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miR-145-3p i# iT f#= CaMkkp/AMPK/CREB i #& 3t MPP*
%5 PD ZHRe A BY 2k fi A B 1 B9 32 i

AR, B

HWE B Wi miR-1453p X 1-H K4 FE R g g 1
(MPP " ) 53 A 46 295 (PD ) 4 I A Y 2ok A 19 Wk 174 52 1)
KHAUE, F7iE W AP 20 8 40 i (SH-SYSY) 434
o BB AR AR (mimics ) ZH E5 V8 5 PR 2
FiF 3 B ( CaMkkp ) #1371 ( STO-609 ) 41 . mimics + STO-609
2 AR IR TY RV DTS5 6 8 1 (CREB) #9571 (KG-501 )
20 mimics + KG-501 #0 F STO-609 + KG-501 0, i =X 41 iy
ARAE I L T, 375 5 B B 2K [ WE AR 45 4 , Western blot £
T [ WA CaMkkp/ AR 11 2 16 1L 8 (A 8 ( AMPK )/
CREB @B AHCHE HIYRIE, &R SxFEAM L, KA
YA T % Bel2 JCHK X AR (Bax) R M AR &K A -3
(Caspase-3) FIUEAHOC B 1 4 3-1(LC3- 1) B EHFRIKK
TFEIFEE (P <0.01), WK Z5 8 98 20, B bk T 40 il 9 -2
(Bel-2)  AWEEE A (Beclin-1) 48 HH SCHE M % B 3-11( LC3-
I0) i k45 18 2 (A0 2R 1 8 W8 B ( p-CaMKkB) |
BRRR AL IR R T6 AL 2R 1 8 ( p-AMPK) W4 19 11 B W R It
R TCREE G H 1 (p-CREB) 28 K P BIFEIR (P <0.01) 5
SRR AH L, mimics ZHAMLE T2 Bax | Caspase-3 1 LC3-
I HFARIEKTBEAK (P <0.05) , A BRIKZE 1 22 Bel-2
Beclin-1 .LC3-1I .p-CaMkkp .p-AMPK ,p-CREB & H7KETH
(P <0.05),ST0-609 4 #l KG-501 £H# #4H [7] ¥ 5 mimics
A ; 5 mimics ZHAH H , mimics + STO-609 2H 1 mimics +
KG-501 0408 1= Bax ,Caspase-3 1 LC3- I FEH #Fik/K
FFE (P <0.01), A WEARSE #9820, Bel-2 | Beclin-1, LC3-
Il .p-CaMkkp .p-AMPK . p-CREB 7 4 /K &A% (P <0.01) ;
5 ST0-609 £H A8 I, STO-609 + KG-501 40 41 Jitl 8 T~ %  Bax .
Caspase-3 il LC3- I AR AKFEFHE (P <0.01), HMEE
4544 W /0, Bel-2 | Beclin-1, LC3- 11 | p-CaMkkp . p-AMPK . p-
CREB & /KRR (P <0.05) . #18  miR-145-3p REAEN
il MPP " 52 (4 PD 4NARAS AL B9 P8 1~ fR ik ok fdk A s, HAL
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M4 %94 ( Parkinson’s disease, PD) J&— i & 7
MR 2RI, BEget 2 B ok ik D) fE
5 AL WSz R S RAE S S PD A
AU SE, BT, PD WIGIT EZ LR IT N
F L ERIIR ] 25 7 AN RO, AL, WF 5T PD )
FARHLHINS T PD AT A A L, GRS
WO I EAE PD 7N 1Y 2 Fh il 2B 17 P50 1Y)
— AN AT T B A2 B R R A ME — IR AR R kL
PR A W, X4 7R R A 7 ] VR S 8 2% PD R
AR AT R I — A B RS

miR-145-3p J&—F#H7 & BLEY miRNA , BIF5E ™) 3¢
B, miR-145-3p Z: 5404 H WETE N 1Y 2 Fh 41 i 2 4)
IR, H T miR-145-3p 7€ PD P E A
EARAMIE , H W 52 3 2 A0 (5500 B 1 4R,
s B AR 2R DO VRS B ( calmodulin-
dependent protein kinase kinasef, CaMkkp )/ 4 ik
11k & H # B4 ( adenylate activated protein kinase,
AMPK) 18 #% 5 F W% UJAH 3G, JF T 3006 T T PR R
B R o454 25 (eyclic adenosine monophos-
phate response element-binding protein, CREB) , 25
RPN ZIRA TG . B 1 5 3 g ) £ 1-
P4 2R IE B 7 (1 -methyl4-phenylpyridiniumi-
on,MPP * ) i% S PD 4R AL B 5% miR-145-3p X}
PD 2 MRS LR A B Wi 5 e S AL SR AT
fift PD (4 AR AL Ko 408 B0IR 7R R S R
/o

1 MR

1.1 EEHR A SBE g0 4 SH-SYSY 11
A FRHE 40 M %E , DMEM/F12 1 [ 3% [E Hyclone 2
), CaMkkB #4157 STO-609 I [ 25 H Selleck 23],
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CERB #il57] KG-501 1 A ¢ [& MCE 2 A, CCK-8
1 A LSRR FERHCA R 7, qRT-PCR 32057 & 1
FI HZA TAKARA 2 H], AnnexinV-FITC/PL #7451
W& A L E BD A F], APt Bel-2 | Bax, Caspase-
3.Beclin-1,LC3-1 | LC3-1I , CaMkkB, AMPK, CREB
F HRP FRiC i — 51 A i Bioswamp 22 7], 4
BB IR A 5% R 2 AR 2 1 VA BB B ( phospho-
rylated calmodulin-dependent protein kinase kinasef3,
p-CaMkkp ) 14 [ 25 [ Invitrogen 2> 5 , S B0 R AL it
TR TG 1L 2 1 1 ( phosphorylated cadenylate activa-
ted protein kinase, p-AMPK) ) H 3¢ [# Abcam 2\ A,
BRI R 10 B Wl 1 I 1 B2 1 T 1 45 5 £ 1 ( phos-
phorylated cyclic adenosine monophosphate response
element-binding protein, p-CREB) 1 H 3¢ [E GeneTex
AT HRIR AR A AU P BRI R A
a, BERRAhE F VYR A R AR A A,
1.2 Fik
1.2.1 #afasc & MPP* %% PD fm A A a9 4 2
SH-SYSY I & 15% M- s F1 19 75 - 5875
KA EHE DMEM 5 IRICE T 37 °C (5% CO, HYEGFR
R R, MR BE IR B 809% HENR 12 2 1L
BIFEAT AR e IO RO A= K A 40 i JEA T 5250, )
H 250 pmol/L #Y MPP* T4 ¥ SH-SY5Y i fitd 24
h, A4 PD AHIAERLC  CCK-8 G N 24 i Fry 8 4
77, 855 s MPP A 1S 4 it 58 e ) REAR, 2R 1]
PD 4l il RS A 1 2
1.2.2 @mie# R RERAFER FHOMHER
miR-145-3p %) mimics M X} B ) NC, % A MPP* if§
T PD AR R DUR AL B SH-SYSY 4 i A1
ARFEYL Iy MPP 5 F451405 PD 20 SR AL g Xof i, 43531
FREUAZH A LAY B RNA , qRT-PCR VA6 miR-145-
3p WIFRIR, IR QAR 45 R B, 50 IR
Lo B2 A0 M0 miR-145-3p 7K AR ; 54 AL 4
A EE, mimics ZH 40 Mg P miR-145-3p /K-F T &, 1
mimics-NC 441 i miR-145-3p 7KFJCHH 484k,
EUERA
1.2.3 mM @B s A5 8 4l %) R
H BRI | mimics 4, STO-609 #H . mimics + STO-
609 2 . KG-501 #H . mimics + KG-501 2H . STO-609 +
KG-501 2, X B 2H 4 A Ahsch 3L 5 HCAx 20 40 ff 2 )
250 pwmol/L ) MPP* 155 24 h, mimics 21 4 i 5% A
miR-145-3p mimics; STO-609 Z1 il A 20 pwmol/L
ST0-609'"" ; mimics + STO-609 £H J& i A 20 wmol/L
STO-609 AL #E 1 h, Fi%% A miR-145-3p mimics; KG-

501 ZHMA 5 nmol/L KG-501"%) ; mimics + KG-501 1
JEHA S nmol/L KG-501 AbHE 1 h, Fi4% A miR-145-
3p mimics ; STO-609 + KG-501 £ [&]H} i A 20 pmol/
L ST0-609 15 nmol/L KG-501,

1.2.4 AXmipRen mief s WESHLTE
SERUIARML, BT x 10° 5 R 5L T B A 40 e, 35 I
THW, A 1 ml B4 % PBS, IR 215 3 1 ig e, 200
pl PBS H 2 A MU ICUE, il A 10 pl Annexin V-FITC
F110 pl PLIEAT,4 CHEEGIEE 30 min, &5 MA
300 wl PBS, B EP A7 A0

1.2.5 SZHEEIK G e ik IESY
R 2. 5% I BT E 2 30 min LA _E 0. 1 mol/L
PBS ZZ iR VE 3 K, 1% #KFRJ5 [ %€ 1 h,PBS ZZ
W VE 3 W5 ,50% ~90% Z. AR I 7K ,90% TR Fili
7K ,100% PR 2 YR IK , G385 88 ) 5 L) A,
JERE L)k 60 nm , Tt R Al ARG I 60 WU | 385 S5 P e

IR
1.2.6 Western blot # | 78 == B % #» CaMkkp/

AMPK/CREB @348 % & G ¢ k& AIELH S,
W S SR, TVA Y PBS PRI 2 WA, A LA,
TN SRIER MM FEE 1.5 ml EP & B LS
W BCA VAT E AT E &, BB, BEE
PVDF f,5% BiAg W5k 2= iR 4 C b &, A —
PORBR IR E 1 h, RIS A PR B, =
EIFE 1 h, Vel ECL 2352, TANON GIS JEHUAcHF
JRPE(E

1.3 Sit=E4&E  H GraphPad Prism 8.0 #E47%L
Yo hr G5 x =5 TR, ZUE R AR E
J5 22508 AR PG LR F LSD 5, P < 0. 05 s
ERAGIEE L,

2 FR

2.1 miR-145-3p %t MPP* % 5 PD 1 & 4R E
RREM  SXT IR L, B AR TR T
SRR AH HY , mimics 4H 40 08 TR FE K, KG-501
ZHFN STO-609 £H 41 L I8 - T+ /& ; 55 mimics 4 AH
H , mimics + STO-609 41 F1 mimics + KG-501 41 41 Jitd
TR T 5 STO-609 4HAH e, ST0-609 + KG-
501 4RI TR TFE (F =1 085.53,P <0.01),
W1 FE T,

2.2 miR-145-3p 7= MPP " if S PD #5840 ff1 ch
BTHEAEANRE  SXTIEAM L, B4 40
H Bel -2 25 F 2% 3k K [ AIG , Bax Fll Caspase -3 £5 [
TR TR SR AH E , mimics 2140 B H Bel-2
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1 2 3 4
A 105 8 105.8 105.8 105.8
Q2-1 Q22 Q2-1 Q22 Q2-1 Q22 Q2-1 Q22
1.33% 2.51% 1.87% 50.22% S 5.56% 32.01% 3.17% 60.85%
10 10 10° 10
=10’ 10’ = 10° T 10°
=9 =¥ Ay =9
10° 10° 10’ 10°
Q23 Q24 Q2-3 Q24 Q23 Q2-4 Q23 Q24
102.2 9259.776 ) (5).38A) . 102.2 4;79.48& ) (5).43A) . 102.2 (;19.72/0 . (-).70% . 102.2 3259.586 ) (5).40A) .
10” 10 100 107 10” 10 100 107 10” 10 100 10 10” 10 100 107
FITC-H FITC-H FITC-H FITC-H
58 5 5.8 6 58 7 58 8
10 Q2-1 Q22 10 Q2-1 Q2-2 10 Q2-1 Q2-2 10 Q2-1 Q22
_2.44% 57.48% _ 5.36% 61.04% 5 4.98% 53.54% - 451% 67.86%
10° 10° 10 10°
Z10° Z10° T 10 Z10°
=9 (=¥ Ay =9
10° 10° 10° 10°
Q23 Q2-4 Q2-3 Q2-4 Q23 Q2-4 Q23 Q2-4
2.2 39.74% 0.34% 102,2 32.60% 1.00% l02.2 40.43% 1.05% 102,2 26.98% 0.65%
10”° 10* 100 10> 10”° 10* 100 10° 10"’ 10* 10° 10™ 10”° 10* 100 10>
FITC-H FITC-H FITC-H FITC-H
B
80
#it #it
— && —
60 F - &&
—_—

Hok

B1 |RAMMEATRALR
A Annexin V/PI i 204 A 45 50 & ; B: Annexin V/PI ke i
REGIFGEE 1 % BEAL ;2  BRI4H ;3 . mimics 21 ;4 STO-609 41;5 .
mimics + STO-609 £ ;6:KG-501 £H ;7 ; mimics + KG-501 £ ;8 ; STO-609
+KG-501 4H; S AL e ** P <0.01; 5 . #P <
oL 0. 01 ;45 mimics 41 He42 . 4¢P <0. 01; 55 STO-609 £H Lh#s . 22 P <0. 01

##

YHMLE T2 (%)
5

3%
o
T

F1 BEARBTE(x+s, n=3) STO-609 + KG-501 4140 il Bel-2 & 1 3R ik K F-Fi
45 A TR (% ) 1%, Bax £ Caspase-3 FEHFEKFETE ., Bel2 Bax
i 1 2.98 +0.50 . o 1 5 45 1 2y 2 ~
) 0,63 20.31 F1 Caspase-3 AR X EF A GITHE L (F =
mimics 32.06 +0. 84 243.15,P<0.01;F =657.83,P <0.01;F =344.55,
STO-609 62.16 +1.04 P<0.01), &2 FE 2,
mimics + STO-609 58.31 £0.98
KG-501 62.26 +1.02
mimics + KG-501 54.61 +1.01 &2 HAMEN Bel-2,Bax 7l Caspase3
ST0-609 + KG-501 67.75 +0.99 BRMEAMRIE(v£s, n=3)
215 Bel-2 Bax Caspase-3
. . . it e 0.70 £0.00 0.06 £0.02 0.04 +0.03
HEHERIBKVTHE , Bax Ml Caspase-3 # H&RIAKY- A 0.54+0.02 0.16+0.02 0.27 +0.01
[, STO-609 ZH A1 KG-501 ZH 40 Mg 7 Bel-2 & # mimics 0.63+0.00 0.09+0.02 0.16=0.01
iﬁﬂ(%zfgéé{f&,]?wax i Caspase—3 %El%%ﬂj7k¥ﬂ%, STO§09 0.24+£0.03 0.55+0.02 0.58 +£0.03
o o s mimics + STO-609 0.41£0.04 0.25+0.01 0.450.01
45 mimics 41, mimics + STO-609 41 Al mimics + KG-501 0.24+0.02 0.57+0.01 0.59=0.00
KG-501 ZH 40l Bel-2 85 H ik /K F-FEAIK, Bax F1 mimics + KG-501 0.42+0.02 0.28+0.01 0.45 +0.02
0.10+0.02 0.65+0.01 0.68 =0.03

Caspase-3 & [ £ 5 /KFEF 5 ; 5 STO-609 4 AH L, ST0-609 + KG-501
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a
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m AN
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B2 HAMMATHEXEANRIE
A Western blot 256 455 5 & ; B: Western blot Rl Bel-2 Z6ik45 R4 K ; C: Western blot #ll Bax k45 R 48 it ; D: Western blot i
Caspase-3 FEIRGEHGE T8 ;1. 0 IR ;2 . AT L 5 3 . mimices 4 ;4 ; STO-609 41 ;5 : mimics + STO-609 41 ;6: KG-501 41;7 ;: mimics + KG-501 41,8
STO-609 + KG-501 41 ; S5 IR LUEL . * * P <0. 01 ; SHRA LA P <0.01; 5 mimics 411038 %€ P <0. 01 ;5 STO-609 41 [X4:. 22 P <0.01

ot R 2 PRI mimicsZf. STO-6094.

mimics+STO-6094H KG-50141 mimics+KG-5014H STO-609+KG-50141

B3 HHEMEESFEEWRER x12 000

2.3 miR-145-3p Xt MPP* 55 PD #E B4R 5 + KG-501 240 B P 17 W A4 2485 44 2413k 21> STO-609 +
MEROSSME X REZH AN Py AT LR AR SE A B KG-501 4148 STO-609 41l KG-501 41 F WAL #h ik
RILI AN N W AR 25 A o IR 2 B B 0870 mimies  —2Bl, DLET 3,

HANMI N B MR ZE R BRI 1% £ T STO-609 4 2.4 miR-145-3p iF#= MPP* % 5 PD #8401 ch
FKG-501 ZH 2R P 1 W (A 235 F e AR TR0 24 3 — 20 D BEEAXEANRE S50, B8 4 40 i

/b2 5 mimics A 6, mimics + STO-609 2H 1 mimics W Beclin-1 fl LC3-11 5 H #£ K K FERFEAK (P <
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0.01),LC3- [ HEHFIAKFETE (P <0.01) ; 5
RUZAAH HE , mimics 1402 Beclin-1 Fl LC3-11 &£ H
FIRAKFTH G (P <0.05) ,LC3- T & 1 Rk KR
(P <0.05) ,STO-609 2H Fil KG-501 414l Bec-
lin-1 F1 LC3- T & [ RA KA (P <0.01) , LC3-
[ B FEEAKFETHE (P <0.01) ;5 mimies ZHAH
mimics + STO-609 ZH F1 mimics + KG-501 ZH ZH g
Beclin-1 Il LC3- 11 & [ & B K FFEAL (P <0.01),
LC3- 1 A E IR KFEFHE (P <0.01) ;5 STO-609
ZHAH F, STO-609 + KG-501 £ 40 Jf F Beclin-1 #il
LC3- I & [ R B KRR (P <0.01) ,LC3- 1 & A
FkKFETFHE (P <0.01) . Beclin-1 \LC3- 1 Hl LC3-
IHEAREERIAGIE L (F =405.45,P <
0.01;F=177.03,P <0.01;F =333.62,P <0.01) ,
W3 FiE 4,

2.5 miR-145-3p 1€ MPP* 5 PD A& 5
CaMKkB/AMPK/CREB #@ERIEE 5XE41H
F , A58 2H 40 jfg B p-CaMkkB . p-AMPK | p-CREB &
HEIEKT MR (P <0.01) ; 5HEAIZHAH L, mimics
24 p-CaMkkB . p-AMPK . p-CREB 75 |4 235 7K

A

Beclin-1
LC3-1
LC3-II

GAPDH

0.6r

AN

<
'S
T

&&
&&

LC3-IE AN Rk &
(=)
[\S)

e

4 5 6 7 8

ku
60

14

16

36

SEFFE (P <0.01) ,STO-609 4 1 KG-501 £H 4 ifd
p-CaMkkB .p-AMPK . p-CREB # 1 35 7K-F- [ (P
<0.01) ;5 mimics 41AH L, mimics + STO-609 £ F
mimics + KG-501 2 44 g vf p-CaMkkp . p-AMPK | p-
CREB & H kKRR (P <0.01) ;5 STO-609 41
AL, STO-609 + KG-501 #H 411 g ' p-CaMkkB | p-
AMPK ,p-CREB & 4 £ 5 K FFEAK (P <0.05),
CaMkkB . AMPK Fil CREB BB R Tk 22 534 Gi 112
X (F=1498.40,P <0.01;F =89.77,P <0.01;F
=329.24,P<0.01), W4 K5,

R3 HBEAMEA Beclin-1 LC3-1F LC3-NER
HEXFRIE (v x5, n=3)

215 Beclin-1 LC3-1 LC3-T0
X} HE 0.70£0.03 0.09 +0.01 0.57 £0.01
R 0.63£0.01 0.23+0.03 0.44 +0.01
mimics 0.70£0.00 0.17 +0.02 0.56 +0.01
STO-609 0.32+0.02 0.43+0.01 0.20 +0.01
mimics + STO-609 0.44+0.01 0.30+0.02 0.26 +0.03
KG-501 0.36£0.01 0.44+0.03 0.20 +0.01
mimics + KG-501 0.42+0.02 0.34+0.02 0.27 £0.02
ST0-609 + KG-501 0.07 £0.03 0.54+0.02 0.08 +0.01

B 0.8r

T #
. sk ]

iz T

X 0.6
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o 04f " ki
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S 02F
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D
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it
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= s
=
o 04f
Pzi{ && &&
- i #H
8 ) ﬂ ﬂ

. 1

1 2 3 4 5 6 7 8

E4 HAMARBPEBHEXEARIEIKFHLE
A : Western blot SZ55 25 1% ;B Western blot K&l Beclin-1 FiAGE 9501118 ; C: Western blot 1l LC3- I FIALE RSG5t K ;D : Western blot £
M LC3- I ARG B 5 1. X HRZH ;2 . A2 5 3 ; mimics 4 ;4 STO-609 4 ;5 ; mimics + STO-609 #;6; KG-501 £H ;7 ; mimics + KG-501 41 ;8
STO-609 + KG-501 21 ; S5XF ML L4 * * P <0.01; SHE R AL ¥ P <0.05, " P <0.01; 5 mimics 2 L #: ¥ P <0.01; 5 STO-609 41 L #5 .

A4P<0.01
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p-CaMkkp 65
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p-AMPK 64
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ZAMAH CaMkkp/AMPK/CREB i B 18 % & B R A K LRI L%

A:Western blot X380 45 5] ; B: Western blot K5 p-CaMkkB/CaMkkB Fik 25 L4815 ; C . Western blot Kl p-AMPK/AMPK 23k 45 R 4831
[l ;D Western blot #: ] p-CREB/CREB ik Z5 G E ;1. X HRAH ;2 . BEAIZH ;3 . mimics 2H ;4 . STO-609 4H ;5 : mimics + STO-609 2 ;6 . KG-501 £H ;
7 :mimics + KG-501 4;8:ST0-609 + KG-501 £H ; 5% FAZH L. ™ * P <0. 01 ; SHEAILH LA . ¥ P < 0. 01 ;55 mimics 2H H#E: P <0.01; 45 STO-
609 4145 4 P <0.05,4% P <0.01

R4 HBAMERA p-CaMkkp/ CaMkkp, p-AMPK/AMPK 1
p-CREB/CREB HZE B RIE (x5, n=3)

p-CaMkkp p-AMPK p-CREB
ZH 5

/CaMkkB /AMPK /CREB
xif 0.95+0.03 0.95+0.07 1.20+0.04
T 0.59+0.02 0.65+0.07 0.73 £0.04
mimics 0.81+0.02 0.84+0.09 0.98+0.06
ST0-609 0.13+0.01 0.31£0.01 0.19£0.04
mimics + STO-609 0.20£0.02 0.40 £0.02 0.22£0.02
KG-501 0.13+0.01 0.28 £0.07 0.14 £0.04
mimics + KG-501 0.18 £0.01 0.36+0.03 0.27 £0.04
ST0-609 + KG-501 0.08 £0.01 0.08 £0.02 0.06 =0.02

3 itig

ZRLAR g ] R M R A N A2 0 e R

FILRLAA | DL 37 40 B P9 2 AR S50 AN T RE A9 1E 5
SRR AR RE R SLAEELHE PD 7E N By 2B 47 1k
PR A OCHEVE T . YR R R T MPP T AF:
UEZS = Rl D W B S EZR2 1 RSO E N 1 B i 0B
. S B 45 5 R, MPP* AR BR Y SH-SYSY
AP TR T, 5% S miR-145-3p mimics J5 4

YA T BRI, X % W miR-145-3p REASHNH] PD 41
MR JE T, HA AR Y PD AU A VE . A
B, AR T — A2 2 P ) A i AR Bel -
2 FWRMA BT T8 Bel2 A2 I8 1285 F1 Bax
R RHEA M T2, 24 Bax BITE P& T Bel-2 1,
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PTG PD AR B T,

R T HET miR-145-3p X MPP " i 3% PD 4l ifg
BRI ZORLAA [ WG 14 52 0 32 552 30 11 FH 375 B9 H B L 4%
T AN RS AR R, B miR-145-3p
mimics Ji5 40 IS R34 22, 3] miR-145-3p fiE
e it PD A MU AL i A 2R AR F I, Beclin-1 J2&
—PERLIR F IR B 1, AR A WRAR S T
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CREB J&—Ff% 3 5 [F -, RR 08 02 #F #h 28 5T 19 1
SRR 2235 ST RSB, 5 A4S PD 7E N Y 2 pk £
IRTTPEBR B PIAC . ) T B miR-145-3p I
P MPP 53 1 SH-SYSY 41 Jfa 28 ki Ak 1 Wk 2k #
ZOCPR B B AE I PLHL, X S8 A T CaMkkB/
AMPK/CREB 3 J§AH G 2 H B R Tk 7, 25 1 1
7R, miR-145-3p mimics 5, PD 4 ff 455 50 th p-
CaMkkB .p-AMPK . p-CREB 7KF- 75, B miR-145-
3p B ¥ CaMkkB/AMPK/CREB 3l % A9 1E H .
h T 2 W A LML, % S ORI CaMkkB 11
il 7] STO-609 F1 CERB #Il57 KG-501 AbHRAHA , 45
H IR, STO-609 F1 KG-501 ¥IREREAR MPP* 551
SH-SYSY #i s p-CaMkkB . p-AMPK , p-CREB ¢ 7K
-, A Y miR-145-3p mimics J& 414 p-CaMkkp
p-AMPK .p-CREB B 7K V-3 It & , iX & B miR-145-
3p Al i HE CaMkkB/AMPK/CREB i 4 1) 34 1%
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Effects of miR-145-3p on mitophagy in MPP " -induced PD cell

model by regulating the CaMkk3/AMPK/CREB pathway

Wen Xiaodong', Luo Ning', Zhou Xinmei', Lu Jianzheng', Zeng Zhen', Zhang Yi', Wang Chunling’
('Brain Disease Area 1, Ruikang Hospital Affiliated to Guangxi University of Traditional Chinese Medicine
Nanning 530011 ;> College of Pharmacy, Guangxi University of Traditional Chinese Medicine, Nanning 530000)

Abstract Objective To investigate the effect and mechanism of miR-145-3p on mitophagy in 1-methyl-4-pheny-
lpyridiniumion ( MPP " ) -induced Parkinson’s disease ( PD) cell model. Methods Human neuroblastoma cells
(SH-SY5Y) were divided into control group, model group, mimics group, calmodulin-dependent protein kinase
kinase ( CaMkk) inhibitor (STO-609) group, mimics + STO-609 group, cyclic adenosine monophosphate re-
sponse element-binding protein ( CREB) inhibitor (KG-501) group, mimics + KG-501 group and STO-609 + KG-
501 group. Cell apoptosis was detected by flow cytometry, autophagosome structure was observed by transmission e-
lectron microscopy, and apoptosis, autophagy and CaMkkB/adenylate activated protein kinase ( AMPK)/CREB
pathway related protein expression were detected by Western blot. Results Compared with control group, the ap-
optosis rate, Bcl-2-associated X protein ( Bax) , cysteine proteinase-3 ( Caspase-3) and microtubule-associated pro-
tein light chain 3-1 (LC3-1 ) protein expression levels in model group increased (P <0.01), and the autophago-
some structure decreased. The protein levels of B cell lymphoma-2 (Bcl-2) , autophagy gene (Beclin-1) , microtu-
bule-associated protein light chain 3-1 (LC3-1I ), phosphorylated calmodulin-dependent protein kinase kinasef3
(p-CaMkkB) , phosphorylated cadenylate activated protein kinase ( p-AMPK) , and phosphorylated cyclic adeno-
sine monophosphate response element-binding protein ( p-CREB) decreased (P <0.01). Compared with model
group, the apoptosis rate, Bax, Caspase-3 and LC3- 1 protein expression levels in mimics group decreased (P <
0.05), and the autophagosome structure increased. The protein levels of Bel-2, Beclin-1, LC3-1 , p-CaMkkp, p-
AMPK, p-CREB increased (P <0.05). The trend of STO-609 group and KG-501 group was the same and opposite
to mimics group. Compared with mimics group, the apoptosis rate, Bax, Caspase-3 and LC3- 1 protein expression
levels in the mimics + STO-609 group and the mimics + KG-501 group increased (P <0.01), and the autophago-
some structure decreased. The protein levels of Bel-2, Beclin-1, LC3-1, p-CaMkkB, p-AMPK, p-CREB protein
levels decreased (P <0.01). Compared with STO-609 group, the apoptosis rate, Bax, Caspase-3 and LC3- I pro-
tein expression levels of STO-609 + KG-501 group increased (P <0.01), and the autophagosome structure de-
creased. The protein levels of Bel-2, Beclin-1, LC3-1I, p-CaMkkB, p-AMPK and p-CREB decreased (P <
0.05). Conclusion miR-145-3p can inhibit the apoptosis of MPP * -induced PD cell model and promote mitoph-
agy, and its mechanism may be related to the activation of the CaMkk3/AMPK/CREB pathway.

Key words miR-145-3p; CaMkkB/AMPK/CREB pathway; Parkinson’s disease; mitophagy; apoptosis



