DOI: 10.11844/cjcb.2024.12.0008
i E A AE ) 224 3] Chinese Journal of Cell Biology 2024, 46(12): 2073-2080 CSTR: 32200.14.cjcb.2024.12.0008

miR-129-5p£E[5]SOX 63T EHERIF/ERIFESHY
P AV E ey S &R A (A

Bk FiE RE HFHE KK
(WAL 3015 AR e (I R 22 B I B2, 4 B 274, 148 442000)

BE  EAR E AR RNA-129-5p(miR-129-5p)¥2 %) SRY-box 4t F B F6(SOX6)*+ A48
F| 5/ 5 2 (OGD/R) ¥ F 694 2 a0 J B = A BAL RLIK B B om . 5 AAY 22 70 40l (SH-SYSY 48 i) o
# Control 8. OGD/R4E. miR-NC#E. miR-129-5p mimics 8. miR-129-5p mimics+pcDNA-NC 48
F2miR-129-5p mimics+pcDNA-SOX64H, FrControl2 #h, H-4 40 4m fin 3 £ 4TOGD/R% 5. K ART-
qPCRA& ] 28 i F miR-129-5pF2SOX6 mRNA & A 5 ; CCK-8iX A &40 4m i3 78 % ; AKX am e R
o) 4m fig B = M SL; ELISATK A &40 4m fie 1 A2 B LA B AL BRE(SOD). i Ak A B (CAT)Fn - H
kit AL BE(GPx) A2 ; HoDCFDA % HARAT A M) 4m e 7%t B(ROS)7K-F; Western blotAa ] £m g,
SOX6. Caspase-3F=NF-kB& & R A F L. AR 4 RIFH, 5Control4l Fuik, OGD/R4E 48 it  miR-
129-5p& X KF. @& M. SOD. CATA=GPxi& 1 T [4(P<0.05), SOX6 mRNA & A K-F. 4m it
&, ROS/K-F. SOX6. Caspase-3F7p-NF-kB/NF-kB%& & & ik /K-F _EH(P<0.05); 5OGD/RZH 3K,
miR-129-5p mimics£l 48 lmiR-129-5p& A K-F. @it E . SOD. CATAGPxE M & (P<0.05),
SOX6 mRNA& A KF. @@feB =% . ROS/KTF. SOX6. Caspase-342p-NF-kB/NF-kB%& &) & &K
F I 4K(P<0.05); 5 miR-129-5p mimics4l FL 4%, miR-129-5p mimics+pcDNA-SOX64E 4m fmiR-129-
SpRIAKF. mieE . SOD. CATAGPx7E 4 T 4(P<0.05), SOX6 mRNA£ X /K-F. 4mfe A
%, ROS/HK-F. SOX6F2p-NF-kB/NF-kB%& & & & /K-F EFH(P<0.05). M5 A F BpIRE KA 2 3E
FESOX62miR-129-5peg ¥e 2L F . B b, 3£ &K XA miR-129-5p T #SOX6, M &k #20GD/R¥E 5 49 4%
2 B T AL
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Effect of miR-129-5p on Neuronal Apoptosis and Oxidative Stress Induced
by Oxygen Glucose Deprivation/Reoxygenation by Targeting SOX6

HUO Jiangtao, CAI Jinjin, LIANG Hui, GUO Gongbing, ZHANG Xiaoqgiao*
(Department of Geriatrics, Taihe Hospital, Shiyan City, Hubei Province
(Affiliated Hospital of Hubei University of Medicine), Shiyan 442000, China)

Abstract The purpose of this study was to investigate the effect of microRNA-129-5p (miR-129-5p) target-
ing SOX6 (SRY-box transcription factor 6) on OGD/R (oxoglucose deprivation/reoxygenation)-induced apoptosis
and oxidative stress in neuronal cells. Human neuronal cells (SH-SYS5Y cells) were separated into control group,
OGD/R group, miR-NC group, miR-129-5p mimics group, miR-129-5p mimics+pcDNA-NC group, and miR-129-
5p mimics+pcDNA-SOXG6 group. Except for the control group, all other groups were induced with OGD/R. RT-qPCR
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was applied to detect the expression levels of miR-129-5p and SOX6 mRNA in cells. CCK-8 assay kit was used to
detect cell proliferation rate. Flow cytometry was used to detect cell apoptosis. ELISA kit was used to detect the
levels of intracellular SOD (superoxide dismutase), CAT (catalase), and GPx (glutathione peroxidase). H2DCFDA
fluorescent probe was applied to detect cellular ROS (reactive oxygen species) level. Western blot was applied to
detect the expression of SOX6, Caspase-3, and NF-«kB proteins in cells. The results of the study are derived compared with
the control group, the expression of miR-129-5p, cell activity, SOD, CAT, and GPx activities in OGD/R group decreased
(P<0.05), while the expression of SOX6 mRNA, apoptosis rate, level of ROS, the expression of SOX6, Caspase-3,
and p-NF-kB/NF-kB proteins increased (£<0.05). Compared with the OGD/R group, the expression of miR-129-
5p, cell activity, SOD, CAT, and GPx activities in miR-129-5p mimics group increased (P<0.05), while the ex-
pression of SOX6 mRNA, apoptosis rate, level of ROS, the expression of SOX6, Caspase-3, and p-NF-kB/NF-xB
proteins decreased (P<0.05). Compared with the miR-129-5p mimics group, the expression of miR-129-5p, cell
activity, SOD, CAT, and GPx activities in miR-129-5p mimics+pcDNA-SOX6 group decreased (P<0.05), while the
expression of SOX6 mRNA, apoptosis rate, level of ROS, the expression of SOX6 and p-NF-«xB/NF-kB proteins
increased (P<0.05). Dual luciferase reporter gene experiment confirmed that SOX6 was the target gene of miR-

129-5p. Therefore, overexpression of miR-129-5p can downregulate SOX6 and alleviate OGD/R-induced neuronal

apoptosis and oxidative stress.
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REFRAE AR 5% CO, BRI EEFIIRE37 °C. 1R
PR A KRS AL, PL L3RI ELBIEAS . BUW Bk
KW 4 M 4y 4115 7% « Control 4 (1E % K5 = AN AT
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J S
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FITCHH M TS M7 &, AR i3 7 1 e i 15
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#1 RT-qPCRE|¥F7%!
Table 1 RT-qPCR primer sequences

LR A R S HI(5'—3")
The name of the gene Primer sequence (5'—3")
miR-129-5p F: GGC TTT TTG CGG TCT GG
R: CAG TGC GTG TCG TGG AGT
SOX6 F: AGC TTC GGA TTG GGG AGT AT
R: GAG GCG ATG GTG TGG TAG TT
U6 F: CTC GCT TCG GCA GCA CA
R:AAC GCT TCA CGA ATT TGC GT
GAPDH F: AGG TCG GAG TCAACG GAT TT

R: TGA CGG TGC CAT GGAATT TG
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129-5p mimicsZH LL#E, miR-129-5p mimics+pcDNA-

SOX62H 4H i P [ (P<0.05), ZHMVE TR TF
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2.3 SH-SYSYZAEASOD. CATFIGPxEHZL
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%, OGD/R41SOD. CATAIGPxif 4 F & (P<0.05);
5 OGD/RZHELHL, miR-129-5p mimicsZ1 SOD. CAT
M GPxifE b T (P<0.05); 5 miR-129-5p mimics4l
EL#¢, miR-129-5p mimics+ pcDNA-SOX641 SOD.
CATHIGPxiE 14 T F%(P<0.05) .
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EARIETK

WP 3R 6517~ , /£ SH-SYSY 41+, 5 Con-
trolZH E#, OGD/R4H SOX6. Caspase-3 711 NF-kB g
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(P<0.05); 5 miR-129-5p mimicsZ FL#¢, miR-129-5p
mimics+pcDNA-SOX641 SOX6A1 NF-kBZ (%14
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Table 2 Comparison of mRNA expression levels of miR-129-5p and SOX6

415

Group miR-214-3p SOX6
Control 1.00+0.00 1.00+0.00
OGD/R 0.44+0.06* 4.8240.35%
miR-NC 0.46+0.05* 4.77+0.42%
miR-129-5p mimics 3.57+0.23** 1.51+0.08**
miR-129-5p mimics+pcDNA-NC 3.59+0.21* 1.48+0.09*"
miR-129-5p mimics+pcDNA-SOX6 2.76+0.18*" 4.06+0.33*"

*P<(.05, 5 ControlZH LL%; “P<0.05, 5 OGD/RAL L ; “P<0.05, 5miR-129-5p mimicsZH LL# . n=6.
*P<(.05 compared with Control group; “P<0.05 compared with OGD/R group; “P<0.05 compared with miR-129-5p mimics group. n=6.
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Fig.1 Flow cytometry of SH-SYSY cells
3 SH-SYSYYHAEIEMFUBAT LA
Table 3 Comparison of activity and apoptosis rate of SH-SYS5Y cells
il SHAIE Y% SHHLPH T22/%
Group Cell viability /% Apoptotic rate /%
Control 100.00+0.00 3.7240.53
OGD/R 34.11+3.89* 48.41+£5.26*
miR-NC 35.34+£3.71* 45.22+5.87*
miR-129-5p mimics 76.08+4.26*" 14.1942.92*"
miR-129-5p mimics+pcDNA-NC 75.30+4.05%" 15.94+2.88*"

miR-129-5p mimics+pcDNA-SOX6

63.49+3.99*

33.0144.14%%%

*P<0.05, 5 Control 1 LL4; “P<0.05, 50GD/RALILES; “P<0.05, 5miR-129-5p mimicsZl L. n=6.
*P<0.05 compared with Control group; “P<0.05 compared with OGD/R group; “P<0.05 compared with miR-129-5p mimics group. n=6.

#4 SOD., CATFIGPxSEMELER

Table 4 Comparison of SOD, CAT and GPx activities

H

SOD /U-mL"! CAT /U'mL" GPx /umol-L™
Group
Control 53.44+4.55 26.97+2.84 73.81+£5.07
OGD/R 21.07+2.34%* 11.47+£1.50% 32.45+3.16*
miR-NC 20.41+£2.22% 12.09+1.36%* 34.18+3.28*
miR-129-5p mimics 42.59+3.84*" 21.87+2.04*% 59.53+4.07**
miR-129-5p mimics+pcDNA-NC 43.66+3.67*" 21.65+2.19%* 60.41+4.83*"

miR-129-5p mimics+pcDNA-SOX6

33.9543.02%% 16.3441.75%%

47.4443.66%™

#P<0.05, 5 ControlZH HL#7; *P<0.05, 5 OGD/RALELE; €P<0.05, 5miR-129-5p mimics# . n=6.
*P<0.05 compared with Control group; “P<0.05 compared with OGD/R group; “P<0.05 compared with miR-129-5p mimics group. n=6.
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Control

50 pm

miR-129-5p mimics+ miR-129-5p mimics+

miR-129-5p mimics pcDNA-NC pcDNA-SOX6

50 pm

[E2 SH-SYSY#REROSTILIEM
Fig.2 ROS fluorescence activity of SH-SYSY cells

#&S ROSKFLLE
Table 5 Comparison of ROS levels

415 PRI 9vREE

Group Mean fluorescence intensity
Control 999.99+10.00

OGD/R 2 879.26+50.41*

miR-NC 2764.73+53.72%
miR-129-5p mimics 1 530.49+46.11%*"
miR-129-5p mimics+pcDNA-NC 1 605.80+44.73**
miR-129-5p mimics+pcDNA-SOX6 2294.46+51.78%"

*P<0.05, 55 Control 4l LL#%; “P<0.05, 5OGD/RALLLEL; “P<0.05, HmiR-129-5p mimicsZ LL# . n=6.
*P<(.05 compared with Control group; “P<0.05 compared with OGD/R group; ¥P<0.05 compared with miR-129-5p mimics group. n=6.

A B C D E F

SOXE === e w— — — —

Cagpase-3 =™ "= = e o o—
p-NF-xB = P TP "= == e
NF-xB S D > > "> e

GAPDH «=» ea» aa» o> o o

A: Control4l; B: OGD/R; C: miR-NCZ; D: miR-129-5p mimicsZ; E: miR-129-5p mimics+pcDNA-NC#1; F: miR-129-5p mimics+pcDNA-SOX64H .
A: the Control group; B: OGD/R; C: the miR-NC group; D: the miR-129-5p mimics group; E: miR-129-5p mimics+pcDNA-NC group; F: the miR-
129-5p mimics+pcDNA-SOX6 group.

[El3 SH-SYSYZHAIFRSOX6. Caspase-3FINF-kBZE H &
Fig.3 Protein bands of SOX6, Caspase-3 and NF-kB in SH-SYSY cells

PTG 2 7 (P>0.05). HIET- ZAK T e MO AU SE . R, ACIE K
RNASE B A G E RPN —, ATk
3 i FEAGH N s« PLisstva sy At B R B9 TR T - R,

ACLE—M™ B fu i NI KRG,  BEE NIRRT AR 2B AR, ACTA I DA A
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%6 SOX6F1Caspase-3FEHRILEBELR

Table 6 Comparison of protein expressions of SOX6 and Caspase-3

iR

Group SOX6 Caspase-3 p-NF-kB/NF-xB
Control 0.40+0.04 0.24+0.04 0.27+0.02
OGD/R 0.63+0.07* 0.61+0.08* 0.93+0.11*
miR-NC 0.65+0.08* 0.60+0.07* 0.94+0.12*
miR-129-5p mimics 0.30:£0.03** 0.38+0.05*" 0.47+0.05**
miR-129-5p mimics+pcDNA-NC 0.29+0.03*" 0.40+0.05* 0.51+0.06*"
miR-129-5p mimics+pcDNA-SOX6 0.52+0.06*" 0.49+0.06* 0.85+0.09*%

#P<0.05, 5 ControlZH FL#5; *P<0.05, 5OGD/RALHLES; “P<0.05, 5miR-129-5p mimicsZH HL#%. n=6.
*P<(.05 compared with Control group; “P<0.05 compared with OGD/R group; “P<0.05 compared with miR-129-5p mimics group. n=6.

SOX6: 5

I
miR-129-5p: 3’

UGUAAAUAGUUUAUCAAAAAA 3

cguucaeaeaucuacGcguuuuuc 5

El4 miR-129-5pFNSOX6LE A=
Fig.4 Binding sites of miR-129-5p and SOX6

R RAREEMEER

Table 7 Comparison of luciferase activity

il

WT-SOX6 MUT-SOX6
Group
miR-NC 1.06+0.12 1.04+0.12
miR-129-5p 0.50+0.05* 1.05+0.11™

*P<0.05, "“P>0.05, 5miR-NCZLE# . n=6.
*P<0.05, ®P>0.05 compared with miR-NC group. n=6.
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