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Abstract

ygen glucose deprivation/reoxygenation) by targeting endoplasmic reticulum stress-related factor XBP1 (X-box

The article to investigate the effect of miR-182-5p on neuron damage induced by OGD/R (ox-

binding protein 1). PC-12 (rat nerve cells) were selected as the study subjects and randomly assigned into Control
group, OGD/R group, miR-NC group (transfected with miR-NC), miR-182-5p mimics group (transfected with
miR-182-5p mimics), miR-182-5p mimics+pcDNA-NC group (transfected with miR-182-5p mimics+pcDNA-
NC), and miR-182-5p mimics+pcDNA-XBP1 group (transfected with miR-182-5p mimics+pcDNA-XBP1). Ex-
cept for the control group, all other groups were induced with OGD/R. QRT-PCR was used to detect the mRNA
expression of miR-182-5p and XBP1 in cells. CCK8 was used to detect cell proliferation. Flow cytometry was
used to detect cell apoptosis rate. ELISA method for detecting the levels of SOD, MDA, IL-6, and TNF-a in
cells. Western blot was used to detect the expression of PCNA, caspase-9, Bax, and XBP1 proteins in cells.
Moreover, dual luciferase assay was used to detect the interaction between miR-182-5p and XBP1. The results
show that, compared with the Control group, the OGD/R group showed a decrease in miR-182-5p expression,
survival rate, clone number, SOD level, and PCNA protein expression (P<0.05), and an increase in apoptosis
rate, MDA, IL-6, TNF-a levels, Bax, caspase-9, and XBP1 protein expression (P<0.05). Compared with the
OGDV/R group and miR-NC group, the miR-182-5p mimics group showed an increase in miR-182-5p expression,
survival rate, clone number, SOD level, and PCNA protein expression (P<0.05), and a decrease in apoptosis rate,
MDA, IL-6, TNF-a levels, Bax, caspase-9, and XBP1 protein expression (P<0.05). Compared with the miR-
182-5p mimics group and the miR-182-5p mimics+pcDNA-NC group, the miR-182-5p mimics+pcDNA-XBP1
group showed a decrease in survival rate, clone number, SOD level, and PCNA protein expression (P<0.05), and
an increase in apoptosis rate, MDA, IL-6, TNF-a levels, Bax, caspase-9, and XBP1 protein expression (P<0.05).
Compared with the miR-NC+XBP1-WT group, the miR-182-5p mimics+XBP1-WT group showed a obvious de-
crease in dual luciferase activity (P<0.05). In short, miR-182-5p may inhibit OGD/R-induced neuron damage by
inhibiting XBP1 expression.

Keywords oxygen glucose deprivation/reoxygenation; miR-182-5p; endoplasmic reticulum stress-related

factor X-box binding protein 1; neuron damage
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cosedeprivation/reoxygenation, OGD/R) 2 #4LL Gk [fiL
FEFEH WFBD, itk #8598 OGD/RE F #2441 i
AL, - SRBTBNETT L AL, W ECE IR IR TG YT 3R
W HAT B o IR, T/ RNA(mIRNA)
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SR AR R R VR B R B AR, DRI, AN
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PR~ 7] ; DMEM$: 77 2 0 B SR RHA R A AT
miR-182-5p mimics. miR-NCJ | MedChemExpress
LLCA A ; Trizoliifl & e R &0 B3 ik
ARG BR A ] ; Annexin V-FITC/PIZI AR T
R B R E B AR AR A F]; SOD.
MDA, IL-6. TNF-o ELISAIRF &I [ Ik 5 7 1
AR IR AR ; CCK8IRF & . RIPAZA
BCAHE HE &AM EINH Eilg WA RA A ;
SDS-PAGE#EI L HR76 . ECLAG 2 KGR &
W H i =3 R A IR AR JiiAPCNA. cas-
pase-9. Bax. XBP1JFHif —Hi. GAPDHHLIAIE
F 9L [E AbcamA &) ; Lipofectamine®300004 H |~ JH &}
RAEMEARGIRA R ; 5 & S0 iR
MIRHHEA R AT ZDRefbri. =48 i i0E B
ThermoFisher Scientific/s 7] ; QRT-PCRA I H VT 75 &
BIVEMRHEA R A 7] 5 BER R RS0 3 AL &
LR IR A F]

12 7%

12,1 e PC-1240REFR1E S 10%
JiG2F I3 (fetal bovine serum, FBS). 1%7% /855 &= 1
DMEM; 7537137 °C. 5% CO,). K+ AN Control
2. OGD/R#4L. miR-NC#l. miR-182-5p mimics
2H. miR-182-5p mimics+pcDNA-NCZ1. miR-182-
5p mimics+pcDNA-XBP14 . Bk ControlZH ¥ Fi 5 77
G, HR B AT OGD/RIE S, TEAF FBSHIL
BE DMEM$: 72 585577 2 h, % B EEA RS TR 5E (94% No.
5% COzv 1% Oy)H1 1537 6 h; miR-NCZH. miR-182-
5p mimicsZH. miR-182-5p mimics+pcDNA-NCZH
miR-182-5p mimics+pcDNA-XBP14143 71K OGD/R
75 AR T # 4 miR-NC. miR-182-5p mim-
ics» miR-182-5p mimics+pcDNA-NC. miR-182-5p
mimics+pcDNA-XBP1.

122 qRT-PCRi%#23 PC-12 40 ¥ miR-182-5p.
XBPI mRNAK L fdi ] Trizol AN4H ML Ht 73 25 s

RNA, 154533 cDNA, {# H qRT-PCRAXH 3G, SR HX
qRT-PCR R i Il H b3 K % 5 4%, miR-182-5pLAUG
1ERWNZ, XBP1LAB-actin NN 2, N kA4 95 °CHil
A2 ming 95 °CAEE30 s, 60 °CIR K30 s, 72 °CHEAH
30 s, 40MEHR . K 2 2t BRI Rk &, 51
AL,
1.2.3  CCK8Aw L T AR 5% 3o A M PC-124m i 49 38 74
WL CCKS: KPC-1240 iRl 7E96FLAR I, I
10 uL CCK-8¥W, $577 2 ho 3BILBFAR UG Daso,
THEYHMATIE %

i T R - K PC-124 B 65 LR 53¢
(37 °C. 5% COy), &ML W ya b J5, £ PBSIZYE, 1
4 CCUKFEIL [ [ € 60 min, &5 i 2L 4L (15 min, M
SR, Foit v PR L.
124 AX@pefsGEnPC-124 ety AR It
FEHHPC-1241 1, NS pL Annexin V-FITCF110 pL
PL 4 °CE% M 15 min, 72040 AR 0 20 A 7
1.2.5 ELISA%#m4mfe+ SOD. MDA. IL-6.
TNF-o7K-F W AR S A, ™A% 1% B ELISAR
U B PR A, 48 A ELISA LA 40 i+ SOD.
MDA. IL-6. TNF-a/KF.
1.2.6 Western blot#m| & &) & ik 5 5L K H RIPA
ZURTHERUS T A, BCAE AE =R & E 2, SDS-
PAGEREIZ FLIK 73 B, 8% S R A () ) (poly-
vinylidene difluoride, PVDF) I, % i (5%t A5 U545 )
M1 h, 5—HIPCNA(1:2 000). caspase-9(1:2 000).
Bax(1:1 000). XBPI1(1:1 000)f# & L% (4 °C). =i
T ZPU(1:1 000)F & 1 h, 18T b 5% K 't (enhanced che-
milum inescence, ECL)KG {55, AGAPDH(1:2 500)
FFRHETH BN R R RIATE DL . B RS R SR
o6 A, Imaged AR ECLAE S &1L
12,7 MEAFEBRELAR L BSAKGE
PC-1240 f M 7E48FLIR h1 K575 (37 °C 5% CO,), 4

%1 qRT-PCR3 |45
Table 1 qRT PCR primer sequence

N FHEEI(G 3" TSI —3Y)

Gene Upstream primers (5'—3") Downstream primers (5'—3")
miR-182-5p TTA GGAACC CTCCTCTCTC CGG TGA TGT GAA GAA GGA
XBPI AAG AAG AGA CCA GAAACT CC TGA GAC CTC TTC AGT AAC CA
U6 CTC GCT TCG GCA GCACA AAC GCT TCA CGAATT TGC GT

f-actin AGG GAAATC GTG CGT GAC AT

GAA CCG CTC ATT GCC GAT AG
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NPk & A —ERT, H Lipofectamine®30004% XBP1-
WT. XBP1-MUT%3 %l 5 miR-NC. miR-182-5p mimics
LA YL, 48 WG, TR RSN E 2R RS
1.3 SitZEaH

KA BATSPSS 25.073 Hr it , tHEHER A
EAAn, LhGets) ik, 2 20 LBk F R 35 05 2 57
Mr, 3t— B F 7 L H SNK-qf 36 . P<0.05% /R %
FAA G E .

2 HR
2.1 FRIAEmiR-182-5pxt PC-124Ap s XBPI
mRNARFRIE N
5 ControlZH A EL , OGD/RZH miR-182-5p# ik
IKFBEAR (P<0.05), XBP13RIKIK VT (P<0.05);
5 OGD/R41L. miR-NCZL#f Lk, miR-182-5p mim-
icsZd miR-182-5p &k /K-F¥ Tt i (P<0.05), XBP13%
5K FEAR (P<0.05); 5 miR-182-5p mimics4 .
miR-182-5p mimics+pcDNA-NCZLAH Et, miR-182-
5p mimics+pcDNA-XBP 14 XBP 1R IE/KFTH &
(P<0.05). WK1,
2.2 T RIAmiR-182-5pXFPC-1240 B HE5E A2 M
55 Control 41 M1 Eb, OGD/R 4L I 40 77 375 %
i B B PG (P<0.05); 5 OGD/RA . miR-NC4
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&S‘ @& &\o
KR &
YR
N
T N
& &

*P<0.05.

FHEE, miR-182-5p mimicsZH 40 MIAEIE R . 7%
It (P<0.05); 5 miR-182-5p mimicsZl. miR-
182-5p mimics+pcDNA-NCAAH L, miR-182-5p
mimics+pcDNA-XBP 1AM A7 16 % . oo BE P AIC
(P<0.05). .IK2.
2.3 T FRiZmiR-182-5p¥tPC-1240BE A =AY 520

55 Control 2Lt , OGD/RALIZH M IH - F Tt
(P<0.05); 50GD/R4.. miR-NCZLAHLL, miR-182-5p
mimicsZH 14 L T 2 FE I (P<0.05); 5 miR-182-5p
mimics4]l. miR-182-5p mimics+pcDNA-NCZLAH tL,
miR-182-5p mimics+pcDNA-XBP 1 4140 i i 12 % Ft+
E(P<0.05). WLE3.
2.4 FFRIZEMIR-182-5pXPC-124BFHSOD. MDA,
IL-6. TNF-07KFHYSZN

5 ControlZLAH E, OGD/RZH ()41 it MDA .
IL-6+ TNF-a/KFFt & (P<0.05), SODKF &K
(P<0.05); 5 OGD/RZ1. miR-NCA AL, miR-182-
5p mimicsZ A IE MDA . TL-6. TNF-o7KF A%
(P<0.05), SOD/K~F*F+15 (P<0.05); 5 miR-182-5p
mimicsZH. miR-182-5p mimics+pcDNA-NCZHAf
Et, miR-182-5p mimics+pcDNA-XBP1Z1 41 i MDA .
IL-6. TNF-a/K P T} (P<0.05), SOD/KF &K
(P<0.05). .4,

2.57 * % *
2.0
= 1.59 -
g
1.0
0.54
o <
N < & Q>
ST EI S
cbql %X )
& R
KR &
%'\l %‘)Q
& :\00
& &

Bl T FRiAmiR-182-5pFtPC-124Af-F XBP1 mRNAZRIE N
Fig.1 Effect of overexpression of miR-182-5p on XBPI mRNA expression in PC-12 cells
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Survival rate /%

©

miR-182-5p mimics

A AHAFE 3, B: A soFE AL C: TR SERE S *P<0.05.

miR-182-5p mimics
+pcDNA-NC

(B)

2007 * *

*

1504

1004 ‘

Number of clones

507

miR-182-5p mimics
+pcDNA-XBP1

A: cell survival rate; B: number of colonies; C: plate cloning experiment; *P<0.05.
E2 ZFRiEAmiR-182-5p%tPC-1240E1E5E A 20T
Fig.2 The effect of overexpression of miR-182-5p on the proliferation of PC-12 cells

2.5 T3FRIA miR-182-5p¥t PC-124Af+ PCNA.
caspase-9. Bax. XBP1EHFRIZHIZ MY

5 ControlZHA#H ., OGD/RZAA 41 /i Bax+ cas-
pase-9. XBP1FEIAIK-F i (P<0.05), PCNAZK LK
PR (P<0.05); 5OGD/RZ. miR-NCZHAH EL, miR-

182-5p mimicsZH A4M ffl Bax. caspase-9. XBP1#&iA
IKF B4 (P<0.05), PCNARIAZKFFt 5 (P<0.05); 5
miR-182-5p mimicsZl. miR-182-5p mimics+pcDNA-
NCALA EL , miR-182-5p mimics+pcDNA-XBP12H 4
iu Bax. caspase-9. XBP1E&IE/KFFt & (P<0.05),
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A: PC-124M IR T 0, B: 4HARIA T4 *P<0.05.
A: apoptosis of PC-12 cells; B: cell apoptosis rate; *P<0.05.

E3 d3RiEAmiR-182-5pFtPC-124RBE AT 2R AN 2T
Fig.3 The effect of overexpression of miR-182-5p on apoptosis rate of PC-12 cells

PCNA K IATKF-FEL(P<0.05). KI5,
2.6 FURFNZEBIR LI miR-182-5pFIXBP1
SRS

miR-182-5p 5 XBPIAF{E 45 540 /5, 5 miR-
NC+XBP1-WTA AL, miR-182-5p mimics+XBP1-
WL U 6 25 BTG 4 W 3 PRI (P<0.05) . WL3R2.

3 g

PR aE , i g 2 o R 1 R I e
FETIE WK R 2 —, FHORIRHLHIBCN R 2, 22
S A R R AT S VAN - s e T
PREAN M2 O I PRYA T 1 1k 7 S8 BV I R OE
B I /8 P30 i T R A 2 4 B R AR A, SR
CIRL BJ5 , @I = KB R R T BB, 55T
P TCIHT, 1 A& T RE RS, ™ B 520 R (1 AR
W A A U, R, TR OGD/R
SRR 2 G BB AT 1 2 AL R B
o AWFFEIRBUN B APZL A PC-121F ABE TN 5,
2 TOGD/RIE T, F A AR A, mfikidk— 4R 5T

MR REY, miIRNAX A KGR AEA
—EMFEAE R, 76 W64 g aT A Y OB A
Jii, §2M CIRIS| A& 4 in it f2 , T IR KA
Jrep 3, SOTOZE KR B, miR-182-5pXf R fih £
RO RA— MR ER, n gk R K,

BEAMZINRE, MBIT ARG KR EE — ¢
(78 fE . DENGZE: SR B, 78 Sl a1 K 52 45 7
miR-182-5p ik /K 2 3 FEAIC, i % iE miR-182-5p
Al @ %5 TLR4/NF-xBA5 Sl 8%, 0402 O,
DB T RERRAS . HUSE VR EL, SR KR PCI2
S B EAT A 8 CIRIZE ARSI AY , 40 i miR-182-5p3K
KB R, ATAESZ TLR4ETE , #14] miR-182-5p
ik, NEMEMBIG . AHARERER, 5
Control 41 b, OGD/RZH miR-182-5pR A /K F-F&
%, BT %A miR-182-5p Al 2 B 4H A H . ¢
FE%. SOD/KF, FER4nMuT-% . MDA, IL-6.
TNF-a7KF, $7mmiR-182-5p A i@ i 2 3 41 i 4 4,
PO AT 2 AR B, T 2% fif
2 4H M 453473 -

XBP 1R 1842 Ui N 5 M 231 (endoplasmic
reticulum stress, ERS)HHICHE [ Rk, 2E T 5200 P it
PIASZS, TEANBRIGAE . T AR i R I S B E A U7,
ZHANGZ IR | XBP 131k 5 i 1ML A2 A7 4E —
SER AR, 55 AR r A5 i I A e ) R AR R AR R
MO%E MR I, OGD/RE S /MR T 4H e, XBP1
RIEKPRET &, BRGNS T, (kR MR T
PRI A S i T2 2R, FF H SR ol T % VA
Koo MRS PUR I, 7E CIRUK U414, XBP1
FILIKT-RZETE, R RBERGITE A T2
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El4 T RIAmiR-182-5pFFPC-124RfEHSOD. MDA, IL-6. TNF-a7KFHIF M
Fig.4 The effect of overexpression of miR-182-5p on the levels of SOD, MDA, IL-6, and TNF-o in PC-12 cells

fR AR 22 ThRE P hs L 45 1% . A 9T, 55 Control4H
FHLEE, OGD/RAXBP1FIE/KN-FH 51, #7~XBP1EUE
A] BB 5| S 2 A M 4347 1 B SR IR o 2 [ )
A1, miR-182-5p 5 XBPIfEAE 45 &7 55, miR-182-
Sp Al I ] f i 5 XBP1, i R IA XBP1A] #3431 3k
FiE miR-182-5SpAT 4 AFiG 2. FobEsh. T3,
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7R miR-182-5p Al fg il 1 #I| XBP 131k, B M2 4
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SR AR G, AT R BER U X EVR T SR
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£ EPriR, miR-182-5p AJ il I #L (A #10 f XBP1
ik, BEMANH OGD/RE T I A i . AHT
FOAFAE— SO L Z AL, ARRIUAR A S0 Ho o 7
PURIZEATIRAIR T, BEAh, REUR XBP 12 K A7 i3
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E5 TFRIEmiR-182-5pFHPC-124AfIFPCNA, caspase-9. Bax. XBP1ZEHFRIAHIEMN
Fig.5 The effect of overexpression of miR-182-5p on the expression of PCNA, caspase-9, Bax, and XBP1 proteins in PC-12 cells
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Table 2 Comparison of dual luciferase activity

ol MUY B Pk
Group Dual luciferase activity
miR-NC+XBP1-WT 1.00+0.18

miR-182-5p mimics+XBP1-WT 0.38+0.09*
miR-NC+XBP1-MUT 1.04+0.22

miR-182-5p mimics+XBP1-MUT 0.95+0.17

Fks, n=6; *P<0.05, 5miR-NC+XBP1-WT4I b4 .
X+ts, n=6; *P<0.05 compared with the miR-NC+XBP1-WT group.
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