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LncRNA SNHGS8 inhibits miR-494-3p expression to alleviate cerebral ischemia-
reperfusion injury in mice

CAO Tianran', LIU Qingfang’, PAN Meimin', ZHANG Xuehong'
'Clinical Trial Research Center, ’Neurology Center, Changsha First Hospital, Changsha 410005, China

Abstract: Objective To explore the mechanism by which LncRNA SNHGS8 regulates miR-494-3p expression to alleviate
cerebral ischemia-reperfusion injury. Methods A mouse model of cerebral ischemia-reperfusion injury was established, and
TTC staining was used to determine the infarct area; ELISA was used to detect the contents of the inflammatory factors IL-1f3,
IL-6 and TNEF-a in the brain tissue, and RT-qPCR was performed to detect the expression levels of LncRNA MALAT1 and miR-
155-5p. A microglial cell model overexpressing LncRNA SNHG8 was exposed to oxygen-glucose deprivation/reoxygenation
(OGD/R), and inflammatory reaction and apoptosis of the cells were detected using ELISA and flow cytometry. A luciferase
reporter assay was used to detect the targeting relationship between LncRNA SNHG8 and miR-494-3p. We further constructed
a microglial cell model overexpressing both LncRNA SNHGS the miR-494-3p, and examined inflammatory reactions and
apoptosis of the cells following OGD/R exposure. Results In the mouse model of cerebral ischemia-reperfusion injury, the
contents of inflammatory factors IL-1B, IL-6 and TNF-a increased significantly in the brain tissue (P<0.001), where LncRNA
SNHGS expression was lowered (P<0.01) and miR-494-3p expression increased significantly (P<0.01). In the microglial cells,
overexpression of LncRNA SNHGS significantly inhibited the inflammatory reaction and apoptosis following OGD/R
exposure (P<0.01), and overexpression of LncRNA SNHGS8 strongly inhibited the expression of miR-494-3p (P<0.01).
Overexpression of miR-494-3p in microglia overexpressing SNHGS8 partially promoted inflammatory reaction and cell
apoptosis in response to OGD/R (P<0.05). Conclusion LncRNA SNHGS8 can improve cerebral ischemia-reperfusion injury in
mice by inhibiting the expression of miR-494-3p and suppressing inflammatory reactions and apoptosis of the microglia.
Keywords: cerebral ischemia-reperfusion injury; LncRNA SNHGS; miR-494-3p; inflammatory reaction; apoptosis
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Fig.1 TTC staining of the brain tissue in Sham

group and I/R group.
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Fig.2 Score of neurological deficit in Sham group
and I/R group. ***P<0.001.
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Fig.3 Evaluation of brain edema degree in
Sham group and I/R group mice. ***P<0.001.
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Fig.4 Expression levels of inflammatory factors IL-1p,
IL-6 and TNF-at in the brain tissue of Sham group and
I/R group. ***P<0.001.
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Fig.10 Luciferase reporter assay. **P<0.01.

i 3 175, AT 5 | A X e i A 5 475 A AR 1
Mo TEAMFE T, AT L9877 LncRNA SNHG8 KA
TEAA T 3303345 LncRNA SNHGS XAk i g 45 475
AURAPER .

97 iH5 LncRNA SNHGS () R ##0AR , 341 13 i
StarBase £ Y5 2 2 M 7347 & P LncRNA SNHG8 5
miR-494-3p fFAELE G 25 . MicroRNA (miRNA ) &K
FEZ) R 18~21 ME TR AR AR i RNA, 7] DL 1 #
] H 3R B X (3'-UTR) T mRNA B, #fid

OGD/R+0e-SNHG8
+mimic NC

OGD/R+0e-SNHG8
+miR-494-3p mimic

[ 12 miR-494-3p FEFZALAAEHHISRIZKF
Fig.12 Expression level of miR-494-3p in two
groups of cells. **P<0.01.

20%¥1) miRNA ZEB M AR 575 =ik, 8 miRNA 2
e PR O A v ) AR LR AT & S miR-424 (1t
FEIRTT LA TE 2 4101 /0 S5 40 9% A >R D2 e a2
P, B miR-224-3p FeiA R E T AR FAK Z 5
HAE A I (FIP200 ) 114 28 325 4 D 4 M dife 1 /P47 1 44



http://www.j-smu.com

J South Med Univ, 2023, 43(12): 2015-2022 - 2021 -

OGD/R+0e-SNHG8+mimic NC

2, Plot P02, gated on POL.R1

sOGD/R+o0e-SNHGS8 OGD/R+0e-SNHGS8

+mimic NC +miR-494-3p mimic
”‘ET 150 *
= [
S
g
g 100
153 &
§ T *
& 7
g 50
<
E '
g
<
=
=
0
IL-1B IL-6 TNF-a

E 13 FEMAAIL-1.IL-6 F1 TNF-aR =L
Fig.13 Comparison of the contents of IL-1, IL-6 and TNF-a
between the two groups. *P<0.05.

OGD/R+0e-SNHG8+miR-494-3p mimic

w_ Plot P02, gated on PO1.R1

=

-

0.04% 3.00% 0.20% 9.18% 251

= = EES

Easy N

o L \;

[=] o

£ £ : g 159

y R2 y R2- Rz}

£ — e 17}

8 ] 2

Y Y 2, 10+

5 & g

s s < 4]

33 2l

C & =

L 10 L £
L T BT, OGD/R+0e-SNHG8  OGD/R+0e-SNHGS
10! 10 10° 1 10° 10 . . L.

A~ Green-B Fluorescence (GRN-B-HLog) Green-B Fluorescence (GRN-B-HLog) +mimic NC +1‘I11R-494-3p mimic

FITC

B 14 FMAMRREATEILE

Fig.14 Comparison of apoptosis rate between the two groups. **P<0.01.

£ miR-494-3p JllE] CIRT & A4 ik 461473 Fipf 28 e i
it X SIERATFREE AL FEABT T, 9OER
it 1% 455 35 PR RS I f 718 miR-494-3p & CIRI Ff LncRNA
SNHGS 1Y ELAZHEHE A | i 63K LncRNA SNHGS 111 il
miR-494-3p (5535, IFW] LncRNA SNHGS 1] ) 71 [i1] ]
5 miR-494-3p (W Fik . MM AL LI, iff—ad
71K miR-494-3p, #5310 %% T 0e-SNHG8 X} OGD/R 15
T/ IS AR S S AN T B

&2, LncRNA SNHGS i i+ 41 il miR-494-3p %
TR P SEAE S FNAT LR T, DT A0 i ot ot P
5. X EesE L] LncRNA SNHGS 25 i fiL P
TR SRk i PR A Ry TR T —A

BT [7]
Sk o

[1] Joseph B, Miller, Md M, et al. The advanced reperfusion era:
implications for emergency systems of ischemic stroke care[J]. Ann
Emerg Med, 2017, 69(2): 192-201.

[2] Guzik A, Bushnell C. Stroke epidemiology and risk factor

management [J]. Continuum (Minneap Minn), 2017, 23(1,
Cerebrovascular Disease): 15-39.

Yin P, Wei YF, Wang X, et al. Roles of specialized pro-resolving lipid
mediators in cerebral ischemia reperfusion injury[J]. Front Neurol,
2018,9:617.

Mehta SL, Manhas N, Raghubir R. Molecular targets in cerebral
ischemia for developing novel therapeutics[J]. Brain Res Rev, 2007,
54(1): 34-66.

Fan J, Liu YW, Yin J, et al. Oxygen-glucose-deprivation/
reoxygenation-induced autophagic cell death depends on JNK-
mediated phosphorylation of bel-2[J]. Cell Physiol Biochem, 2016,
38(3): 1063-74.

Cornu C, Amsallem E, Assia SJ A. Thrombolytic therapy for acute
ischemic stroke[J]. Am J Cordiovosc Drugs, 2001, 1(4): 281-92.
Morlando M, Ballarino M, Fatica A. Long non-coding RNAs: new
players in hematopoiesis and leukemia[J]. Front Med (Lausanne),
2015,2:23.

Zhang H, Lu MY, Zhang XF, et al. Isosteviol sodium protects against
ischemic stroke by modulating microglia/macrophage polarization
via disruption of GAS5/miR-146a-5p sponge[J]. Sci Rep, 2019, 9:
12221.

Zhang DB, Pan N, Jiang C, et al. LncRNA SNHGS sponges miR-



+ 2022 -

J South Med Univ, 2023, 43(12): 2015-2022

http://www.j-smu.com

449c¢-5p and regulates the SIRT1/FoxO1 pathway to affect microglia
activation and blood-brain barrier permeability in ischemic stroke
[J].J Leukoc Biol, 2022, 111(5): 953-66.

[10] Tian JN, Liu YH, Wang ZQ, et al. LncRNA Snhg8 attenuates
microglial inflammation response and blood-brain barrier damage in
ischemic stroke through regulating miR-425-5p mediated SIRT1/
NF-B signaling[J]. ] Biochem Mol Toxicol, 2021, 35(5): €22724.

[11] Perry N, Volin M, Toledano H. microRNAs in Drosophila regulate
cell fate by repressing single mRNA targets[J]. Int J Dev Biol, 2017,
61(3/4/5): 165-70.

[12] Chen C, Wang LJ, Wang L, et al. LncRNA CASC15 promotes
cerebral ischemia/reperfusion injury via miR-338-3p/ETS1 axis in
acute ischemic stroke[J]. Int J Gen Med, 2021, 14: 6305-13.

[13] Gebert LFR, MacRae 1J. Regulation of microRNA function in
animals[J]. Nat Rev Mol Cell Biol, 2019, 20(1): 21-37.

[14] Mao L, Zuo ML, Wang AP, et al. Low expression of miR-532-3p
contributes to cerebral ischemia/reperfusion oxidative stress injury
by directly targeting NOX2[J]. Mol Med Rep, 2020, 22(3): 2415-23.

[15] Zuo ML, Wang AP, Song GL, et al. miR-652 protects rats from
cerebral ischemia/reperfusion oxidative stress injury by directly
targeting NOX2[J |. Biomed Pharmacother, 2020, 124: 109860.

[16] Sun LJ, Ji DD, Zhi F, et al. miR-494-3p upregulation exacerbates
cerebral ischemia injury by targeting Bhlhe40 [J]. Yonsei Med J,
2022, 63(4): 389.

[17] Zheng YY, Pan CF, Chen ML, et al. miR-29a ameliorates ischemic
injury of astrocytes in vitro by targeting the water channel protein
aquaporin 4[J]. Oncol Rep, 2019: 41(3):1707-17.

[18] Longa EZ, Weinstein PR, Carlson S, et al. Reversible middle cerebral
artery occlusion without craniectomy in rats[J]. Stroke, 1989, 20(1):
84-91.

[19] Zhang Y, Chen WA, Huang SS, et al. Protective effects of mangiferin
on cerebral ischemia-reperfusion injury and its mechanisms[J]. Eur
J Pharmacol, 2016, 771: 145-51.

[20] Zhang MQ, Tang MM, Wu Q, et al. LncRNA DANCR attenuates
brain microvascular endothelial cell damage induced by oxygen-
glucose deprivation through regulating of miR-33a-5p/XBP1s [J].
Aging, 2020, 12(2): 1778-91.

[21] He LZ, Huang GN, Liu HX, et al. Highly bioactive zeolitic
imidazolate framework-8-capped nanotherapeutics for efficient
reversal of reperfusion-induced injury in ischemic stroke [J]. Sci
Adv, 2020, 6(12): eaay9751.

[22] Wang YC, Li X, Shen YT, et al. PERK (protein kinase RNA-like ER
kinase) branch of the wunfolded protein response confers
neuroprotection in ischemic stroke by suppressing protein synthesis
[J]. Stroke, 2020, 51(5): 1570-7.

[23] Fifield KE, Vanderluit JL. Rapid degeneration of neurons in the
penumbra region following a small, focal ischemic stroke[J]. Eur J
Neurosci, 2020, 52(4): 3196-214.

[24] Wu XH, Gong YS, Ding XB, et al. Retrovirus-mediated transfection
of the tissue-type plasminogen activator gene results in increased
thrombolysis of blood clots[J]. Biochem Genet, 2019, 57(2): 234-47.

[25] Choi Y, Min SK, Usoltseva R, et al. Thrombolytic fucoidans inhibit
the tPA-PAIl complex, indicating activation of plasma tissue-type
plasminogen activator is a mechanism of fucoidan-mediated

thrombolysis in a mouse thrombosis model[J]. Thromb Res, 2018,

161:22-5.

[26] Patel AR, Ritzel R, McCullough LD, et al. Microglia and ischemic
stroke: a double-edged sword [J]. Int J Physiol Pathophysiol
Pharmacol, 2013, 5(2): 73-90.

[27] Lalancette-Hebert M, Swarup V, Beaulieu JM, et al. Galectin-3 is
required for resident microglia activation and proliferation in
response to ischemic injury[J]. J Neurosci, 2012, 32(30): 10383-95.

[28] Hu ZZ, Yuan Y, Zhang XL, et al. Human umbilical cord
mesenchymal stem cell-derived exosomes attenuate oxygen-glucose
deprivation/reperfusion-induced
promoting FOXO3a-dependent mitophagy [J]. Oxidative Med Cell
Longev, 2021,2021: 1-14.

[29] Chen CM, Wu CT, Yang TH, et al. Green tea catechin prevents

hypoxia/reperfusion-evoked oxidative stress-regulated autophagy-

microglial ~ pyroptosis by

activated apoptosis and cell death in microglial cells [J]. J Agric
Food Chem, 2016, 64(20): 4078-85.

[30] Chen FH, Zhang LX, Wang EW, et al.. LncRNA GASS5 regulates
ischemic stroke as a competing endogenous RNA for miR-137 to
regulate the Notchl signaling pathway [J]. Biochem Biophys Res
Commun, 2018, 496(1): 184-90.

[31] Guo D, Ma J, Yan L, et al. Down-regulation of Incrna MALAT1
attenuates neuronal cell death through suppressing Beclinl-
dependent autophagy by regulating mir-30a in cerebral ischemic
stroke[J . Cell Physiol Biochem, 2017, 43(1): 182-94.

[32] Zhang Q, Matsuura K, Kleiner DE, et al. Analysis of long noncoding
RNA expression in hepatocellular carcinoma of different viral
etiology[J ]. J Transl Med, 2016, 14(1): 1-11.

[33] Bao MH, Szeto V, Yang BB, et al. Long non-coding RNAs in
ischemic stroke[J . Cell Death Dis, 2018, 9: 281.

[34] Chandran R, Mehta SL, Vemuganti R. Non-coding RNAs and
neuroprotection after acute CNS injuries[J]. Neurochem Int, 2017,
111:12-22.

[35] Gai HY, Wu C, Zhang Y, et al. Long non-coding RNA CHRF
modulates the progression of cerebral ischemia/reperfusion injury
via miR-126/SOX6 signaling pathway [J]. Biochem Biophys Res
Commun, 2019, 514(2): 550-7.

[36] Wei R, Zhang L, Hu W, et al. Long non-coding RNA AK038897
aggravates cerebral ischemia/reperfusion injury via acting as a
ceRNA for miR-26a-5p to target DAPK1[J]. Exp Neurol, 2019, 314:
100-10.

[37] Xin JW, Jiang YG. Long noncoding RNA MALATI inhibits
apoptosis  induced by  oxygen-glucose deprivation and
reoxygenation in human brain microvascular endothelial cells [7].
Exp Ther Med, 2017, 13(4): 1225-34.

[38] Bushati N, Cohen SM. microRNA functions|J]. Annu Rev Cell Dev
Biol, 2007, 23: 175-205.

[39] Tan JR, Tan KS, Koo YX, et al. Blood microRNAs in low or no risk
ischemic stroke patients[J]. Int J Mol Sci, 2013, 14(1): 2072-84.

[40] Zhao HP, Wang J, Gao L, et al. MiRNA-424 protects against
permanent focal cerebral ischemia injury in mice involving
suppressing microglia activation[J]. Stroke, 2013, 44: 1706-13.

[41] Deng YM, Ma G, Dong QH, et al. Overexpression of miR-224-3p
alleviates apoptosis from cerebral ischemia reperfusion injury by
targeting FIP200[J ]. J Cell Biochem, 2019, 120: 17151-8.

(JhifH : SRARAE)



