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Effects and mechanisms of microRNA-23b on neuronal apoptosis induced

by ABos.s
PAN Kemeng, CHEN Song, GAO Xiangdong, YAO Wenbing’

Jiangsu Key Laboratory of Druggability of Biopharmaceuticals, School of Life Science and Technology, China Pharmaceutical
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Abstract In this study, the effects and mechanisms of miR-23b in the AD cell model were explored. AP,s.ss
was used to induce neuronal injury model, and cell viabilities were detected by MTT assay. The effect of miR-
23b on the apoptotic levels of AR, s-induced SH-SYSY cells was analyzed using Annexin V-FITC/PI detection
kit. The effect of miR-23b on the mitochondrial membrane potential of AR, s-induced SH-SY5Y cells was exam-
ined using JC-1 fluorescent probe. The levels of cell apoptosis-related proteins and autophagy-related proteins
were detected by Western blot. The results showed that miR-23b could alleviate the apoptosis and the abnormal
mitochondrial membrane potential in SH-SYS5Y cells induced by AR, ;5. This study suggested that miR-23b may
attenuate A,5;5-induced neuronal apoptosis by regulating apoptosis and autophagy-related pathway.
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amyloid protein, AR ) ZH il 1) % 4F- 5 (senile plaques,
SPs) , LA it B iR T 1) taw 25 11 KG) B 1) 4ol 22 J 4T
i 45 2% (neurofibrillary tangles, NFTs)"™' . AD & i
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EF AN O EZ AL, AD BUE ASZER K, 2
2020 4F, A3k AD SR ANECH L 5 000 77, 4 At 23
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& (P v MERE A W H ARG BN H] ) s PVDE (36
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.2 & 5
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Tanon A ] ) 5 8 & %¢ 6 B HUEE ( H A< Olympus 23
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1.3 @ #
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24 h, PEAT MTT 35K DU A0 I 06 P . MTT 35 Bk 5
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2.7 Western blot # M miR-23b & AB,s,s * SH-
SY5Y %8 iZ Bax. Bel-2. p62.LC3B. Beclin-1 Gk
KFW R

20 1 o3 21 R e B SE R A8 BRI <2, 47 I
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3.1 APy SH-SYSY m AR 45 B2 ¢ 32 52

AR, VE R BEYE R B MR BE R 4 8,4, 2,
1,0.5,0.25 wmol/L i AB,s. 5t 117 SH-SYSY 4 jits
24 h &, MTT AR I A0 v v . 25 3 an &l 1 o
AB,ss FTH5147 SH-SYSY 2T M, f H 2 80— 1)
WeBERHSE . 24 0. 5 umol/L ARy, /EFI T SH-SY5Y
YA 24 hEF, 5T HRALAH L, 43547325 2498 30% ,
EIOZ A E A AR5 I TE BRI
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=
1
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Control 0.25 0.5 1 2 4 8
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Figure 1 Effects of different concentrations of AB,s ;5 on SH-SY5Y

cell viability (¥ + s,n = 6)
P <0.01, " P <0.001 vs control group

3.2 miR-23b &} AB,, ., 2 SH-SYSY %a iee B = 7L
o T IAE R
K FH AB,s s X SH-SYSY 41 it 38 47 53 405 - 1 2
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miR-23b, Wt £ 40 il #F 47 Annexin V-FITC/PI 4% {4, , MBS, AT A M A B R £ T F4 Y miR-23b
I 20 AR A SRS I 4% 2 AR M R T 7K RS A8 b, 25 R e AT AN G D, B miR-23b BEMS %
WK 2 FrR, 55X BRZHAH FL 38, AB,s.s 101475 SH-SY5Y ABoss 151 SH-SYSY 4 JH T /K-

A B
Control AP,s 55tmiR-23b NC AP,s 55t miR-23b
Tot W 1o — a2 W Jar — [+ 250 HHH 3 Control
o] 1 £ v v — 200 Bl AB,;5stmiR-23b NC
1 1 1 38 B AB,;,;tmiR-23b
B 25.33
— 1 1 1 o g 150
% y y 2 Z 8
o' 0'q o 5 O ko
o ] . ‘é-“cS 100
i ' i 2R
o o e o o @ <> 350
! 0

Annexin V-FITC

Figure 2 Effects of miR-23b and AB,s ;5 on apoptosis in SH-SYSY cells (¥ + s,n = 3)
A: Analysis of the apoptosis level of SH-SYSY cells by flow cytometry; B: Quantification of the apoptosis level
##P < 0. 001 vs control group; **P < 0. 001 vs AB,s45+miR-23b NC group

NC: Negative control

3.3 miR-23b 3T AR, 5 FSH-SYSY ta e R & 4 R, BRSO IOE, 451 WE 3R, 55 B AH
N TR AL FLAT , AB,sqs 101407 SH-SYSY 40 i )5 , 40 Jifd P9 23 €, 5%

K ABosss ¥ SH-SYSY A MUHEAT B T 0 JHRR , ZL A0S | U T AR, 101 07 1 25 20 it
miR-23b, JC-1 K500 Gk ) 45 L A MO 2R AR FE J R HRE H 57 AT T 7% U miR-23b = 4H i PN 11
HLLTE I o SRR B 0 R U R e AR BUARSR I £ (58, S (5O 55 , U B miR-23b
BT YRR m L JC-UR R A, AENE 2 AB,s.,s175 714 SH-SYSY 4 fits P £ ki 4 i
LT GG s LRI IR, JC-1 R BpARTE HLA SR

JC-1 aggregates JC-1 monomer Merge

Control §

2 = Control
g 20 Bl AB,;5+miR-23b NC
% 15 o =l AP, 55tmiR-23b
2
2
ABas.5tmiR-23b NC E 10
§ 5 Ht
S
3 0
o

AP,s.35tmiR-23b

Figure 3  Effects of miR-23b and A, ;5 on the mitochondrial membrane potential in SH-SY5Y cells (Scale bar:50 um)

A: Fluorescence of mitochondrial membrane potential of SH-SY5Y cells; B: Quantification of the red/green fluorescence ratio (¥ + s,n = 3)

##P < 0. 001 vs control group; “P < 0. 001 vs AB,545+miR-23b NC group

3.4 miR-23b *F AR, F SH-SYSY 20 i M Bax. (2T 8 1 Bax RaX AN IA T84 1 Bel-2 ik
Bel-2 & & ik K0 % v ) LGB 2 T, 0 G miR-23b J5 R 08 T & 1

K ABosss ¥ SH-SYSY A MU #EATHA i 0T 55 0% Bax SRIX B AN T8 11 Bel-2 SRk i 1Y o {1 i
miR-23b, Western blot K il 4% 41 40 ifd N Bax . Bel-2 &, 36 miR-23b 0] G818 i 1 75 AB,, 515 5 SH-
B RIRAKF ., G5RE 4R, SREBAMEL  SYSY 40PN JH T M 68 A A F A K, PR T 2% fit
B, ABos s 101451 SH-SYSY 405 , SH-SYSY ZH a9 FR&4upafb it
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Figure 4 Effects of miR-23b and AB,s ;5 on the protein levels of Bax and Bel-2 in SH-SYSY cells (x + s,n = 3)

A: Detection of protein levels of Bax and Bel-2 by Western blot; B: Quantitative analysis of Bax/Bel-2 level

##P < 0. 001 vs control group; ““P < 0. 001 vs AB,5s + miR-23b NC group

3.5 miR-23b % A, % F SH-SY5Y 2 i A p62 .,
LC3B.Beclin-1%& & & ik 2 45 % f

K FH AB,s i X SH-SYSY 4 Jfd 47 451 405 - e
miR-23b, Western blot £ Il % 2 4 Jfd 1N p62 .LC3B.
Beclin-1 4 FIRIN A2 L. 4R INE SR, 5
X HEZH AR ELASE , AB,sss 155 SH-SYSY R i 175 )

LC3B-I1 15

C
3
5 1.5
= e 3 Control
& B AB,;,+miR-23b NC
SRICE== B AB,.,.+miR-23b
E. #H
m
505
-
()
z
< 0
a4

SH-SY5Y 4ff jfi N p62 & 1 /K % I F+, LC3B-1I/
LC3B-I Fe Al T [, Beclin-1 25 7K F T [, 1t % e
miR-23b Ji5 BETE — & F2 J& | 2% it AR, 5 5 SH-
SYSY 4 A F WEAH O AR K- 3R 10 5, 1B
miR-23b A {2 [F] 52 00 [ W AE DG 2 ) 3R A L
BE SR AN 2 A A T

3 Control
Bl A, ;5+miR-23b NC
Bl AP,;;5tmiR-23b

Relative p62 level

D

3 Control
Bl AB,; ;5tmiR-23b NC
B AB,...+miR-23b

0.5 Hit

Relative Beclin-1 level
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Figure 5 Effects of miR-23b and AB,s ;5 on the protein levels of p62, LC3B and Beclin-1 in SH-SY5Y cells (x + s,n = 3)
A: Detection of protein levels of p62, LC3B and Beclin-1 by Western blot; B, C, D: Quantitative analysis of protein levels of p62, LC3B-II/LC3B-I and

Beclin-1

#pP <0.01, 7P < 0. 001 vs control group; “*P < 0. 001 vs AB,s ;5 + miR-23b NC group

4 it it

AD EE L AT BN, P EAE N ZAEA

FURCE B KA 2, H AT AD ful ABE &34
#1950 77,60 % L) 2% N2 O R R 5. 4%,
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SR AD &I AL 52 2% , H T v AR B 5E 1 & X AD
I BOEIT 2517 . miRNAs 1E Ky — 7l PR /N
R BAE g% RNA, g% 5 ¢ & mRNA 19 3" UTR E
2 % T 2R DX ) 45 5 DT S B mRINA 19 o5 fif i 41
il B I R S 2R AR FE DR R S I B R AT
miR-23b %€ L T 95 YL Ak I, J& T miR-23b/27b/
24-1 R J% , Fo ] #8 1m) AN [R) (4 28 11 DA T 7 22 P e
HORFEVER Y AR BN TE AD SE BRI
B )2 miR-23b B9 FRB KT I, 9 H AT LR R T
i AD AR S 4 . R, miR-23b 7E AD H
() ELARAE DL B o O A Rk — 2D Y . 7
LA 4 B A 52 v A R AR B R BLER AT R
JEFEAD B LT 22— AR R AT 4
FEUTRR, 2 M2 B B U8 W A BB A 8 5 | & 2% il 4
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£, 7 AR A A TR I 2 S A AB,sas
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