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Fig. 1 The expression of miR-21 in cardiomyocytes
treated with H/R injury
HI9C2 cardiomyocytes and primary cardiomyocytes from rats were
exposed to hypoxia/reoxy genation injury (H/R) or not (Control),
gRT-PCR was used to determine miR-21 expression. *P < 0.05 vs.
Control. [J: Control; H: H/R.
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Fig. 2 The effect of miR-21 on myocardial
apoptosis induced by H/R injury

HI9C2 cardiomyocytes were exposed to hypoxia/reoxy genation injury
(H/R) or not (Control) after respective transfection of Control miRNA
(H/R + Control miRNA), miR-21 mimics (H/R + miR-21 mimics) or
miR-21 inhibitors (H/R+miR-21 inhibitors), flow cytometry analysis was
used to detect cardiomyocytes apoptosis. *P < 0.05 ys. Control. *P <
0.05 ps. H/R. I: Control; 2: H/R; 3: H/R+ Control miRNA; 4: H/IR+
miR-21 mimics; 5: H/R+miR-21 inhibitors.
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Fig. 3 The effect of miR-21 on myocardial autophagy induced by H/R injury
HIC2 cardiomyocytes were exposed to hypoxia/reoxy genation injury (H/R) or not (Control) after respective transfection of control miRNA (H/R +
Control miRNA), miR-21 mimics (H/R+miR-21 mimics) or miR-21 inhibitors (H/R+miR-21 inhibitors), Western blot was employed to determine the
expression of beclin-1 and p62. H/R.*P < 0.05 vs. Control. “P < 0.05 »s. H/R. O : Beclin-1; W : p62. I: Control; 2: H/R; 3: H/R+ control miRNA; 4:
H/R+ miR-21 mimics; 5: H/R+miR-21 inhibitors.
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Fig. 4 The influence of miR-21 on expression of Rablla
HIC2 cardiomyocytes were exposed to hypoxia/reoxy genation injury (H/R) or not (Control) after respective transfection of Control miRNA (H/R+
Control miRNA) or miR-21 mimics (H/R+miR-21 mimics), qRT-PCR (a) and Western blot (b) was employed to determine the expression of Rabl1la.
*P <0.05 ps. Control. P <0.05vs. H/R. I: Control; 2: H/R; 3: H/R+control miRNA; 4: H/R+miR-21 mimics.
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Fig. 5 Dual luciferase report gene assay
Bioinformatics predictionsuggest that 3'-UTR of Rabl1la contains predicted binding site for miR-21(a). Recombinant plasmids containing wild-type
3’ UTR of Rablla (Rablla 3'UTR-WT ) or mutant 3'UTR of Rablla (Rablla 3'UTR-MU) were constructed and co-transfected with miR-21 mimics
into HEK?293 cells containing pRL-TKvector, control miRNA co-transfected with pRL-TK vector as internal control reporter (Control), dual luciferase
reporter assay (b) was used to determine luciferase activity.*P < 0. 05 »s. Control. /: Control; 2: Rablla 3’-UTR(WT); 3: Rablla 3’-UTR(MU).
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Fig. 6 Overexpression of Rabl1la changes miR-21 mediated autophagy and apoptosis
Rablla overexpressed plasmid which have no miR-21 binding site was constructed and transfected into H9C2 cardiomyocytes (Rablla) or not
(Control). HIC2 cardiomyocytes were exposed to hypoxia/reoxygenation injury (H/R) after transfection of miR-21 mimics (H/R+miR-21 mimics), or
cotransfection of miR-21 mimics and Rablla overexpressed plasmid (H/R+miR-21 mimics+Rablla). gRT-PCR and Western blot was employed to
determine the expression of Rablla (a, b), beclin-1 and P62 (e, d), flow cytometryanalysis was used to detect cardiomyocytes apoptosis(c). *P < 0. 05
vs. Control and vector. *P < 0. 05 ps. H/R. **P < 0. 05 ps. H/R+miR-21 mimics. /: H/R; 2: H/R+ miR-21 mimics; 3: H/R+ miR-21 mimics+Rabl1la.
(d, ) @: beclin-1; W : p62.
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The Role of microRNA-21 in Rat Cardiomyocytes Exposed to
Hypoxia/Reoxygenation Injury and Its Influence on Myocardial Autophagy

LI Hui", ZHAO Kai, WANG Lei
(Department of Cardiovascular Medicine, The First People’s Hospital of Shangqiu, Shangqiu 476000, China)

Abstract The hypoxia/reoxygenation injury model was established in rat cardiomyocytes to investigate the
influence of microRNA-21 on apoptosis and autophagy in rat cardiomyocytes exposed to hypoxia/reoxygenation
injury. According to RT-PCR, miR-21 was up-regulated(P < 0.05) in myocardial cells after hypoxia/reoxygenation
injury. Moreover, myocardial apoptosis was aggravated according to flow cytometry. According to RT-PCR and
Western blot, p62 was down-regulated whereas beclin-1 was up-regulated in cardiomyocytes (P < 0.05) after
hypoxia/reoxygenation injury. These consequences inditicated that hypoxia reoxygenation induced abnormal
myocardial apoptosis and autophagy. miR-21 mimic or inhibitor were transfected into cardiomyocytes via
liposome. MiR-21 mimic transfection significantly enhanced myocardial apoptosis (P < 0.05), up-regulated
expression of p62, and down-regulated of expression of beclin-1in myocardial cells in rat cardiomyocytes(P < 0.05),
while miR-21 inhibitor transfection caused opposite effects. These data suggested that miR-21 in rat
cardiomyocytes exposed to myocardial hypoxia reoxygenation injury can accelerate cell apoptosis and inhibit cell
autophagy. Bioinformatics projections shown that Rablla 3'-UTR contains a binding site for miR-21. Dual
luciferase report gene assay system, coupled with the overexpression of Rablla assay validated that Rabl1a is one
of miR-21 target genes. Overexpression of Rabl1la significantly attenuated myocardial apoptosis, up-regulation of
p62 and down-regulation of beclin-1 induced by miR-21in hypoxia/reoxygenation injury. In conclusion, miR-21
can promote myocardial apoptosis and inhibit myocardial autophagy by negative regulating Rablla in rat
cardiomyocytes exposed to hypoxia/reoxygenation injury.This research proposes a new strategy for the prevention
and treatment of myocardial ischemia-reperfusion injury.
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