CN 43-1262/R " E S IkAE L2235 2017 4E56 25 H455 10 997
[XEHE] 1007-3949(2017)25-10-0997-05 - SLIGER -

I AEIR microRNA-22 % i 50O ILAm e i P e ML il

=W, EFR, g
(1L.FMKFWES—ERC G RE T EFMN T 215006;2. %M KFEFE,
STARE M T 2250003, 8.4 T H ZARER, LA E &L W 215300)

[£%87] microRNA-22; SALZmAL; fmjsdi
[ E] HHY NEZHAEZE microRNA-22 sHK IS R 69 B 800 PLam I g 4R 47 48 A BALA . 3% 45 % mi-

croRNA-22 84 %% 7 B AR Fo = BAR 5 F AR I8 B 5 AF T 35 40 69 R AR WLt i 4] 3 & 3A microRNA-22 J& & L4
R M AR E R MTT 40 48 it 7 5, EdU A 48 56 DNA & A8 71, Caspase-3 ¥l 40 i 8 =W 0L, 45
B &k microRNA-22 89 % % & BOR, 2 25 4 R AR08 Blgm it R X 2 I SUk ) 4% &, 3% 56 % & TR b 2m B b 40 > 95%
# &3k microRNA-22 A& & K-F 2% T8 PTEN kik . 5% #MmELAAL, % A& microRNA-22 4840 A% 3% 74

PRI e E K E B e E ¥ e A TR Y, &R

L m e,

[hEHHES] R5414

RSN F X microRNA-22 48 4R 3P R B &4 T og 0

[ X HtFRIZAD] A

Over-expression of microRNA-22 protects cardiomyocytes from ischemic injury

LING Lin', LING Zi-Cheng”, GU Shao-Hua’

(1. Department of Cardiology, the First Affiliated Hospital of Soochow University, Suzhou, Jiangsu 215006, China; 2. Medi-
cal School of Yangzhou University, Yangzhou, Jiangsu 225000, China; 3.The Third People’ s Hospital of Kunshan, Kun-

shan, Jiangsu 215300, China)
[KEY WORDS| MicroRNA-22;
[ ABSTRACT]
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Cardiomyocytes were transfected with microRNA-22 and cell activities were assessed.

ties, EdU to assess DNA proliferation and Caspase-3 to assess cell apoptosis.
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Aim To investigate the protection effect of microRNA-22 on ischemic cardiomyocyte.

The transduction efficiency reached 95%.
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Cell activities

Methods
MTT was used to assess cell activi-
MicroRNA-22 was transducted

Over-expression of microRNA-22 down-regula-

Results

Over-expression of microRNA-22 increased cell activities, DNA proliferation and decreased cell

Conclusion Over-expression of microRNA-22 protected cardiomyocytes from ischemic injury.
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Figure 5. Cardiomyocyte activity and apoptosis

it RNA, 38 43 15 51 #0238 P mRNA 19 37 3 AH N )7
G, JE L mRNA B B R AR s AR e v, R
B SR IR W, S 5 R R P 0 Z2 AR 38R
LB un R DR = AN AW LTI SR S T
FT-AE 0 HETE A ARZS microRNA 3% & 35 .0
LI M5 O LB S 2 VIR 5E . BFFE A0 LR
M FEHE T B | 55 %6 BB 4H A EE | microRNA-494
1o 23K B B DR /) BRURE BE T AR A 3/ O T RE A
e AL P AL T PTEN \ROCK1 Al
CaMKII Zik , i7% PI3K/AKT 18 % , Vi /L Caspase-3
TP S LDH B, M A2 39E 40 B A6 77, sl /0 290 e 17
T2, UESE T AECo LS i P 1 3 A A 1 v SR FH Ab
TEPER S A7 B 4% microRNA GBS 1E & Bl 1l /5
TR L, SO YIhe, 25 R B, O LR
L5 , 32235 microRNA-1 BEAS AL #E.C LA I 7=,
HALH M BT T2 3L A Bel-2 A1 IGF-1 35,15 S
Y AL AR P PR O T AR 5 1 A 2R 3K microRNA-21
(51240227 e 1 = R [ B e 7 1 e 7|
PDCD4 F1 AP-1 {3 1, Rl B4 ] PTEN F1 SP-1 1%
PE, 0% ERK-MAPK 38 B, M A2 2F 240 1t A= 47 K2 41
H R (500, A0 IR BE S O T g s o

microRNA-22 YE M 8 iE & LY microRNA %K%
) — 5% FED LB B LR 2 235 microR-
NA-22 [FEE 2 5 g A A S Tl 72 . RS
i ZA AR A Fh B R 38 microRNA-22 GRS IS/ i 25
TCRYREARE , S A 22 0 WO 1 5 BEAE LR 7 42 5T , Ik
/e o R A

ARTFFE R IR, R A1 85 5% 1 S A0 LA L 2 3% 38
microRNA-22 J&5 , /0 L A0 B 15 77 3% i, 4 B A= 3
PR 2 AR DNA 3458 BB 77 3 58, i 4075 5 0 4 L 0
WD UESE microRNA-22 A LA 3P G S8 45 1 10
WUARRE, #2200 & B, & KK microRNA-22 T
W PTEN 235, I PTEN N2 5 £ 440 i 4=
FEAH DG B, 7E R 458 240 M A= A7 S R T 8 v b i

4 5 6 (d Adeno-null Adeno-miR-22

YER ., $27/R microRNA-22 3X F i AL (477 F vl B A2
IR PTEN SES2EN

ZE TR R A B R B JEAC O WL AN I = 3R 38
microRNA-22 J&5 , .U AILAH 355 J1 38, Sk 480075 5 10 4
N T80 5 B 263K microRNA-22 REVE 520 JIL4H it
BRI

[ &% 3CHK]

[ 1] Mozaffarian D, Benjamin EJ, Go AS, et al. Heart disease
and stroke statistics-2015 update: a report from the
American heart association [ J ]. Circulation, 2015, 131.
€29-e322.

Huttin O, Coiro S, Selton-Suty C, et al. Prediction of left

—
\S)
[

ventricular remodeling after a myocardial infarction: role of
myocardial deformation: a systematic review and Meta-anal-
ysis[ J]. PLoS One, 2016, 11; e0168349.

Shah AM, Hung CL, Shin SH, et al. Cardiac structure and

—
w
[

function, remodeling, and clinical outcomes among patients
with diabetes after myocardial infarction complicated by left
ventricular systolic dysfunction, heart failure, or both[ J].
Am Heart J, 2011, 162 685-691.

[4] Dhalla NS, Rangi S, Babick AP, et al. Cardiac remodeling
and subcellular defects in heart failure due to myocardial
infarction and aging [ J ]. Heart Fail Rev, 2012, 17.
671-681.

—
9}
[

Manrique A, Lemarchand P, Delasalle B, et al. Predictors
of ventricular remodelling in patients with reperfused acute
myocardial infarction and left ventricular dysfunction candi-
dates for bone marrow cell therapy: insights from the
BONAMI trial [ J]. Eur J Nucl Med Mol I, 2016, 43.
740-748.

Huttin O, Mandry D, Eschalier R, et al. Cardiac remodeling

—
@)}
.

following reperfused acute myocardial infarction is linked to
the concomitant evolution of vascular function as assessed by

cardiovascular magnetic resonance[ J|. J Cardiov Magn Re-

son, 2017, 19. 2-4.



CN 43-1262/R  h E kAL 4% 2017 4F56 25 B4 10 1Y) 1001

[7]

[10]

[13]

Ertl G, Brenner S, Angermann CE. Cardiac remodeling after
myocardial infarction; clinical practice update [ J]. Herz,
2017, 42. 107-120.
Roubille I, Lacampagne A. New drug avenues for cardio-
protection in patients with acute myocardial infarction[ ] ].
Am ] Cardiovasc Drugs, 2014, 14, 73-77.
Song M, Jang H, Lee J, et al. Regeneration of chronic my-
ocardial infarction by injectable hydrogels containing stem
cell homing factor SDF-1 and angiogenic peptide Ac-SDKP
[J]. Biomaterials, 2014, 35. 2 436-445.
Bauters C, Pinet F. MicroRNAs as circulating biomarkers
of left ventricular remodeling after myocardial infarction
[J]. Cardiology, 2016, 133, 262-263.
Martinez-Fernandez A. MicroRNA therapy for the failing
heart[ J]. Circ Cardiovasc Genet, 2014, 7. 393-394.
Wang X, Zhang X, Ren XP, et al. MicroRNA-494 targe-
ting both pro-apoptotic and anti-apoptotic proteins protects
against ischemia/reperfusion-induced cardiac injury [ J].
Circulation, 2010, 122. 1 308-318.
Xiong J. Emerging roles of microRNA-22 in human disease
and normal physiology [ J]. Curr Mol Med, 2012, 12
247-258.

[14] Song SJ, Tto K, Ala U, et al. The oncogenic microRNA
miR-22 targets the TET2 tumor suppressor to promote
hematopoietic stem cell self-renewal and transformation
[J]. Cell Stem Cell, 2013, 13. 87-101.

[15] Gurha P, Abreu-Goodger C, Wang T, et al. Targeted de-
letion of microRNA-22 promotes stress-induced cardiac di-
lation and contractile dysfunction[ J]. Circulation, 2012,
125. 2 751-761.

[16] Ono K, Kuwabara Y, Han J. MicroRNAs and cardiovas-
cular diseases| J]. FEBS J, 2011, 278: 1 619-633.

[17] Chen J, Wang DZ. microRNAs in cardiovascular develop-
ment[ J]. J Mol Cell Cardiol, 2012, 12; 949-957.

[ 18] Jovicic A, Zaldivar Jolissaint JF, Moser R, et al. MicroR-
NA-22 (miR-22) overexpression is neuroprotective via
general anti-apoptotic effects and may also target specific
Huntington’s disease-related mechanisms[ J]. PLoS One,
2013, 8. e54222.

[19] Yu H, Wu M, Zhao P, et al. Neuro-protective effects of
viral over-expression of microRNA-22 in rat and cell
models of cerebral ischemia-reperfusion injury[ J]. J Cell
Biochem, 2015, 116 233-241.

(MESCHidE )

(L% 988 W)

[10]

[11]

[12]

[14]

Umehara H, Kimura T, Ohtsuka S, et al. Efficient deriva-
tion of embryonic stem cells by inhibition of glycogen syn-
thase kinase-3 [ J]. Stem Cells, 2007, 25 (11).: 2
705-711.

Esfandiari F, Fathi A, Gourabi H, et al. Glycogen syn-
thase kinase-3 inhibition promotes proliferation and
neuronal differentiation of human-induced pluripotent stem
cell-derived neural progenitors [ J]. Stem Cells Dev,
2012, 21(17) : 3 233-243.

Huang J, Guo X, Li W, et al. Activation of Wnt/B-
catenin signalling via GSK3 inhibitors direct differentiation
of human adipose stem cells into functional hepatocytes
[J]. Sci Rep, 2017, 7. 40 716.

Cui B, Huang L, Fang YQ, et al. Transplantation of endo-
thelial progenitor cells overexpressing endothelial nitric oxide
synthase enhances inhibition of neointimal hyperplasia and
restores endothelium-dependent vasodilatation [ J ]. Microvasc
Res, 2011, 81(1): 143-150.

Choi JH, Hur J, Yoon CH, et al . Augmentation of thera-
peutic angiogenesis using genetically modified humanendo-

thelial progenitor cells with altered glycogen synthase ki-

nase-3beta activity [ J]. J Biol Chem, 2004, 279 (47) .
49 430-438.

[15] Hibbert B, Lavoie JR, Ma X, et al. Glycogen synthase ki-
nase-33 inhibition augments diabetic endothelial progenitor
cell abundance and functionality via cathepsin B: a novel
therapeutic opportunity for arterial repair [ J]. Diabetes,
2014, 63(4): 1 410-421.

[16] Ma X, Hibbert B, Dhaliwal B, et al. Delayed re-endothe-
lialization with rapamycin-coated stents is rescued by the
addition of a glycogen synthase kinase-3beta inhibitor [ J].
Cardiovasc Res, 2010, 86(2) : 338-345.

[17] Hibbert B, Ma X, Pourdjabbar A, et al. Inhibition of en-

dothelial progenitor cell glycogen synthase kinase-3beta re-

sults in attenuated neointima formation and enhanced re-
endothelialization after arterial injury [ J]. Cardiovasc

Res, 2009, 83(1): 16-23.

Dai X, Yan X, Zeng J, et al. Elevating CXCR7 improves an-

giogenic function of EPCs via Akt/GSK-3B/Fyn-mediated

Nif2 activation in diabetic limb ischemia [ J]. Circ Res,

2017, 120(5) ; e7-e23.

(MESCHidE FEA)

[18

[



