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Effect of miR-92a-3p on the progression of ischemic stroke via SIRT1 suppression
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Abstract Objective To examine the molecular mechanisms of action of miR-92a-3p in ischemic stroke (IS). Methods Database
analysis was performed to evaluate miR-92a-3p expression in patients with IS. Oxygen-glucose deprivation/reoxygenation (OGD/R) of
HT22 hippocampal neurons was used as an in vitro IS model. PCR was performed to analyze miR-92a-3p expression in HT22 cells fol-
lowing 2,4,6,and 8 h of OGD/R. Western blotting was used to analyze the protein expression levels of silent information regulator 1
(SIRT1),an miR-92a-3p target gene, and the apoptosis-related protein caspase-3 in HT22 cells after 4 h of OGD/R. Middle cerebral artery
occlusion (MCAO) was used as an animal model of IS. Western blotting and PCR were used to analyze the mRNA and protein expression
levels of SIRT1 and caspase-3 in the brain tissues of mice following MCAO. Results Database analysis showed increased miR-92a-3p
expression in fetal rat cortical neurons after 12 h of OGD and in the brain tissues of mice 3 days post-MCAO. Following 2,4,6,and 8 h
of OGD/R in HT22 cells, the expression of miR-92a-3p increased ,accompanied by decreased expression of SIRT1 and increased expres-
sion of caspase-3. In the brain tissues of mice model of IS,SIRT1 expression decreased and caspase-3 expression increased. Conclusion
miR-92a-3p is involved in IS by promoting neuronal apoptosis via SIRT1 inhibition.
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1.1.4  SEI 30 ¥ SPFSCSTBL/6I/N B2 H, 1 e,
6~8JE i , R T20~25 ¢, M) [ VG4 58 3 K2, 1E 2 I
25 °C. A A A Bk RN WE R 38 B 1 4 A%
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LR A 25 B 7 5 o
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Tab.1

PCR primer sequence

Gene

Primer sequence

miR-92a-3p
RT 5’-CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGACAGGCCG-3’
Forward 5’-ACACTCCAGCTGGGATATTGCACTTGTCCC-3’
Reverse 5’ -CTGGTGTCGTGGAGTCGG-3’
SIRTI
Forward 5’-GCTGACGACTTCGACGACG-3’
Reverse 5’-TCGGTCAACAGGAGGTTGTCT-3’
Caspase-3
Forward 5’-ATGGAGAACAACAAAACCTCAGT-3’
Reverse 5’-TTGCTCCCATGTATGGTCTTTAC-3’
B-actin
Forward 5’-AACAGTCCGCCTAGAAGCAC-3’

Reverse

5’-CGTTGACATCCGTAAAGACC-3’
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B OEEVE/NE (FEE0) R4 Wi, iRl
TR FRIE, 9T ER20% B B R4 R 4k s i 5
24 hJF HEBUE T, #E17 Western blottingf:01]
1.3 Seile#otr

K FGraphPad Prism# 4 #1478 1127 43 #r o i1
R HIx £ s3R0R, 7] — A8 it 2 2 ] L R R
DRI 25 7 22 43 W7, 24 1] B A R R ST FE AR R 36, P <
0.05 2= A it L,
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ZMF(13.72 £0.09) , FHERIZF 12 k3G TR A G BUZ Bopf
2% JtmiR-92a-3pF 15 (14.66 + 0.29) F+ 5 (P < 0.001)
XTGSE21521 28845 53 M &30, A0 EL AT AR A1 (137.2 +
37.84), K AMEMCAO 3 dJ5 /N FUIR 412 miR-92a-3p
K (194.0 £ 35.52) F+5 (P=0.0397) .
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4 hJFimiR-92a-3pF ik 1R 1o & F s (D), KL, )5
S I 4 WA R 0 B TSP AR B ) 45 8
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Relative expression of miR-92a-3p
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CON, control group.
Bl HT224M S BRI ZF/EmiR-92a-3pRIEFA T
Fig.1 Up-regulation of miR-92a-3p expression in HT22 cells
after OGD/R
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FE 1 (0.601 + 0.164) 23K 7K F- 127 26 B ZHmRNA
(1.089 + 0.431) FI 2K [ (0.823 + 0.021) & 1k 7K - FEAK
(P=0.0045,P=0.038 4), JAT-3E [H caspase-3 mRNA
(1400 + 0.475) IR IKF-F41 300 BRZH (1.047 +0.262) Tt
15 (P=0.047 1) o 7R HT2240 i S #13F JFmiR-92a-3p
FIR T, AR HESIRT R F A L 7, DA T Al 1S
AR

miR-92a-3p UAUUGCACUUGUCCCGGCCUG
SIRTI AUAAUGUGAGAGGGGUC A
CON OGD/R

1 2 3 1 2 3
SIRT1 ‘--- - = - ‘ 120% 10°

GAPDH |ﬂ-----| 37%x10° B

A, binding site of miR-92a-3p on the 3’ UTR region of SIRT1 predicted
by miRWalk ; B, Western blotting results.
E2 HT224RaE R FESIRTIRILERIHMEHMETAT
Fig.2 Reduced SIRT1 expression after OGD/R in HT22 cells
promotes neuronal apoptosis
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FIE H (0.524 £ 0.113) F ik KT 6] B4 mRNA
(0.853 +0.103) A (0.367 + 0.041) FikKF-TF+
5 (P <0.000 1,P =0.036) . £ 7RmiR-92a-3pHE i i
MCAO/ R 2 4L P SIRT 1A AR M o T, i 2
SIS &4 .
2.5 W filmiR-92a-3pA] 10 % S M SFHT2240 ifd 1Y)
JaT

HT2240 i %% YemiR-92a-3p 41 il 77 J5 247 480 B
# 27, FHWestern blotting£: MISIRT1 Flcaspase-345 H
3k, 8558 (K4) BoR , miR-92a-3p# il )5 , SIRT 145

F1263k (0.675 £ 0.011) %miR-92a-3p NC# (1.591 =
0.155) J1 (P = 0.018), caspase-345 [1 #1k (1.240 +
0.048) %¢miR-92a-3p NCZH (0.957 + 0.013) [ (P =
0.011) . IF B #ImiR-92a-3p)i5 1037 T 48U FIZFHT22
YRR

CON MCAO
1 2 3 1 2 3
SIRT] [ e S B & == | 5, 0’

Caspase-3 W 17/19 x 10°

E3 MCAO/MRIEALNHSIRTIRIEERIRHHETAT
Fig.3 Decreased SIRT1 expression promotes neuronal apopto-

sis in MCAO mouse
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Fig.4 Inhibition of miR-92a-3p reversed apoptosis in OGD/
R-treated HT22 cells
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