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Abstract: Objective: To study whether miR-23 is regulated in coronary artery disease (CAD) patients and what is the
possible mechanism of miR-23 in regulating CAD progression. Method Three different cohorts (including 13 AMI
patients, 176 angina pectoris patients and 127 control subjects) were enrolled to investigate the expression levels
of circulating miR-23 in patients with myocardial ischemia and also the relationship between plasma miR-23 and
severity of coronary stenosis. Plasma miR-23 levels of participants were examined by real-time quantitative PCR. We
further detected the correlation of miR-23 and VEGF by molecular and animal assays. Result miR-23 was enriched
in not only diseased endothelial progenitor cells (EPCs) but also the plasma of CAD patients. Besides, we found out
miR-23 was able to suppress VEGF expression and EPC activities. Reporter assays confirmed the direct binding
and repression of miR-23 to the 3’-UTR of VEGF mRNA. Knock down of miR-23 not only restored VEGF levels and
angiogenic activities of diseased EPCs in vitro, but further promoted blood flow recovery in ischemic limbs of mice.
Conclusion Circulating miR-23 may be a new biomarker for CAD and as a potential diagnostic tool. And increased
miR-23 level may be used to predict the presence and severity of coronary lesions in CAD patients.
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Introduction

More than 80% of sudden cardiac deaths in the
world are caused by atherosclerotic coronary
artery disease (CAD), and the remaining 20% of
cases are caused by other diseases including
cardiomyopathies, congenital heart disease,
left ventricular hypertrophy, aortic valve dis-
ease, and other cardiac disorders [1, 2].
Refurbishment of damaged microcirculation
depends largely on bone-marrow-derived circu-
lating endothelial progenitor cells (EPCs), which
involve in both angiogenesis and vasculogene-
sis [3-5]. So, the dysfunction EPCs also contrib-
utes in CVD pathogenesis. Reports showed
that the number of EPCs is inversely correlated
to progression of coronary heart disease [6].
On the other hand, angiogenic activities in
patients are also reduced. Patients at cardio-
vascular risk with both low EPC counts and
impaired EPC activities have a higher incidence
for cardiovascular events and higher mortality
[7]. These studies also lead to the rationale for

autologous stem cell therapy in different clinical
settings.

MicroRNAs (miRNAs) are endogenous small
non-coding RNAs with 21-25 nucleotides in
length. By pairing with the 3" UTR of target
MmRNAs, miRNAs can regulate protein-coding
genes at the posttranscriptional level via degra-
dation of mMRNAs or repression of protein trans-
lation [7]. At present, About 700 human miR-
NAs have been identified, and most of them
were found to be tissue-/cell-specific [8].
Mounting evidences suggest that miRNAs play
crucial roles in various physiological and patho-
logic processes, and the dysfunctions of miR-
NAs are associated with various diseases and
pathophysiologies [9-11]. Recently, studies
showed that miRNAs are abundantly present in
body fluid and can be used as biomarkers for
some diseases [12-14]. MiR-23 is a muscle spe-
cific miRNA and is expressed abundantly in
myocardial cells [15]. It has been established
that miR-23 plays important roles in myogene-
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sis, cardiac development and hypertrophy.
Previous studies demonstrated that miR-23
had a low level presence in the plasma of
healthy people [11], and it was expressed dif-
ferentially in different cardiovascular diseases
[7, 9]. Recently, it has been reported that the
elevated miR-23 is released into peripheral cir-
culation from the injured myocardium after Ca,*
stimulation [15]. Although these studies dem-
onstrated that the expression of circulating
miR-23 increased in patients with CAD (includ-
ing AMI and angina pectoris) and circulating
miR-23 can be used as a marker for cardiomyo-
cyte death, few clinical studies have reported
on the dynamic change in circulating miR-23
level in the early phase of AMI, and also the cor-
relation between miR-23 concentration and the
severity of coronary stenosis in CAD patients is
not clear.

In the present work, we aimed to confirm the
role of plasma miR-23 as a biomarker for CAD.
Furthermore, we investigated the mechanism
of the levels of circulating miR-23 in the patho-
genesis of coronary heart disease patients to
further explore the mechanism involved in the
vasculogenesis.

Materials and methods
Characteristics of patients

Experiments were conducted in accordance
with the Declaration of Helsinki. Three cohorts
participated in this study. The first cohort
included 13 patients of AMI and 27 healthy vol-
unteers. The inclusion criteria for AMI patients
were based on the third Universal Definition of
Myocardial Infarction. Briefly, AMI patients were
clinically diagnosed by the following criteria: 1)
acute ischemic chest pain within 24 hours; 2)
electrocardiogram change of acute myocardial
infarction (pathological Q wave, ST-segment
elevation or depression); 3) plasma cTnl >0.1
ng/mL. The initial blood sample (denoted by TO)
was collected immediately after the AMI patient
was admitted to Tongji hospital. Other 5 subse-
quent blood samples were obtained at 4, 12,
24, 48, 72 hours after the first collection,
denoted by 4 h, 12 h, 24 h, 48 h and 72 h,
respectively. The second cohort included 22
CAD patients with chest pain having single
lesion of the left anterior descending coronary
artery and 8 non-CAD patients with negative
results of coronary angiography. The third
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cohort contained 246 patients with acute chest
pain. Further, coronary angiography showed
that 154 of them were CAD patients with com-
plex lesions of coronary artery, and the remain-
ing 92 patients were non-CAD patients with no
coronary artery stenosis. A single blood sample
from each participant in both second and third
cohorts was obtained immediately after admis-
sion, and coronary angiography was used to
confirm CAD and define the coronary artery
lesions. Blood samples were collected via
venous puncture. After isolation by centrifuga-
tion, the plasma were transferred to RNase-
free tubes and stored at -80°C until further
processing.

Participants were selected from inpatients or
outpatients departments of Tongji hospital
between October 2012 and June 2014 in
Wuhan, China. The study was approved by the
Medical Ethics Committee in Tongji Hospital
and written informed consents were obtained
from all the participants.

RNA isolation

Total RNAs were isolated by TRIzol LS Reagent
(Invitrogen) according to the manufacturer’s
protocol as described previously [27]. In brief,
total RNA was purified from 500 L of plasma
and ultimately eluted into 25 pL of RNase-free
water.

Detection and quantification of miRNAs by
real-time PCR

Two microgram of total RNA was reverse-tran-
scribed using Transcript First-strand cDNA syn-
thesis SuperMix (TransGen Biotech, Beijing,
China) according to the manufacturer’s proto-
col. The Bulge-Loop™ miRNA gRTPCR Detection
Kit (Ribobio Co., Guangzhou, China) and SYBR
Green PCR SuperMix Kit (TransGen Biotech,
Beijing, China) were used in real-time PCR for
examining the relative quantification of miR-23
according to the manufacturer’s protocol with
the Rotor-Gene 6000 system (Corbett Life
Science, QIAGEN, Hilden, Germany), and U6
was measured as endogenous control for nor-
malizing the data of experimental gRT-PCR.
Each specimen was measured in triplicate. The
threshold cycle (Ct) was defined as the fraction-
al cycle number at which fluorescence exceed
the threshold. In our experiment the detection
limit of Ct value was defined as 40. The Ct val-
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ues from qRT-PCR assays over 40 were treated
as 40 [15, 25, 28, 29].

microRNA quantitative RT-PCR

RNA extraction and RT-qPCR were performed
as described [12]. Total RNA was extracted
using Tri Reagent (Sigma-Aldrich Co., St. Louis,
USA) according to the manufacturer’s instruc-
tions. For miRNA gPCR, the expression levels of
specific miRNAs were detected using stem-loop
RT-PCR [21]. The universal PCR reverse primer
forthe miRNAs was 5-GTGCAGGGTCCGAGGT-3'.
Amplification of marker genes was performed
using specific primers, Maxima SYBR Green
qPCR Master Mix (K0O222, Fermentas) and a
StepOne sequence detector (Applied Bio-
systems, USA). The VEGF mRNA expression
data were normalized to the average value of
GAPDH and beta-actin.

Transfection of microRNA oligonucleotides and
plasmids

The lentiviral expression vector expressing miR-
23 precursor sequence was constructed using
the following primer pairs: forward: 5-TTgg-
gCATATETgACCATCA-3’; reverse: 5-ggAgCTCAA-
CCATACCAggA-3'. MicrON agomir and micrOFF
antagomir (RiboBio Co., Guangzhou, China) for
miR-23 is commercial synthetic RNA molecules
with several chemical modifications for direct
transfection without transfect reagents. To
over-express or knock down miR-23 in EPCs,
agomir or antagomir was added into culture
medium at a concentration of 50 nM at 70% to
80% cell confluence. The expression level of
transfected microRNAs were monitored and
measured by quantitative RT-PCR.

EPC tube formation, transwell cell migration
and cell proliferation assays

In vitro tube formation assay was performed on
EPCs for assessing the capacity of neovascu-
larization as described [12]. Thawed Basement
Membrane Extract (BME, 3433-005-01,
Trevigen Inc.) were plated in 96-well at 37uC for
up to 1 hour to form a reconstituted basement
membrane. EPCs, less than six passage of cul-
tivation, were collected by trypsin/EDTA, and
16104 cells in 100 ml medium were seeded on
Matrigel then incubated at 37°C for 6 hours.
Tube structures were inspected under an
inverted light microscope (100x). To evaluate
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the tube formation capacity, five representative
fields were captured and analyzed by calculat-
ing total tube length in each group. All data
were obtained from three independent experi-
ments with triplication. For easily interpreting
the significance of the experiments, the total
tube length were further normalized to control
group and presented into relative tube length.
For Transwell cell migration assay, 600 ml
medium with 10% FBS were added to the lower
chamber, while 56104 EPCs in 100 ml medium
were subjected to upper chamber of Costar
Transwell Polycarbonate Permeable Supports
(Corning, NY, USA). After 3 hours incubation at
37°C, cell suspensions were removed from
upper chamber and the 8 mm permeable mem-
branes were fixed with 4% paraformaldehyde
for at least 15 minutes at room temperature.
Migrated cells were then stained with Hochest
33342 reagents (Sigma-Aldrich) for 30 minutes
and counted under fluorescent microscope by
five representative fields. The degree of cell
proliferation was examined by the MTT assay
system (Invitrogen, USA) according to the man-
ufacturer’s instructions.

Reporter assays

For luciferase reporter plasmids, the predicted
microRNA-binding site was cloned into the Xbal
site of the pGL3-Basic plasmid with the follow-
ing primers: VEGF-UTR-F, 5-CCgTCTAgATCTT-
TTgCTCTCTCTTgCTCTC-3’; VEGF-UTR-R, 5-AgC-
TCTAgAACggATAAACAE-TAgGCACCAA-3. The Ilu-
ciferase reporter plasmids containing VEGF
mutant binding site was created using the
QuikChange Site-Directed Mutagenesis Kit
(Stratagene, USA). For 3’-UTR reporter assays,
miRNA and reporter plasmids were analyzed by
the measurement of ratio between firefly and
rellina luciferase activities.

Mouse ischemic hind-limb model and EPC
transplantation

Nude mice ranging from 6 to 8 weeks were pur-
chased from the National Laboratory Animal
Center (Taiwan) and kept in micro-isolator
cages on a 12-h day/night cycle for 2 weeks
before operation. After two-week stabilization,
mice received right femoral artery excision for
inducing unilateral hind-limb ischemia as previ-
ously described [22]. Briefly, mice were anes-
thetized by intraperitoneal injection of ket-
amine (100 mg/kg) and xylazine (10 mg/kg).
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ACT (miR-23-U6) pre-stained  with  PKH26
(SigmaAldrich), a tracking dye
for staining cell membrane,
before transplantation. After
72 hours, a total volume of
200 ml medium with 2.56105
EPCs were injected intramus-
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Figure 1. Expression pattern of circulating miR-23 in CAD patients. A. Cir-
culating miR-23 levels in controls and CAD sub-groups. miR-23 was up-reg-
ulated in CAD patients (all P<0.05 as compared to controls; P>0.05 when
compared among SAP, UAP and AMI sub-groups). B. Correlation between the
Syntax score and plasma level of miR-23. (Spearman’s r = 0.468, P<0.01).
C. Plasma levels of PLGF in CAD patients and controls. Compared to controls,
patients with UAP and AMI had significantly lower level of plasma PLGF. (P =
0.86, SAP vs. Control; P = 0.012, UAP vs. Control; P = 0.005, AMI vs. Con-
trol). AMI: acute myocardial infarction; CAD: coronary artery disease patients;
PLGF: placental growth factor; SAP: stable angina pectoris; UAP: unstable

angina pectoris. versus non-ischemic  (left)
limb.

A 5o, Control "o O 60y SAP w2 Statistical analysis
=401, o, M % w0 - ™ SPSS 20.0 was used for the
530 I e 200 o * statistical analysis. Kruskal-
& 20 . % 20 . Wallis H test and Chi square
=10 & test were used to analyze the
ot T r T b~ 5 e % = expression rate in all groups.
ACT (miR-23-U6) ACT (miR-23-U6) One-way analysis of variance

C &0 UAP =16 D 80 AMI n=16 (ANOVA) was used to analyze
- it <. vt the differences between gro-
T 40 s " . R . ups. The LSD method of mul-
2 2 LD N 5 2 40 . tiple comparisons was used
a ot ¢ when the probability for

ol . _ . . 20 ' ' , ' ANOVA was statistically signif-
0 5 10 15 20 5 10 15 20 icant. Statistical significance

ACT (miR-23-U6)

ACT (miR-23-U6)

was set at P<0.05.

Figure 2. Correlation between PLGF and miR-23 in CAD patients. (Pearson r
=0.669, P<0.01). AMI: acute myocardial infarction; CAD: coronary artery dis-
ease patients; NS: no significant; PLGF: placental growth factor; SAP: stable
angina pectoris; UAP: unstable angina pectoris.

Results

Plasma miR-23 levels in CAD
patients versus control group

Both proximal and distal portion of right femo-
ral artery were ligated, as well as distal portion

As shown in Figure 1A, all the CAD subgroups
had significantly increased expression of miR-
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Figure 3. Reduced VEGF levels and angiogenic activities in EPCs from CAD patients. A. Morphology of healthy and diseased EPCs. B. Expression of indicated mol-
ecules in EPCs by flow cytometry analyses. C. Different angiogenic abilities between healthy and diseased EPCs. EPCs from peripheral blood of healthy individuals
(PB-EPCs) migrate faster and form better microvasculature structures in vitro than those from patients with CAD (CAD-EPCs). EPCs from different sources were sub-
jected to Transwell cell migration assays or onto Matrigel for tube formation assays. Migrated cells were stained (representative pictures are shown, left lower panel)
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and counted (right panel, n = 3). Tube lengths of formed microvascular structure were also measured (middle panel,
n = 3). *: P<0.05 by Student’s T test. D. Cell proliferation assays show PB-EPCs grow faster in vitro. Cultured EPCs
were subjected into MTT assays for monitoring cell proliferation rate. *: P<0.05 by Student’s T test.

23 when compared with the control group.
Within the CAD subgroups, patients with AMI
appeared to have the lowest level of circulation
miR-23, although there were no statistical dif-
ferences among the three subgroups. In addi-
tion, the syntax score was correlated with plas-
ma miR-23 level (Spearman’s rank correlation
coefficient; r = —0.468, P < 0.01) (Figure 1B).

Plasma PLGF levels in CAD patients versus con-
trol group

The mean level of plasma PLGF was 32.3 £ 9.3
pg/mL in patients with SAP, which was not sig-
nificantly different from the control group (28.9
+ 6.6 pg/mL, P = 0.86); However, compared
with controls, patients with UAP (38.6 £ 9.1 pg/
mL) and AMI (46.3 + 13.4 pg/mL) had a signifi-
cantly lower level of plasma PLGF (P = 0.012,
UAP vs. Control; P = 0.005, AMI vs. Control).
These results were depicted in Figure 1C.

Correlation of plasma miR-23 and PLGF levels
in CAD patients and controls

In patients with AMI, the miR-23 level was cor-
related with the PLGF expression (Figure 2), but
correlation was not identified in other individual

group.

Isolation and characterization of human EPCs
from the peripheral blood of CAD patients and
healthy subjects

EPCs with a cobblestone-like morphology simi-
lar to mature endothelial cells were obtained
from peripheral blood of CAD patients (CAD-
EPCs) or healthy subjects (PB-EPCs) as
described (Figure 3A). FACS analyses showed
that both EPCs were negative for the hemato-
poietic marker CD45 yet the CD34 precursor
gene (Figure 3B). They also expressed endothe-
lial markers VEGFR2, VE-cadherin, and PECAM
(CD31). Cultured EPCs were subjected into
Transwell cell migration and tube formation
assays, and clearly PBEPC migrated faster and
formed microvasculature structure more effi-
cient than diseased EPCs (Figure 3C). PBEPCs
also proliferate faster than CAD-EPCs (Figure
3D).
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miR-23 regulates EPC function via targeting
VEGF

Knock down of miR-23 in CAD EPCs to a level
compatible to that in healthy EPCs by oligonu-
cleotide antagomirs restored VEGF expression
(Figure 4A). More importantly, angiogenic-relat-
ed abilities, including the migratory and micro-
tubule formation activities, of diseased EPCs
were rescued to levels similar to those of
healthy controls (Figure 4B, 4C).

miR-23 promotes blood flow recovery in isch-
emic limbs in mice

miR-23 antagomirs were transfected into dis-
eased EPCs 24 hours before transplantation,
and the repression of miR-23 levels in trans-
planted EPCs at day O of injection were verified
by RTgPCR (Figure 5A). Local EPC injection was
given at the ischemic hind limb distal to the
arterial occlusion site intramuscularly 3 days
after the surgery, and mice were followed for 2
weeks. As illustrated in Figure 5B, mice without
EPC transplantation (the EGM2 group) showed
delayed blood flow recovery after ischemia sur-
gery compared with that in mice receiving CAD-
EPC (the “Scr” group, CAD-EPCs transfected
with scramble oligonucleotides), as determined
by Laser Doppler imaging. Meanwhile, knock-
down of miR-23 in diseased EPCs significantly
improved blood flow recovery by 90% in the
ischemic limbs in mice (Figures 5B; n = 6 per
group). To further evaluate the effect of miR-23
antagomirs on the homing and differentiation
to endothelial cells of the injected EPCs, as well
as neovascularization/angiogenesis in mice,
immunofluorescence staining was conducted
on mouse tissue sample at 7 days after CAD-
EPC injection. Capillaries in the ischemic mus-
cles were visualized using anti-CD31 immunos-
taining (green, Figure 5C), while injected human
EPCs were detected by PKH-26 fluorescence
(red, Figure 5C). Mice that had received
antagomirs transfectants showed the pres-
ence of more CD31+/PKH-26+ double-positive
cells (white arrowheads) in the capillaries of the
ischemic muscle compared to the medium and
Scr control mice (Figure 5C; quantitative data
in Figure 5D). The limb ischemia model showed
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Figure 4. Restoring miR-23 level in CAD-EPCs repairs EPC functions. (A) RT-
qPCR shows that miR-23 oligonucleotide antagomir transfection represses
CAD-EPC miR-23 to a level similar to that in normal PB-EPC controls. EPC vas-
culogenesis (B) and migration (C) abilities were also measured. *: P<0.05 by
one-way ANOVA test followed by Tukey’s post-hoc test.

that blocking miR-23 restored the defective
angiogenic activities of CAD-EPCs.
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Discussion

Previous studies demonstrat-
ed that miRNAs are abundant-
ly present in a remarkably
stable form and they can be
detected in peripheral circula-
tion [12-16]. Recently, more
and more circulating miRNAs,
including heart-, vascular- and
muscle- specific  miRNAs,
have been reported as new
biomarkers in multiple cardio-
vascular diseases [17]. For
example, circulating miR-23 is
suggested as a biomarker for
heart failure [18]. And addi-
tionally, cardiac-related miR-
NAs (miR-208, miR-499 and
miR-1) and stress-related
miRNAs (miR-21 and miR-
146a) may be potential bio-
markers for acute coronary
syndrome [19]. Moreover, a
recent study had reported
that circulating miR-126, miR-
223 and miR-197 were con-
sistently and significantly
related to incidence of myo-
cardial infarction [20]. These
observations suggest that cir-
culating miRNAs may be use-
ful not only for prediction of
cardiovascular events, but
also serve as sensitive bio-
markers for improving the
diagnostic accuracy of cardio-
vascular diseases. The pres-
ent study demonstrated
dynamic change in circulating
miR-23 expression in the early
phase of acute myocardial
infarction. Furthermore, our
data is the first to demon-
strate a positive correlation
between circulating miR-23
and the severity of coronary
stenosis in CAD patients.

It is believed that the majority
of EPCs, which may derived
from the CD133* hemangio-
blast stem cell population,

reside in the bone marrow in a quiescent state

and are mobilized into the circulation by specif-
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Figure 5. Transplantation of miR-23"* CAD-EPCs improves blood perfusion in the ischemic hindlimb. A. miR-23
levels in transfected CAD-EPCs determined by RT-gPCR. *: P<0.05 by Student’s T test. B. Representative images
of hind limb blood flow measured by laser Doppler before operation (Pre-Op), immediately after hind limb ischemia
surgery (Post-Op), and 2 weeks after intramuscular injection of culture medium (EGM2), peripheral blood EPC-
transfected with scramble oligonucleotides (Scr), or CAD-EPC-transfected with miR-23 oligonucleotide antagomirs
(Anti-miR). C. Quantitative analysis of capillary densities and CD31+/PKH-26+ double-positive cells in ischemic
muscle of mice hind limb ischemia surgery. HPF: high power field; N.D: not detectable; *: P<0.05 by one-way ANOVA
test followed by Tukey’s post-hoc test. D. Immunofluorescence staining on nude mice tissues 7 days after injection
with PKH-26-labeled CAD-EPCs. Capillaries in the ischemic muscles were visualized by anti-CD31 immunostaining
(green), and injected human EPCs were monitored by PKH-26 fluorescence (red). Mice receiving miR-23repressed
EPCs had more CD31+/PKH-26+ double-positive cells (white arrowheads) in ischemic muscle than another 2 con-
trol mice groups (Scr and medium). DAPI: nuclear staining of live cells (blue).

ic stimuli. In addition to VEGF, chemotaxis fac- drugs such as statin, ischemia, and exercise
tors such as granulocyte-macrophage colony- training can all liberate EPCs from the bone
stimulating factor (GM-CSF) [21-23], certain marrow, thereby increasing the number of cir-
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culating EPCs [24]. On top of the autocrine
stimulation scenario, serum paracrine VEGF,
which is released by hypoxic/damaged tissues
or cancer cells, also plays a critical role in EPC
mobilization and activation. Mechanistically,
circulating VEGF protein mobilizes EPCs by acti-
vating matrix metalloproteinase-9 (MMP-9),
which cleaves membrane bound c-Kit ligand to
release soluble c-Kit ligand (also known as
stem cell factor) [25, 26]. This then stimulates
c-Kit* stem cells, including EPCs, to migrate
from a quiescent bone marrow niche to the vas-
cular zone, thereby translocating the cells into
a proliferative state [27]. Thus, anti-VEGF
microRNAs identified in this study may contrib-
ute only in part of the reduced EPC number and
activity in CAD patients. It will help to further
elucidate CAD pathogenesis by identifying
deregulated miRNAs suppressing cKit/CD117
and VEGF receptors (including VEGFR1/FLT1
and VEGFR2/KDR) in CAD-EPCs. For example,
miR-221 and miR-222, whose expression levels
are up-regulated in CAD-EPCs [28-30], also
modulate angiogenesis by targeting c-Kit [31].

Furthermore, circulating miRNAs have been
considered as biomarkers for CVDs, diabetes
mellitus and cancers, and the distinct modifica-
tions in the profile of miRNAs in the blood may
sometimes be detectable several years before
the disease manifests [32]. Recently, microR-
NAs are known to actively or passively released
in the circulation, and the transfer of RNA via
CD63*/CD81" exosomes functions as a novel
mode of intercellular communication [16, 33,
34]. Most of circulating microRNAs are present
in human plasma and serum cofractionate with
the Argonaute2 (Ago2) protein. However, circu-
lating microRNAs have also been found in
membrane-bound vesicles such as exosomes
[35]. Recent evidences point out that exosomal
RNAs (exoRNAs) can be used to evaluate health
status and disease progression. Moreover, cir-
culating levels of certain miRNAs seem to be
predictive of long-term complications. Tumor
cells also communicate with endothelial cell via
exosomal miRNAs [36]. Here we show that miR-
23 secreted by CAD-EPCs are more abundant
in patient plasma. Accordingly, it is possible to
design new biomarker panels consisting of cir-
culating miR-23 for monitoring EPC activities in
vitro or in vivo during the therapeutic proce-
dure. Such biomarker panels will also be useful
for monitoring early CVD cases among high-risk
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population (such as the ones with metabolic
syndrome).

Generally speaking, our research disclosed
miR-23 suppresses EPC activities in CAD
patients via targeting VEGF. With these find-
ings, our research will lead to the development
of new diagnosis and/or prognosis approaches
for cardiovascular disorders as well as other
EPC-related diseases such as diabetes and
stroke.
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