. After transfection for 48
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hours, cells received H/R treatment. Cells were incubated in
serum-free DMEMin a hypoxia chamber (Biospherix, Lacona,
NY, USA) for 30 minutes with 5% CO, and 95% N, The reoxy-
genation was conducted in a humidified atmosphere con-
taining 5% CO, and 95% air at 37°C for 1 hour in DMEM/F12
containing 10% FBS. After 48 hours of reoxygenation, the
cells were collected to detect gene expression, oxidative
stress, and apoptosis.

Reverse Transcription-Quantitative Polymerase Chain
Reaction (RT-gPCR)

RNA samples from HCMs were extracted by TRIzol reagent
(Takara Bro Inc, 9108). Hiscript @ lll Reverse Transcriptase kit
(cat. # R302-01; Vazyme) was used to synthesize cDNA from
1pg of total RNA. SYBR-Green system (Toyobo Life Sciences)
was used to perform gPCR with specific primers. GAPDH
was an internal control. The primers are as follows: MEF2A,
forward: 5'-CAC TCA ACC TCT TGC TAC C-3/, reverse: 5'-
GTG AAT AAT CAG TGT TGT AGG C-3’; miR-615-3p, forward:
5'-ACA CTC CAG CTG GGT CCG AGC CTG GGT CTC-3/,
reverse: 5'-TGG TGT CGT GGA GTC G-3'; GAPDH, forward:
5'-TCA AGATCATCA GCA ATG CC-3/, reverse: 5'-CGA TAC
CAA AGT TGT CAT GGA-3'. The relative expression of the
genes was calculated by the 2249 method.*”

Detection of Intracellular ROS Production

Intracellular ROS accumulation in HCMs was detected
using a ROS assay kit (cat. # S0033S; Beyotime Institute of
Biotechnology, Haimen, China). HCMs were cultured in a
96-well plate with 10 pmol/L of H2DCF-DA for 1hour at 37°C.
A fluorescence plate reader (BD Falcon, San Jose, CA, USA)
was applied to evaluate the fluorescence intensity at Ex./
Em.=488/525nm.

Detection of Malondialdehyde (MDA) Concentration and
Sodium Superoxide (SOD) Enzymic Activity

After 48 hours of culture, HCMs of each group were col-
lected and washed three times with PBS. After being cen-
trifuged for 5 minutes at 1000 r/min, cell lysates were mixed
with PBS and added to the incubator, which was cultured
for 10 minutes at 4°C. Next, the supernatant was harvested
after 5 minutes of centrifugation at 12 000 r/min to obtain
the contents of MDA. MDA concentration was measured
using an MDA Kit (cat. # S0131S; Beyotime Biotech, Shanghai,
China). SOD enzymic activity was determined using a com-
mercially available colorimetric assay kit (cat. # ab65354;
Abcam, Cambridge, UK).

Detection of Cellular ATP Levels

The firefly luciferase-based ATP assay kit (cat. # S0027;
Beyotime, Shanghai, China) was used to measure ATP
production. Briefly, HCMs were lysed and centrifuged at
12 000X g. To conduct a subsequent reaction, the super-
natant was then mixed with the ATP detection solution.
Luminance was measured with a multifunctional microplate
reader (BIO-TEK).

Flow Cytometry

The apoptosis rate of HCMs was detected by flow cytometry
using Annexin V-FITC kit (cat. # C1062S; Beyotime). Next, the
apoptotic cells were double stained with propidium iodide
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(cat. # ST511; Beyotime) and Annexin V-fluorescein isothio-
cyanate. Finally, fluorescence was analyzed on a FACSCanto
flow cytometer (Becton Dickinson, NJ, USA). FACSDiva 6.0
software was used for data analysis.

Western Blot Analysis

The proteins were separated from HCM cells with RIPA lysis
buffer (cat. # PO013B; Beyotime). The protein concentration
was evaluated by a BCA Protein Assay Kit (cat. # P0O012S;
Beyotime). The isolated protein was transferred into the
PVDF membrane and blocked with 5% skim milk for 1 hour.
The primary antibodies include anti-MEF2A (ab197070, 1 :
1000), anti-GAPDH (ab8245,1:10 000), anti-PI3K (anti-PI3K,
1:1000), and anti-Akt (ab38449, 1: 1000). The membranes
wereincubated with the horseradish peroxidase-conjugated
secondary antibodies at 4°C overnight. The ECL chemilumi-
nescence system was used to detect the immunoblots. Gray
values of the protein bands were analyzed by the Image)
software.

Luciferase Reporter Assay

HCMs were transfected with the plasmids that contain the
wild-type MEF2A 3'-UTR, mutant MEF2A 3'-UTR, and miR-
615-3p mimics or its negative control using Lipofectamine
2000. After 48 hours, luciferase activity was determined
by normalizing firefly luciferase to renilla luciferase using
a Dual-Luciferase Reporter Gene Assay Kit (cat. # RG027;
Beyotime).

Cell Counting Kit-8 (CCK-8) Assay

First, HCMs (1 x 10* cells/well) were seeded into the 96-well
plates. After incubation for 48 hours, CCK-8 solution (cat.
# C0037; Beyotime) was added to test cell viability at 37°C.
After HCMs being cultured for 24 hours, 48 hours, and
72 hours, cell viability was determined by measuring the
absorbance at the wavelength of 450 nm using a microplate
reader (Bio-Rad, Hercules, Calif, USA).

Statistical Analysis

Data are expressed as the mean + standard deviation
(SD) from three independent experiments. Each trial was
repeated in triplicate. Detailed information has been
provided in Supplementary Table 1. GraphPad Prism 7 (La
Jolla, Calif, USA) and SPSS 19.0 (IBM, Armonk, NY, USA) were
used to analyze the experimental results. Student's t-test
was used to compare the differences between two groups,
forexample, gene expressionin control cellsand H/R-treated
cells, or in cells transfected with NC mimics and miR-615-3p
mimics. The normality test used in the study was Shapiro—
Wilk (S—W) test. The one-way analysis of variance (ANOVA)
followed by Tukey's post hoc test was adopted for difference
comparison among more than 2 groups. The significance
level was accepted as P < .05.

RESULTS

Overexpression of miR-615-3p Alleviates Apoptosis and
Oxidative Stress

We first detected miR-615-3p expression by RT-qPCR, which
showed that H/R treatment decreased the miR-615-3p
expression (Figure 1A). The overexpression efficiency of miR-
615-3p was examined, and we found that the expression level

Zhang et al. Role of miR-615-3p in Human Cardiomyocytes

of miR-615-3p was significantly higher in the miR-615-3p
mimics group than NC mimics group in HCMs (Figure 1B).
CCK-8 was used to examine the cell viability of HCMs. MiR-
615-3p overexpression rescued the H/R-induced suppressive
effects on cell viability (Figure 1C). According to the flow
cytometry analysis, H/R treatment increased the cell
apoptosis rate of HCMs, while miR-615-3p mimics decreased
it (Figure 1D and E). H/R induced the increased ROS levels in
HCMs, and ROS levels in the miR-615-3p mimics group were
lower than thatin NC mimics group in H/R-stimulated HCMs
(Figure 1F). Subsequently, ELISA was conducted to detect
the changes in MDA and SOD in HCMs. H/R-induced the
increase in MDA content and the decrease in SOD activity in
HCMs were rescued by miR-615-3p mimics (Figure 1G and H).
Finally, miR-615-3p mimics rescued the H/R-induced increase
of ATP concentration in HCMs (Figure 11). Collectively, these
data indicated that miR-615-3p overexpression suppressed
cell apoptosis and oxidative stress injury in H/R-stimulated
HCMs.

MEF2A is a Target Gene of miR-615-3p

The miRDB database (http:/mirdb.org/) shows that a total of
36 mRNAs contain binding sites on miR-615-3p. The expres-
sion levels of the six target genes (PSMD11, ZNF626, ITSN1,
MEF2A, USP44, and TOMM7) in HCMs after H/R were exam-
ined (Figure 2A). Among all the target genes, the MEF2A
expression was significantly promoted in H/R-stimulated
HCMs. Similarly, the proteinlevelof MEF2Awasalsoincreased
in H/R-stimulated HCMs according to the results of western
blot (Figure 2B). Furthermore, the binding site between miR-
615-3p and MEF2A was predicted by the Targetscan website.
These binding sites were highly-conservated among dif-
ferent species (human, chimp, rhesus, squirrel, mouse, etc.)
(Figure 2C). The construct of the pmiR-RB-Report-MEF2A
-3'UTR-WT/MUT vector was shown in Figure 2D. Next, the
luciferase reporter assay further confirmed the interaction
between miR-615-3p and MEF2A 3'-UTR. MiR-615-3p signifi-
cantly reduced the luciferase activity of plasmids contain-
ing wild-type MEF2A 3'-UTR, while that of mutant MEF2A
3'-UTR remained almost unchanged (Figure 2E). In line
with the results of the luciferase reporter assay, we found
that miR-615-3p overexpression downregulated the mRNA
expression and protein levels of MEF2A in HCMs (Figure 2F
and G). Collectively, miR-615-3p was a MEF2A-targeting
miRNA that negatively modulates its expression.

Overexpressed MEF2A Reverses the Inhibitory Effects of
miR-615-3p Overexpression on Oxidative Stress and
Apoptosis

According to the results of RT-qPCR and western blot, miR-
615-3p mimics inhibited the expression of MEF2A, which
was then promoted by pcDNA3.1-MEF2A (Figure 3A and B).
CCK-8 assay showed a reduction of cell viability in the miR-
615-3p+MEF2A group, compared with the miR-615-3p mimics
group (Figure 3C). MEF2A overexpression also increased the
apoptosisrate of HCMs, compared with the miR-615-3p mim-
ics group, as revealed by flow cytometry analysis (Figure 3D
and E). MEF2A overexpression rescued the suppressive
effect of miR-615-3p mimics on ROS accumulation (Figure
3F). Similarly, according to ELISA, miR-615-3p overexpression
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Figure 1. Overexpression of miR-615-3p alleviates apoptosis and oxidative stress. (A) The expression level of miR-615-3p in H/R-

stimulated HCMs was examined by RT-qPCR. (B) Overexpression efficiency of miR-615-3p was detected by RT-qPCR. (C) Cell
viability of HCMs in control, H/R, H/R+NC mimics, and H/R+miR-615-3p mimics group was confirmed by CCK-8. (D-E) Cell
apoptosis rates of HCMs in different groups were detected by flow cytometry. (F) ROS levels in HCMs in different groups. (G-H)
The changes in MDA concentration and SOD enzymic activity in HCMs were detected by corresponding commercial kits. (I) ATP
levels in HCMs in different groups were measured. *P < .05, **P < .01, ***P < .001. HCMs, human cardiomyocytes; RT-qPCR,
reverse transcription-quantitative polymerase chain reaction; ROS, reactive oxygen species.
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suppressed the intracellular MDA content and promoted
SOD activities, while these effects were further reversed
by excessive MEF2A (Figure 3G and H). Finally, miR-615-3p
mimics reduced ATP production, while MEF2A overexpres-
sion reversed it and promoted ATP production (Figure 3l). All
these results indicated that overexpressed MEF2A partially
counteracted the inhibitory effects of miR-615-3p overex-
pression on oxidative stress and apoptosisin HCMs.

Mir-615-3p Inactivates the P13K/Akt Pathway by Inhibiting
MEF2A

Levels of phosphorylated PI3K and Akt proteins were
enhanced after H/R treatment as compared with the
control group. Overexpressed miR-615-3p significantly
decreased phosphorylation of PI3K and Akt proteins in
HCMs, while overexpressed MEF2A partially rescued
the reduction. Thus, miR-615-3p inactivated the P13K/
Akt pathway by inhibiting the expression level of MEF2A
(Figure 4A and B).

DISCUSSION

Cardiomyocyte is essential for blood supply and oxygen sup-
ply and its damage and death contribute to the pathogen-
esis of MIL.*® Notably, the reduction of oxidative stress and
apoptosis in HCMs contributes to the development of MI.*°
Currently, emerging studies have confirmed the importance
of miRNAs in the pathology and physiology of cardiovascular
diseases, for example, it has been shown that miR-21, miR-
133, and miR-499 can prevent the oxidative stress and apop-
tosis of cardiomyocytes, while miR-1, miR199a, and miR-320
can facilitate oxidative stress and apoptosis.*® Although
miR-651-3p has been reported to be lowly expressed in
AMI,3° the detailed biological function of miR-651-3p in Ml
remains unknown. In this study, we investigated the expres-
sion of miR-615-3p in H/R-stimulated HCMs and confirmed
its downregulation, which is in consistent with the previous
study at the in vitro level. Moreover, we figured out the bio-
logical role of miR-615-3p in HCMs and revealed its inhibitory
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effect on oxidative stress and apoptosis in HCMs. To explore
the concrete mechanism of miR-651-3p, we further ana-
lyzed its downstream target genes and relevant signaling
pathways.

The effect of MEF2A on cardiac myocyte function has been
reported in previous studies. For example, the Akt2 defi-
ciency mediated downregulation of MEF2A impairs hyper-
trophy in cardiomyocytes.*®* MEF2A induces cardiomyocyte
hypertrophy through an EGFR-ERK5-HB-EGF-COX-2 path-
way.*" MEF2 is associated with cardiomyocyte apoptosis and
hypertrophy.*? In our study, MEF2A was significantly upregu-
lated in H/R-stimulated HCMs, indicating the close associa-
tion of MEF2A and the H/R-stimulated injury of HCMs, which
led us to focus on MEF2A for further investigation. Next, we
found that miR-615-3p mimics significantly decreased the
mRNA expression and protein levels of MEF2A, which sug-
gested the negative regulation of miR-615-3p on MEF2A.
Subsequently, MEF2A reversed the inhibitory effect of
miR-615-3p overexpression on oxidative stress and apop-
tosis of H/R-treated HCMs. These findings indicated that
miR-615-3p regulates the oxidative stress and apoptosis of
H/R-treated HCMs by MEF2A, indicating the potential miR-
615-3p/MEF2A axis in MI. However, the concrete mechanism
of MEF2A needed further investigation, and we subse-
quently explored the potential signaling pathways that are
regulated by the miR-651-3p/MEF2A axis.

In a previous study, PI3K/Akt signaling has been shown to
be directly regulated by MEF2A.* Importantly, another
study has demonstrated that oxidative stress was inhib-
ited by PI3K/Akt inhibitor in rats with diabetic cardiomy-
opathy.** The PI3K/Akt pathway plays a protective role in
cardiomyocytes against the H/R-induced oxidative stress
and apoptosis.“4#4> Thus, we hypothesized that the miR-
615-3p/MEF2A axis might affect oxidative stress and apop-
tosis via the PI3K/Akt pathway in HCMs. Western blot was
used to verify our hypothesis. We found that overexpressed

. Control . miR-615-3p
HR v miR-615-3p+MEF2A
4= & NCmimics
ﬁ * k%
3 Exx xkk N
i- &. * -I_ -I- =
2- = +
- =
1 2 o
0 1 1
p-PI3K/PI3K p-AKT/AKT

Figure 4. Mir-615-3p inactivates the P13K/Akt pathway by inhibiting MEF2A. (A-B) H/R-stimulated HCMs were pretreated with
NC mimics, miR-615-3p mimics, or cotreated with miR-615-3p mimics+MEF2A overexpression vector, and the protein levels of
phosphorylated PI3K, Akt and total PI3K, Akt proteins were measured by Western blot analyses. *P < .01, ***P < .001. HCMs,
human cardiomyocytes
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miR-615-3p significantly decreased the phosphorylation of
PI3K and Akt in HCMs, while overexpressed MEF2A partially
rescued the reduction, suggesting that miR-615-3p sup-
presses the PI3K/Akt pathway in HCMs by MEF2A. In other
words, the rescue effects of miR-615-3p on the H/R-induced
oxidative stress and apoptosis of HCMs were achieved by the
MEF2A/PI3K/Akt pathway. Another study also reveals that
miR-615-3p inactivates the PI3K/Akt pathway.*® However, in
contradiction with our study, a previous study revealed the
positive association of miR-615-3p and the PI3K/Akt path-
way.*” Moreover, our results lack the support of in vivo exper-
iments. In addition, whether other target genes (PSMD11,
ZNF626, ITSN1, USP44, and TOMM?7) play the same role as
MEF2A in H/R-stimulated HCMs is unknown, and the specific
mechanism of H/R-induced abnormal expression of miR-
615-3p needed to be clarified in subsequent studies.

To conclude, miR-615-3p exhibited a decreased expres-
sion level in H/R-stimulated HCMs and miR-615-3p mimics
alleviated the oxidative stress and apoptosis. Functionally,
as a target gene of miR-615-3p, MEF2A overexpression
reversed the inhibitory effect of miR-615-3p on oxida-
tive stress and apoptosis in HCMs. We further confirmed
that miR-615-3p attenuated oxidative stress injury of
HCMs by inactivating the PI3K/Akt signaling pathway by
inhibiting MEF2A. Our results indicated that miR-615-3p/
MEF2A axis may provide novel research strategies and
biomarkers for Ml.
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Supplementary Table 1.

Statistical Analysis of Experimental Results

Control
H/R

NC mimics
miR-615-3p

Control
H/R

NC mimics
miR-615-3p

Control
H/R

NC mimics
miR-615-3p

Control
H/R

NC mimics
miR-615-3p

Control
H/R

NC mimics
miR-615-3p

Control
H/R

NC mimics
miR-615-3p

PSMD11
Control
H/R

Figure 1A Experimental Results

n (Trials/Sample Size) r (Replication Size) Mean Standard Deviation
1 3 1.00 0.12
1 3 0.41 0.05

Figure 1B Experimental Results

n (Trials/Sample Size) r (Replication Size) Mean Standard Deviation
1 3 1.00 013
1 3 11.00 110

Figure 1C Experimental Results

n (Trials/Sample Size) r (Replication Size) Mean Standard Deviation
1 3 1.80 0.20
1 3 0.90 0.11
1 3 0.80 0.10
1 3 1.60 0.18

Figure 1E Experimental Results

n (Trials/Sample Size) r (Replication Size) Mean Standard Deviation
1 3 5.41 0.55
1 3 15.81 0.89
1 3 171 0.48
1 3 9.82 0.85

Figure 1G Experimental Results

n (Trials/Sample Size) r (Replication Size) Mean Standard Deviation
1 3 2.20 0.23
1 3 4.50 0.51
1 3 4.70 0.52
1 3 3.30 0.35

Figure TH Experimental Results

n (Trials/Sample Size) r (Replication Size) Mean Standard Deviation
1 3 60.00 6.20
1 3 35.00 3.62
1 3 36.00 3.70
1 3 56.00 5.66

Figure 1l Experimental Results

n (Trials/Sample Size) r (Replication Size) Mean Standard Deviation
1 3 2.20 0.24
1 3 4.20 0.45
1 3 4.40 0.46
1 3 3.30 0.40

Figure 2A Experimental Results

n (Trials/Sample Size) r (Replication Size) Mean Standard Deviation
1 3 1.00 0m
1 3 092 0.09

.001

<0

.001

<0

.001

.015

.001

.005

.001

.038
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Supplementary Table 1.

Statistical Analysis of Experimental Results (Continued)

ZNF626
Control
H/R

ITSN1
Control
H/R

MEF2A
Control
H/R

USP44
Control
H/R

TOMM7
Control
H/R

Wt
NC mimics
miR-615-3p

Mut
NC mimics
miR-615-3p

NC mimics
miR-615-3p

NC mimics
miR-615-3p
miR-615-3p+MEF2A

NC mimics
miR-615-3p
miR-615-3p+MEF2A

NC mimics
miR-615-3p
miR-615-3p+MEF2A

n (Trials/Sample Size)
1
1

n (Trials/Sample Size)
1
1

n (Trials/Sample Size)
1
1

n (Trials/Sample Size)
1
1

n (Trials/Sample Size)
1
1

n (Trials/Sample Size)
1
1

n (Trials/Sample Size)
1
1

n (Trials/Sample Size)
1
1

n (Trials/Sample Size)
1
1
1

n (Trials/Sample Size)
1
1
1

n (Trials/Sample Size)
1
1
1

r (Replication Size) Mean
3 1.00
3 0.90
r (Replication Size) Mean
3 1.00
3 0.96
r (Replication Size) Mean
3 1.00
3 3.33
r (Replication Size) Mean
3 1.00
3 110
r (Replication Size) Mean
3 1.00
3 098

Figure 2E Experimental Results

r (Replication Size) Mean
3 1.00
3 0.43
r (Replication Size) Mean
3 1.00
3 0.97

Figure 2F Experimental Results

r (Replication Size) Mean
3 1.00
3 0.46

Figure 3A Experimental Results

r (Replication Size) Mean
3 1.00
3 0.43
3 214

Figure 3C Experimental Results

r (Replication Size) Mean
3 0.50
3 1.05
3 0.66

Figure 3E Experimental Results

r (Replication Size) Mean
3 14.71
3 6.04
3 13.31

Standard Deviation
0.10
0.10

Standard Deviation
0.09
011

Standard Deviation
01
0.35

Standard Deviation
0.09
013

Standard Deviation
012
0.10

Standard Deviation
011
0.05

Standard Deviation
0.09
0.10

Standard Deviation
(oXNk!
0.05

Standard Deviation
0.10
0.05
0.22

Standard Deviation
0.06
om
0.07

Standard Deviation
0.62
0.37
0.40

294

.681

336

.839

.001

72

.002

.007
<0

<0
.003

<0
<0
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Supplementary Table 1.

Statistical Analysis of Experimental Results (Continued)

NC mimics
miR-615-3p
miR-615-3p+MEF2A

NC mimics
miR-615-3p
miR-615-3p+MEF2A

NC mimics
miR-615-3p
miR-615-3p+MEF2A

p-PI3K/PI3K
Control

H/R

NC mimics
miR-615-3p
miR-615-3p+MEF2A

p-Akt/Akt

Control

H/R

NC mimics
miR-615-3p
miR-615-3p+MEF2A

n (Trials/Sample Size)
1
1
1

n (Trials/Sample Size)
1
1
1

n (Trials/Sample Size)
1
1
1

n (Trials/Sample Size)
1

1
1
1
1

n (Trials/Sample Size)
1

1
1
1
1

Figure 3G Experimental Results

r (Replication Size) Mean
3 4.20
3 2.50
3 3.70

Figure 3H Experimental Results

r (Replication Size) Mean
3 2610
3 44.30
3 31.00

Figure 3| Experimental Results

r (Replication Size) Mean
3 3.90
3 2.20
3 3.50

Figure 4A Experimental Results

r (Replication Size) Mean
3 1.00
3 2.34
3 2.37
3 1.35
3 1.89

r (Replication Size) Mean
3 1
3 2.69
3 2.75
3 1.30
3 2.05

Standard Deviation
0.45
0.03
0.38

Standard Deviation
2.65
4.45
3.89

Standard Deviation
0.40
0.34
0.36

Standard Deviation
012
017
0.20
011
015

Standard Deviation
(o)
0.31
0.29
om
017

.002
.012

.002
.0M

.003
.012

<0

.01

<0

.0m




