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ABSTRACT

Background: Myocardial infarction (MI) and heart failure 
remain critical states of heart disease with high mortality. Pre-
vious studies have indicated that miRNA has cardioprotective 
effects and can resist myocardial ischemia–reperfusion (I/R) 
injury. However, the role of mir-384-3p in MI has not been 
reported, and whether this miRNA can regulate the apoptosis 
of cardiomyocytes needs to be verified.

Methods: The effect of hypoxia–reperfusion (H/R) on 
cardiomyocyte activity was detected using MTT assay. MiR-
384-3p was knocked down or overexpressed in cardiomyo-
cytes H/R models by pretreatment with miR-384-3p mimic 
or inhibitor to verify the function of miR-384-3p in H/R. 
Circulating levels of miR-384-3p was detected by quantita-
tive realtime PCR, and protein expression was detected by 
western blotting. TUNEL staining and flow cytometry dem-
onstrated a high degree of myocardium apoptosis after H/R 
induction. Dual-Luciferase Reporter Assay detected dynamic 
expression of miR-384-3p and HSP70. The infarction size of 
I/R rats was detected by 2,3,5-triphenyltetrazolium chloride 
(TTC) staining.

Results: MiR-384-3p was closely related to cardiomyo-
cyte activity in H/R progression. Increased expression of mir-
384-3p can promote the production of cleaved caspase-3 and 
cleaved PARP, thereby regulating cardiomyocyte apoptosis. 
HSP70 was a target of miR-384-3p and HSP70 silencing 
aggravated H/R-induced cardiomyocyte dysfunction. In an 
animal model, the expression level of HSP70 is regulated by 
miR-384-3p, and miR-384-3p inhibition remarkably reduced 
I/R-induced MI in rats.

Conclusion: In conclusion, the present report identi-
fied that HSP70 was a potential target of miR-384-3p, and 
miR-384-3p inhibition remarkably reduced I/R-induced MI 
in rats. Therefore, this study provides a novel therapeutic 
approach for the treatment of MI from bench to clinic.

INTRODUCTION

Myocardial infarction (MI) is myocardial ischemic necro-
sis caused by coronary artery occlusion. Although modern 
medical research has made important progress, MI and subse-
quent heart failure remain critical states of heart disease with 
high mortality [Heusch 2008; Mozaffarian 2016]. MI induces 
the apoptosis of cardiomyocytes and the activation and pro-
liferation of cardiac fibroblasts, which lead to progressive car-
diac fibrosis [Vainio 2019; Xia 2016]. Numerous patients with 
chronic myocardial ischemia related to atherosclerosis are 
not suitable for surgical treatment, thus, promoting neovas-
cularization and cardiovascular function as a new therapeutic 
option [Kupatt 2010]. How to improve the microenviron-
ment, promote angiogenesis, and further improve the perfu-
sion of myocardial ischemic tissue to achieve the purpose of 
treatment has become a hot research topic.

The microRNA (miRNA) is a form of endogenous, non-
coding RNA that plays a critical role in gene regulation and 
post-transcriptionally [Bhaskaran 2014; Rzeszutek 2020]. The 
functional miRNA molecules can inhibit protein expression 
and is associated with many diseases. Moreover, miRNAs are 
involved in multiple cellular, physiological, and pathological 
processes [Bartel 2018]. Previous studies have indicated that 
microRNA plays a major role in myocardial infarction [Peng 
2014; Zhang 2015]. For instance, miR-24-3p has cardiopro-
tective effects to resist myocardial ischemia–reperfusion (I/R) 
injury by suppressing RIPK1 [Tan 2018]. MiR-214 attenuates 
I/R-triggered myocardial dysfunction by suppressing PTEN 
and Bim1 expression [Wang 2016]. The increased expression 
of miR-15 can reduce the infarction size of I/R-induced MI 
[Hullinger 2012]. Some studies have found that miR-384-3p 
can promote apoptosis [Wang 2016], and the expression of 
miR-384-3p in I/R rats is significantly upregulated. How-
ever, the role of mir-384-3p in cardiomyocytes has not been 
reported, and whether this miRNA can regulate the apoptosis 
of cardiomyocytes needs to be verified.

The major function of heat shock proteins (HSPs) as 
molecular chaperones is to prevent protein misfolding and 
aggregation, which facilitates the proteins to separate in the 
native state and target lysosomal degradation under stress 
conditions [Becker 1994]. HSPs can improve the stability and 
function of some proteins by inhibiting their phosphorylation 
[Connarn 2014; Yu 2015]. The molecular chaperone 70 kilo-
dalton heat shock proteins (HSP70) is one of the most widely 
studied proteins in the HSP family. HSP70 is a stress-inducible 
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protein, which is overexpressed in diverse stress situations, 
such as oxidative stress or myocardial damage. HSP70 has 
been shown to sustainedly activate extracellular signal-regu-
lated kinase 1/2 pathway and suppress the c-Jun N-terminal 
kinase 1signaling pathway, thereby suppressing cellular oxida-
tive stress, attenuating the rise of calcium and reducing the 
ratio of cardiomyocytes apoptosis among I/R [Song 2019]. 
HSP70 can remarkably inhibit cardiomyocyte apoptosis 
after myocardial I/R injury [Peng 2010]. Recent studies have 
shown that HSP70 inhibits cardiomyocyte necrosis by inhib-
iting autophagy in myocardial I/R injury [Liu 2016]. Based on 
the given background, we explored the role of miR-384-3p 
in MI and verified its interaction with HSP70 to regulate the 
function of myocardial cells.

METHODS

Male Sprague-Dawley (SD) rats between 10-12 weeks of 
age (weighing 250 ± 50 g) were supplied by Shanghai Experi-
mental Animal Center (Shanghai, China). Rats were housed 
under a temperature-controlled room with a 12-hour dark-
light cycle. All animal studies were approved by the Medical 
Ethics Committee of Second Affiliated Hospital of Guangxi 
Medical University and followed the U.S. National Institutes 
of Health Guidelines for the Care and Use of Laboratory 
Animals.

Animal model of acute myocardial infarction: To mimic 
acute myocardial infarction, the method of left coronary 
artery ligation was performed as previously described [Dong 
2009]. In brief, SD rats were anesthetized with intraperitone-
ally 2% of the urethane. The rats were randomly separated 
in three experimental groups with 10 rats per group: sham 
operation control group (Sham), I/R + Ad-NC inh, and I/R + 
Ad-miR-134 inh. Animals were injected with adenovirus that 
expressed miR-384-3p or NC (negative control virus) and 7 
days later, the same procedure described for I/R group was 
performed. In the Sham group, the animal’s chest was opened 
except that their left anterior descending coronary arteries 
were not ligated. I/R was achieved via treated with ischemia 
for 30 minutes and reperfusion for 24 hours of the left ante-
rior descending coronary artery as described [Tang 2006].

Cell culture and ischemia injury model: The primary 
cultures of cardiomyocytes were obtained from neonatal rat 
cardiac ventricular and the cells were dispersed by diges-
tion with collagenase type IV (0.4 mg/ml), 0.1% trypsin, 
and 15μg/ml DNase I. The cells were cultured in Dulbecco’s 
modified Eagle’s medium/F-12 supplemented with 10% fetal 
bovine serum and 1×105 cells per well were seeded into six-
well plates. The cardiomyocytes were transfected with miR-
384-3p mimic, miR-384-3p inhibitor, and negative control 
oligonucleotides and cultured in 3 h of reoxygenation after 
hypoxia for 4 h (H/R).

Cell transfection: Cell transfections were executed by 
using Lipofectamine 2000 (Invitrogen, USA), according to 
the manufacturer’s instructions. Primers used in this study 
were listed as following: the sense primer miR-384-3p mimic 
5′-UCUUUGGUUAUCUAGCUGUAUGA-3′, miR-384-3p 

inhibitor primer 5′-TCATACAGCTAGATAACCAAAGA-3′, 
and negative control primer 5′-UUCUCCGAACGUGU-
CACGUTT-3′. The concentration of the miR-384-3p mimic, 
miR-384-3p inhibitor, and NC used for transfection was 100 
nM in this study. The sequence of short hairpin RNA targeting 
Hsp70 was 5′-GCCCAAGGTGCAGGTGAACTA-3′.

Western blot: Cardiomyocytes were harvested and total 
protein from each group was separated by 10% SDS-PAGE 
and transferred onto polyvinylidene fluoride membranes. 
After incubated with blocking solution (5% non-fat milk) 
for 1 hour, the membrane was incubated with 1:2000 diluted 
primary antibodies overnight at 4°C. The antibodies against 
caspase 3, cleaved caspase 3 and PARP were purchased from 
Abcam (Cambridge, MA, USA). The antibodies against 
cleaved PARP, HSP70 and actin were obtained from Cell Sig-
naling Technology (Beverly, MA, USA). After 1 hour of incu-
bation with secondary antibody (1: 5000), chemiluminescence 
system was used for visualized and quantify the protein bands 
by Image J software.

RNA extraction, quantitative real time (RT)-PCR: 
Cardiomyocytes were harvested and total RNAs were isolated 
by TRIzol reagent (Invitrogen). The total RNA was reverse 
transcribed by using universal cDNA synthesis and the q-RT-
PCR was performed by using SYBR Green Master Mix kits. 
The expression of miR-384-3p was normalized to U6. Fold 
change is expressed over sham control tissue. RNA expres-
sion data calculated by the comparative Ct method (2−ΔΔCt) as 
described by the previous study [Ke 2015]. The primers used 
in present study were listed as following: 

miR-384-3p: 
Forward (5′-3′): TTTTAGAAGCGTTCGGCCAAA; 
Reverse (5′-3′): ACCAGAGTTGCCATTGATAGTGA; 
U6: 
Forward (5′-3′): TCCTCCACGACAACCAAAACC; 
Reverse (5′-3′): TCTTTTCCCAAAATCCCAGACTC.
2,3,5-Triphenyltetrazolium chloride staining: After 

treatment, the rats were anesthetized, and the heart tissues 
were frozen and cut into 5 transverse slices from apex to base 
of equal thickness (2 mm). The sections were counterstained 
with 2,3,5-triphenyltetrazolium chloride (TTC) solution for 
15 minutes and fixed with 4% neutral paraformaldehyde. 
Viable myocardium was red, whereas the infarct area was 
white. The area of myocardial infarction was analyzed with 
Image-Pro 6.0.

Flow cytometry: Cardiomyocytes were detached with 
trypsin and 1 × 106/ml cells were resuspended in binding 
buffer. Then cells were incubated with 5 μl Annexin V-FITC 
and 5 μl propidium iodide from Alexa Fluor® 488 Annexin 
V/Dead Cell Apoptosis Kit (Thermo, USA), following the 
manufacturer’s instructions. The portion of apoptotic cells in 
the experimental group was compared with that of the control 
group in each experiment.

Dual luciferase reporter gene assay: To investigate whether 
HSP70 is a target of miR-384-3p, the binding sites of miR-
384-3p and HSP70 were forecasted by DianaTools. pGL3 
luciferase reporter gene vector (Promega, Madison, WI, USA) 
loaded with wild type (WT)-HSP70 or Mutant (mut)-HSP70 
were co-transfected with miR-384-3p mimic, miR-384-3p 
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inhibitor or negative control (NC) into cardiomyocytes. 
The luciferase activity was assayed with the dual luciferase 
reporter assay system (Promega, WI, USA), according to the 
manufacturer’s instructions.

MTT assay and LDH analysis: 3-(4,5-Dimethylthi-
azol2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay 
(Abcam, Cambridge, UK) were used to detect cardiomyo-
cytes proliferation in the different groups, according to the 
manufacturer’s instructions. Lactate dehydrogenase (LDH) 
release was detected by using the supernatants of cardiomyo-
cytes by a commercial LDH cytotoxicity assay kit (Thermo, 
USA). The cell vitality and the absorbance were measured 
using a microplate reader (Thermo, USA) at 490 nm.

TUNEL staining: Cell apoptosis was measured by 
TUNEL Assay Kit (Abcam, Cambridge, UK), following 
manufacturer’s instructions. Cardiomyocytes were cultured 
in 6-well plates, and the measurement was managed when the 
cells were cultured to 80% confluence. The nuclear morphol-
ogy was stained with 4,6-diamidino-2-phenylindole (DAPI). 
The sample’s image was acquired by a fluorescence micro-
scope. Nuclei labeled with DAPI and TUNEL were consid-
ered positive. Apoptosis rate (%) = the number of TUNEL 
positive myocytes/total number of myocytes × 100%

Statistical analysis: All data were analyzed using Statis-
tical Product and Service Solutions (SPSS) 19.0 (SPSS Inc., 
Chicago, IL, USA) software package. Data were expressed as 
mean ± SD. The differences among groups were performed 
with one-way ANOVA followed by Tukey's post hoc test. 
P-value < 0.05 was defined as statistically significant.

RESULTS

MiR-384-3p is upregulated in myocardial H/R injury: 
MTT assay was performed to evaluate the effect of H/R on 
cardiomyocyte activity, and the results showed that the activ-
ity of cardiomyocytes was remarkably inhibited after H/R 
stimulation. The viability of rat cardiomyocytes was substan-
tially decreased after H/R treatment (Figure 1A), whereas the 
expression level of mir-384-3p was considerably increased. 
(Figure 1) qRT-PCR was introduced to analyze the levels of 
miR-384-3p. Compared with normal cardiomyocytes, miR-
384-3p was upregulated in H/R-injured cardiomyocytes 
(Figure 1B). These results indicated that miR-384-3p was 
closely related to cardiomyocyte activity in H/R progression.

Knockdown of miR-384-3p attenuates H/R-induced 
cellular apoptosis: The function of miR-384-3p in H/R in 
H/R models was examined by pretreatment with miR-384-3p 
mimic or inhibitor to modify the expression level of miR-
384-3p. The results indicated that mir-384-3p inhibitor could 
reverse the decrease in cardiomyocytes activity induced by 
H/R. Meanwhile, miR-384-3p mimic could further aggravate 
the decrease in cardiomyocyte activity induced by H/R (Figure 
2A). (Figure 2) TUNEL staining and Annexin V–FITC 
apoptosis flow cytometry results demonstrated a high degree 
of myocardium apoptosis after H/R induction; however, miR-
384-3p inhibitor substantially alleviated H/R-induced apop-
tosis. Interestingly, miR-384-3p mimic can further aggravate 

H/R-induced myocardium apoptosis (Figure 2B) (Figure 2C). 
In addition, the expression levels of cleaved caspase-3 and 
cleaved PARP were remarkably increased after H/R induc-
tion, but the apoptotic ratios considerably decreased after the 
miR-384-3p inhibitor treatment. Conversely, miR-384-3p 
mimic increased the apoptotic ratio (Figure 2D). These 
results suggested that the increased expression of mir-384-3p 
can promote the production of cleaved caspase-3 and cleaved 
PARP, thereby regulating cardiomyocyte apoptosis.

MiR-384-3p functions as an HSP70 regulator: HSP70 
is a cardioprotective substance that can inhibit myocardial cell 
apoptosis after H/R injury. To predict the target genes of miR-
384-3p, we used TargetScan (http://www.targetscan.org), and 
the results indicated that the HSP70 gene constituted a miR-
384-3p-binding domain on its 3′ UTR (Figure 3A). (Figure 3) 
We performed a miRNA target validation experiment by co-
transfecting cells with either a HSP70-wt or HSP70-mut vector 
and either miR-384-3p mimic, miR-384-3p inhibitor, or their 
negative control (NC). Dual-luciferase reporter assays showed 
that compared with NC, the luciferase activity of HSP70-wt 
was remarkably decreased in cardiomyocytes transfected with 
miR-384-3p mimic and markedly increased in cardiomyocytes 
transfected with miR-384-3p inhibitor. No substantial differ-
ence in luciferase activity was found in the HSP70-mut group 
(Figure 3B). Next, the relationship between miR-384-3p and 
HSP70 were determined by Western blot (Figure 3C). We 
found that H/R induction could increase the expression of 
HSP70. H/R induction with miR-384-3p mimic treatment 
remarkably inhibited the protein expression of HSP70, while 
miR-384-3p silencing treatment reversed its suppression effect 
and promoted the expression of HSP70. The results showed 
that HSP70 is a target axis of miR-384-3p, and miR-384-3p 
can inhibit the expression of HSP70.

HSP70 knockdown reverses the protective effect of miR-
384-3p knockdown on H/R-induced cardiomyocyte injury. 
HSP70 was silenced in cardiomyocytes following H/R injury 
to investigate the role of HSP70 in the protective effect of 
miR-384-3p knockdown on H/R. The results showed that 
HSP70 silencing could further reduce the H/R-induced 
decrease in cell viability (Figure 4A). (Figure 4) However, 
compared with miR-384-3p knockdown alone, cell viability 

Figure 1. Upregulation of miR-384-3p is involved in H/R-induced car-
diomyocyte injury. (A) MTT assay was used to detect the cell viability of 
each group. (B) miR-384-3p expression in cardiomyocytes was assessed 
by qRT-PCR. *** P < 0.001 vs. control. Data are expressed as mean 
± SD; N = 3.
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was remarkably decreased when miR-384-3p inhibitor and 
HSP70 silencing were transfected at the same time (Figure 
4A). The apoptosis experiments also showed that HSP70 
silencing could substantially reverse the protective effect of 
miR-384-3p knockdown on the ratio of cardiomyocyte apop-
tosis (Figure 4B) (Figure 4C). Similarly, compared with miR-
384-3p inhibition alone, knockdown HSP70 enhanced the 
expression of cleaved caspase-3 and cleaved PARP, but this 
effect was remarkably reversed when miR-384-3p and HSP70 
were both inhibited (Figure 4D). These results indicated that 
HSP70 silencing can aggravate H/R-induced cardiomyocyte 
dysfunction, whereas inhibiting miR-384-3p could reverse 
the effect of HSP70 silencing on cardiomyocytes.

MiR-384-3p knockdown suppresses I/R-induced MI 
in rats: Simultaneously, miR-384-3p was silenced in I/R 
models by pretreatment with miR-384-3p inhibitor adeno-
virus to explore the effect of miR-384-3p on myocardial I/R 
injury. As shown in Figure 5A, the infarction size of I/R rats 
was remarkably increased, and the infarction size tended 
to decrease after the inhibition of miR-384-3p. (Figure 5) 

LDH activity and miR-384-3p expression level in I/R rats 
were substantially increased; however, after the inhibition 
of miR-384-3p, the activity of LDH activity was remark-
ably decreased and miR-384-3p was almost not expressed in 
the myocardial tissues of rats (Figure 5B) (Figure 5C). The 
results of Western blot showed that the expression levels of 
HSP70 protein, cleaved caspase-3, and cleaved PARP in I/R 
rats were remarkably increased. After inhibiting miR-384-3p, 
the expression level of HSP70 protein was further increased 
whereas the expression levels of cleaved caspase-3 and cleaved 
PARP were decreased (Figure 5D). Taken together, these 
results suggest that HSP70 expression level was regulated by 
miR-384-3p, and miR-384-3p inhibition remarkably reduced 
I/R-induced MI in rats.

DISCUSSION

In this study, our results for the first time showed that 
the HSP70 expression level is regulated by miR-384-3p, and 

Figure 2. Knockdown of miR-384-3p reduces H/R-induced cardiomyocytes apoptosis. (A) MTT assay was used to detect the cell viability of each group. 
Cardiomyocytes were allocated to 6 groups: control, H/R, H/R+ miR-384-3p mimic, H/R+NC mimic, H/R+ miR-384-3p inhibitor and H/R+ NC inhibitor. 
(B) Representative immunofluorescence photomicrographs of and TUNEL (apoptosis marker, red) positive cells in each experimental group. All cell nuclei 
were counterstained with DAPI (blue). (C) Flow cytometry measured apoptosis of cardiomyocytes. (D) Western blotting analysis for the apoptosis-related 
protein expression (cleaved PARP, PARP, cleaved caspase-3 and caspase-3). Data are expressed as mean ± SD; N = 3. *P < 0.05; ** P < 0.01; *** P < 0.001.
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miR-384-3p inhibition remarkably reduced I/R-induced MI.
Reperfusion of ischemic tissues, termed as I/R injury, 

induces cardiomyocyte death, leading to impaired cardiac 
function. I/R injury is caused by depriving of blood supply 
to the tissue for a period of time and by cellular damage 
occurring as a consequence of reperfusion. Numerous 
studies have investigated the essential molecular mecha-
nisms of myocardial I/R-injury to find effective therapeutic 
approaches to reduce I/R injury-mediated cardiomyocyte 
apoptosis [Maneechote 2018; Zhu 2015]. Recently, research 
has reported the use of miRNAs to effectively diagnose and 
treat cardiovascular diseases, such as MI, atherosclerosis, and 
hypertension [de Lucia 2017; Samanta 2016]. Some cardiac 
miRNAs, such as miR-1, miR-208a, miR-499, miR-499-5p, 
and miR-133, were found to be invariably upregulated in the 
plasma of patients with acute MI within hours after the onset 
of infarction [Pinchi 2019; Xiao 2014]. Previous studies have 
demonstrated that miRNAs (miR-409-3p, miR-384-3p, and 
miR-101a) are involved in myocardial disease [Kim 2019]. 
Consistent with this finding, a preliminary study indi-
cated that the expression level of mir-384-3p is remarkably 
increased in I/R-induced cardiomyocytes [Kim 2019]. In this 
study, the results suggest that overexpression of miR-384-3p 
may be a missing link in the poor prognosis of acute MI. The 
apoptosis of cardiomyocytes is closely related to the sever-
ity of acute MI. Thus, we explored the effects of modified 
expression of miR-384-3p in a I/R model on regulation of 
cardiomyocyte apoptosis. The inhibition of miR-384-3p in 
cardiomyocytes attenuated the cellular apoptosis induced by 

I/R injury. Although miR-384-3p is a biomarker with clini-
cal importance in acute MI diagnosis [Borosch 2017], the 
mechanism that regulates miRNA function has not been 
completely explained. Bioinformatic algorithms were used 
to search for potential target genes of miR-384-3p to iden-
tify the mechanisms involved in the miR-384-3p-mediated 
suppression of I/R injury. TargetScan results showed that the 
HSP70 gene constitutes a miR-384-3p-binding domain on 
its 3′ UTR. HSP70 exerts anti-apoptotic function in down-
stream signaling pathways, which activate caspase-3-like 
proteases and prevent Bcl 2-associated X translocation [Bari 
2003; Ribeil 2007]. Furthermore, overexpression of HSP70 
also prevents proteins misfolding and aggregating. In this 
study, HSP70 silencing aggravated I/R-induced cardiomyo-
cyte dysfunction, whereas inhibiting miR-384-3p reversed 
HSP70 silencing-induced effects on cardiomyocytes. These 
results are consistent with previous reports that the over-
expression of HSP70 could attenuate heart and brain I/R 
injury. Furthermore, HSP70 expression level is regulated 
by miR-384-3p, and miR-384-3p inhibition remarkably 
reduced I/R-induced MI in rats.

In conclusion, the present report demonstrated that the 
knockdown of miR-384-3p protected cardiomyocytes from 
I/R-induced cellular dysfunction and apoptosis. Moreover, 
these results identified that HSP70 is a potential target of 
miR-384-3p. HSP70 expression level is regulated by miR-
384-3p, and miR-384-3p inhibition remarkably reduced I/R-
induced MI in rats. Therefore, this study provides a potential 
therapeutic target for the treatment of MI.

Figure 3. miR-384-3p directly targets HSP70. (A) Wild-type (HSP70-wt) and mutant (HSP70-mut) miR-384-3p binding sites in the 3’UTR of HSP70. (B) 
Dual-luciferase activity assay was performed at 36h after cardiomyocytes were co-transfected with HSP70-wt or HSP70-mut vector and miR-384-3p mimic, 
miR-384-3p inhibitor or their negative control (NC). (C) HSP70 protein was examined by Western blot analysis. Data are expressed as mean ± SD; N = 3. 
** P < 0.01; *** P < 0.001.
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Figure 4. miR-384-3p regulated cardiomyocyte injury induced by H/R through HSP70. (A) MTT assay was used to detect the cell viability of each group. 
Cardiomyocytes were allocated to 5 groups: control, H/R+ NCinh + shNC, H/R+ miR-384-3p inh + shNC, H/R+ NCinh + shHSP70 and H/R+ miR-384-3p 
inh + shHSP70. (B) Representative immunofluorescence photomicrographs of and TUNEL (apoptosis marker, red) positive cells in each experimental group. 
All cell nuclei were counterstained with DAPI (blue). (C) Flow cytometry measured apoptosis of cardiomyocytes. (D) Western blotting analysis for HSP70 
and the apoptosis-related protein expression (cleaved PARP, PARP, cleaved caspase-3 and caspase-3). Data are expressed as mean ± SD; N = 3. * P < 0.05; 
** P < 0.01; *** P < 0.001.
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