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[(BE] B HI# RNA-486-5p/PTEN # F# & 1(miR-486-5p/PINK1) i ¥4 ¥ & A4k A b SK-
N-SH #m o4 A F 4/ A4 A (OGD/R) 445 69 % vm B ALK . ik FaF 8%k T Fi# # % PCR(RT-qPCR) #
M A5 4] B do bk 2 P (IS) B & Fo A5 B4 B AR A & foiF miR-486-5p &k ik, WK EEER L A BB IE SK-N-SH
2m 6P miR-486-5p xF PINK1 #¥e ) % &, B4 4 ¥k #1 SK-N-SH @ f % % : Control, OGD/R, OGD/R +
miR-486-5p mimic, OGD/R+ miR-NC,OGD/R+miR-486-5p mimic+ OE-NC,OGD/R+miR-486-5p mimic+
OE-PINK1 41, "Ev 3 (MTT) i % 0l 49 fo %4 7% %, RT-qPCR # M miR-486-5p. PINK1, # 4 & & (Parkin)
mRNA % i, Western blot # @ PINK1.,Parkin . # & 4% & & 1 %4 31 (LC3-11 ).p62.Beclinl . ¥ Bt & B X
A R B % & B (caspase)-3 . caspase-9., @@L & & C(CytC) & & & ik, R X @ e K& n 40 je & H A (ROS) A F A
mp AT g, BR ISHAEF hiF miR-486-5p R A K4 Bk & A 2 KA (P<<0.01), miR-486-5p T A %
4 PINK1 ¢ 3'35 3k 4 # X (P<<0.01), 5 Control 28 1t4%, OGD/R 48 % #o miR-486-5p.p62 4 % ik % %m o &
& B 2 %A% (P<0.001),PINKI, Parkin,LLC3- II ,Beclinl \ROS, caspase-3 . caspase-9,CytC #) & ik & %8 it A
=P BHAFH(P<0.00), 5 OGD/R 4Ht &, OGD/R+ miR-486-5p mimic 28 %8 & miR-486-5p.p62 # & i&
B om0 B 9% (P<<0.001), PINKI1, Parkin,LC3- Il .Beclinl \ROS, caspase-3 . caspase-9., CytC #J & ik
B b e B T F A B (P<<0.001) ., 5 OGD/R-+miR-486-5p mimic+ OE-NC 21t 3, OGD/R -+ miR-486-5p
mimic+ OE-PINK1 48 %1 f& miR-486-5p.p62 #4 k& ik B fm je A& 7& £ 80 B 4K (P <<0. 001) , PINK1. Parkin.LC3-
Il \Beclinl \ROS, caspase-3 . caspase-9.,CytC #5 &£ & 4a o B = £ W 24 5 (P<T0.001), £t miR-486-5p T4
# SK-N-SH %8 2 OGD/R 445 » 7T 48 5 47 4] PINK1/Parkin i8 % 3t 7o #75) L 5K A E A X,
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The miR-486-5p/PINKI1 pathway regulates mitochondrial autophagy that

antagonizes OGD/R damage in SK-N-SH cells”
CAI Li' ,LAN Lei*” , XU Shengbo' \CHEN Xiangwen' \YANG Hong' s HUANG Dongzhen'
(1. Department of Craniocerebral Surgery ;2. Department of Acupuncture and Moxibustion ,
Guangxi International Zhuang Medicine Hospital , Nanning »Guangxi 530001 ,China)

[Abstract] Objective To investigate the effect and mechanism of microRNA-486-5p/PTEN induced ki-
nase 1 (miR-486-5p/PINK1) pathway regulating mitochondrial autophagy on glucose oxygen deprivation/re-
sugar reoxygenation (OGD/R) damage in SK-N-SH cells. Methods Real-time quantitative PCR (RT-qPCR)
was used to detect the expression of miR-486-5p in serum of 45 patients with ischemic stroke (IS) and 45
healthy subjects. Dual luciferase reporter gene was used to verified the targeting relationship of miR-486-5p to
PINKI1 in SK-N-SH cells. SK-N-SH cells at logarithmic growth stage were divided into the Control, OGD/R,
OGD/R+ miR-486-5p mimic, OGD/R+ miR-NC, OGD/R+ miR-486-5p mimic+ OE-NC, OGD/R + miR-486-
5p mimic+ OE-PINKI1 groups. Thiazole blue (MTT) was used to detect cell survival rate,the mRNA expres-
sions of miR-486-5p,PINK1 and Parkin were detected by RT-qPCR. Western blot was used to detect protein
expressions of PINKI1, Parkin, microtubule-associated protein 1 light chain 3 [ (LC3-1I ), p62, Beclinl,
caspase-3,caspase-9,and cytochrome C (CytC) ,ROS content and apoptosis rate were determined by flow cytometry.

Results The expression of serum miR-486-5p in patients of the IS group was significantly lower than that in
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the healthy subjects (P <C0. 001). The miR-486-5p could bind to the PINK1 3’ UTR (P <C0. 01). Compared
with the Control group,the expressions of miR-486-5p,p62 and survival rate of the OGD/R group were signif-
icantly decreased (P <C0. 001), while the expressions of PINKI1, Parkin, LC3-1I , Beclinl, ROS, caspase-3,
caspase-9,CytC and apoptosis rate were significantly increased (P <0. 001). Compared with the OGD/R
group,the expressions of miR-486-5p, p62 and survival rate of the ODG/R+ miR-486-5p mimic group were
significantly increased (P <C0. 001) ,while the expressions of PINK1,Parkin, LC3- 1l ,Beclinl ,ROS, caspase-3,
caspase-9,CytC and apoptosis rate were significantly decreased (P <C0. 001). Compared with the OGD/R +
miR-486-5p mimic+ OE-NC group,the expressions of miR-486-5p.p62 and survival rate of the OGD/R-+miR-
486-5p mimic+ OE-PINK1 group were significantly decreased (P <C0.001),while the expressions of PINKI,
Parkin, LC3-1I ,Beclinl ,ROS, caspase-3,caspase-9,CytC and apoptosis rate were significantly increased (P <

0.001). Conclusion

MiR-486-5p can antagonizes OGD/R damage in SK-N-SH cells, which may be mediated

by inhibition of mitochondrial autophagy through PINK1/Parkin pathway.
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i RNA, Hll i 5#48 mRNA 3" 3 35 4 i3 X (3'-
UTR) 254 MM mRNA I RN FR . HATE &0
Z i miR "AE R 2 W IS WG bR &) W miR-
30" . miR-126"" . miR-223") 4, miR-486-5p & i
AEH R BLE miR, 78 2 P e th A AR SR SRk L IR AT
PAEEAMIE T . B & B miR-486-5p 1F IS
FAIE KRN, M TargetScan il Il miR-486-5p
Al e [ PTEN % 5 # i 1 (PTEN induced putative
kinase 1,PINK1)#: K. PINKI1/Parkin i % 7% 16 6E 1%
THERAR { A ST T R A ST AL
TR miR-486-5p/PINKI 3 B I 455 42 b 44 [ W Xof fe
11— FF-98 3 P 28 G 09 £ 4 A D B T 6B A 43 1 L
il s o4 1S FEE B iR YT SRt — 8 M LK
1 #REH®
1.1 ##

1.1.1 —#

PEEUAS BE 2019 4F 1 A & 2020 4F 6 A UG 1S
AR (IS 21D Ko [A] 30 fid B AR K & (Normal 4H) 4% 45 1
RBFFEX G IS AP AFRIE . (DA IH IR 1S 2 W
B 5 (2) BRAE G 3 SOk P o 5 () AR A B 4
BRERES. IS B HERRbR M (D & IF )™ = &l
R TG R 07 s (2 H O P A AR B 5 (3) 7 R
iR . IS HE 30 f], & 15 F, FI4ER (63, 40+
7.29)% ; Normal 41 B 29 i, & 16 i, F ¥ 4F i
(62.24+7.83) %, WL 4% 25 J0 I W 22 5
(P>>0.05), AW TR i A B 48 BE 2% 51 & Ik if
P A7 52 iR s R

stroke; microRNA-486-5p; PINK1; mitophagy; oxygen glucose deprivation/reoxygenation;

1.1.2 @ik

A 2 B 40 R 0 L SK-N-SH I [ A [ Rk 27 Be
I VA L
1.1.3 £ %A ZAH

miR-486-5p mimic & mimic-NC 4 LAY
TRCE®E) BhA RS " &IA G 45 %l
(Binding Buffer) 14 H & & Sigma /A 7] ; TRIzol i 7
& VRBE H V-3 SR 2<OE R (Annexin V-FITC)
WA G AT K E R AR A A G4 1 .
Dulbecco W2 k2% vh % i (DPBS) \DMEM JC # 1% 77
W .DMEM #5 37 #i% . i 25 B W A3 28 B Gibeo 24 Al
WEMEHE (MT TG &l A B o RAEWHEARAR
v Al s miR g4k R & W A 32 B Thermo Fisher 24
FAGRT i kA& E &/ PCRIAF EWAE GIEA
BEYREA R A W — 30 PINKL, A 4 84 [ (Par-
kin) HEMHFEEH 1 4% 3 11 (microtubule-associat-
ed proteinl light chain 311 ,LLC3-11 ) ,p62.Beclinl .}
Je 2 Bk K 2% & R 2 1 i (caspase)-3, caspase-9 ., 4l il
{4, % C(cytochrome C,CytC) . Z—H1 L4 B LW Rt
PRI A 9L E Abcam A A,
1.1.4 E&ME

R B O L (B 5. 5418R, % [F Eppendorf 2
a5 AR (B 5, FilterMax F3,3€ E MD 2 H]) ; 5¢
I} 9% 6 5E W6 5 5t PCR (RT-qPCR) 43 M X (B4 5,
AiraMx, F[H Agilent 23 F]) 5 8 o 5 4% B2 K I ) (Al
5 FC-1100, b iz FAE W B AR A BR 2 w1 5 5 1 E &
AR Z& 4t (B 5 ;. Tanon 5200, b KAER A R A
A 3 R AL (1S . BD FACSCantoTM 11, 36 [

BD A,
1.2 7%
1.2.1 W6 ARAES R E AN

KA A5 ) 1S HE A 45 1) [a] 300 4 AR AG & 1 R
ZMER B F AN E I 5 mL, 3 000 r/min B O
15 min, BUML7E » RT-qPCR Kz miR-486-5p ik i3
P miR A1k a0 & 3 A5 Ml 37 o 82 BUEL miR s miR
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A &K B RNA 65 5 4 i miR B 4 DNA
(cDNA), LI SYBR green 3 [F RT-qPCR # A, & &
PCR iF &R Il miR k. /) RNA(snRNA) U6
HNZ L, PCR WK & .95 °C 30 s 484, 3B & 95 C
5 s HEfH 58 °C 30 5,35 MEIR. 2 22T it E L 45 R
DHMENESNSHEWESER. SI9FH0T.
U6 I3 5'-CTC GCT TCG GCA GCA CA-3', Fif
5'-AAC GCT TCA CGA ATT TGC GT-3' ; miR-186-
5p i 5-TCC TGT ACT GAG CTG C-3', Fiif5'-
CAG TGC GTG TCG TGG AGT-3',

1.2.2 SK-N-SH g o3 5 % 440

SK-N-SH 4l e 52 75 J5 » BeFhF & A 10 % i 4 1l i
) DMEM #5383 ,5% CO, .37 “C R . RN L1210 .
U6 #E K ) SK-N-SH 41 it 434 6 2H : Control 4l 48
F 25/ 42 H (OGD/R), OGD/R + miR-486-5p
mimic, OGD/R + miR-NC, OGD/R + miR-486-5p
mimic + OE-NC. OGD/R + mimic + OE-PINKI,
OGD/R + miR-486-5p mimic fl OGD/R + miR-NC
4 ff 43 5375 ¢ miR-486-5p mimic AN BB F 51, OGD/
R + miR-486-5p mimic + OE-NC #I OGD/R +
mimic+OE-PINK1 7&_L iR Fe b1 P43 51 4% Y 25 11 i
LA PINKI 5o 3k ik, 24 h J5 47 @,

1.2.3 SK-N-SH @t OGD/R #i#5 #2 A4 ¢4 1 5

B Control 4l 4h, H A4 41 ¥ # 37 OGD/R #i15
B HO B K 0T 40 i B DMEM. 3% 97 3t Uk
3, BEALIN A OB BE SR 2 mL, B F 37 C.
5% CO,.94% N, 1% O, ¥ F= 48 i 47 0l & #1235,
6 h JE s R IOHERT IR 5L 1 X BB $h 2% v (PBS) ¥k 3
W, # DMEM 2 mL,37 °C.5% CO, #HIEFHE.,
1.2.4 MR XZHRSE EH

A3 BIAE A B A A PTEN 2% 0% % 0 i) 25 56 5 48 1K
(WT-PTEN) , &4 B PTEN %¢ )t £ i 1 45 3 4 2 4K
(MUT-PTEN) & 25 84K (VECTOR) , 344 3 % {4
43915 miR-486-5p mimic. NC-mimic J& & )5 3L [6] #%
Y| SK-N-SH 40 g ™, 15 3% 48 h J W 4k 40
PBS V¥ J5 K 20 i 2% 5 2 il 1%

1.2.5 MTT #&n % he /57 &

H X BOE A A0 M B R T 96 FL AR H R E 5E L IR
H&fLm MTT, 08 3 h Gk & LB, A 50% —
H £ 7 AR (DMSO) FlT 50 % L BER A9 $5 K 2 hy B85
SEAVEAR  AE & FL 570 nm ZEWE G EE (AL ) 35 40
PRLAF 15 3 20 BLAE I 3 = SEUR 4/ 6 FRZH X100 %%
1.2.6 RT-qPCR

Trizol i57] & LB & RNA, Prime Script 1% % %
IBRAE Y 36 5 5 cDNA, ffi ] SYBR FiiE 19 Taq
fiff . 7F RT-qPCR A 4G L 92 R Lo 2 1 (B-Actin,
ACTB) , W AR :95 °C 30 s 281k B K 95 °C 5 s, 4
158 °C 30 s,35 MEH, 227 i EIEFE KA 4
HULHMER S A S I mRNA kK F 89 A3
Re BIWIFES T ACTB Eif 5-GTC ATT CCA
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AAT ATG AGA TGC GT-3', Fif 5-GCT ATC
ACC TCC CCT GTG TG-3'; miR-486-5p L i 5'-
TCC TGT ACT GAG CTG C-3", Fiff 5'-CAG TGC
GTG TCG TGG AGT-3";PINKI1 k% 5'-AAC ATC
ATC CGG GTT CTC CG-3', Fiff 5-G GC AGC
ACA TCA GGG TAG TC-3'; Parkin F ¢ 5'-TTT
CGC AGG GAA GGA GCT G-3', Fif 5'-TCT CCA
CGG TCT CTG CAC AA-3',
1.2.7 Western blot

S fifk 20 Jf 4 BB 1 A 2R K CF 2R B RE
58 DA PR A WK A PE 5 min, fHE 6%~
12 %+ Z ot JE B TR 4-2R TN I 1k P 8E i L Uk (SDS-
PAGE) , % B 2 % (PVDFE) i, TBST % .5 % i
EWk-TBST 37 CHH 1 hofin—+i.4 CIHETK.
Tt 97 AR 1 AL ¥ CHRP) R — 45,37 CH R
1 h, TBST V%, B b2 &L (ECL) & 5, Image ] 7
B 255 I BEAHL .
1.2.8 X m e m g i s A (ROS) & &

MR B Ol 1< 10° /mL, EE R T 6 FLAR, 35
F 24 hy mA 2,7 & R HKNE 2 B g
(DCFH-DA),37 ‘C.5% CO, W Ff#nE 0.5 h, iR
A7, PBS Pk U 40 M 5 i3k 40 i, B AL AR I, 3Ok O
488 nm, &Kt 525 nm,
1.2.9 A X el g e =

MM ENE 2 000 r/min B.L> 5 min, H 4 CHi¥
PBS E .2 000 r/min &0, Ve, X8 T KRG
Binding Buffer &%, Annexin V-FITC i&4), #:, =
IR E 15 min, BUEABE (PDARIC . N E B AY Bind-
ing Buffer J5 ALK,
1.3 %itgam

A SPSS26. 0 Bk M4 #F 47 48 1t 4 b, 1 1 %R L
xts Ton, ZHMB B KA one-way ANOVA 447,
2 (] P EL R T LSD-¢ K56, DL P<C0. 05 22 5%
BHEAT#E L. WA LB IEREERKE &=
0.008 3,
2 & ES
2.1 o miR-486-5p & ik b3k

5 Normal 2H i JEAKR & L&, IS 4H B H M
miR-486-5p mRNA 3 ik /K F B & B AR (P <C0. 01),
UL 1,
2.2 miR-486-5p $e¥ PINK1 % % it

K¢ 2 AT 5 35 TR 56 31F 435 2R 18 /R . miR-486-5p
Al LA%E 4 PINKI 3'UTR(P<0.01), W& 2,
2.3 Butmpb il R

5 Control 4 L%, OGD/R 4H 40 Mo 77 1% R H
A (P<<0.001) ;5 OGD/R 4 H 4, OGD/R+miR-
486-5p mimic 41 40 L A7 1% % B & 7 & (P <<0. 001),
OGD/R+ miR-NC 4 2 K LIt & L (P >
0.008 3); 5 OGD/R+ miR-486-5p mimic+ OE-NC
20 It %, OGD/R + miR-486-5p mimic + OE-PINK1
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1
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. P<C0.01.,5 Normal 4 %,
1 RT-qPCR # il miR-486-5p Fi%k

WT-PINK1 5’-cugacuagccucucuUACAGGa-3’
miR-486-5p 3- gagccccgucgagucA‘JGUCCu-S’
MUT-PINK1 5’-cugacuagccucucuGAUCUAa-3’
1.5= Hl NC-mimic
3 miR-486-5p mimic
&
g 1.0
e
R
S
& 0.5+ a
) ﬁ
0- T T

VECTOR WT-PINK1
*.P<C0.01,5 NC-mimic % YL 401 b3 .
B 2 W ZEIREERERIE SK-N-SH 4

miR-486-5p ¥ @ PINK1 M3k &

MUT-PINK1

ml =

O0GD/R

miR-486-5p mimic

miR-NC

OE-PINK1

OE-NC

“.P<C0. 001, 5 Control 41 t#:;": P<C0. 001.5 OGD/R 41 It
;9. P<C0. 001,45 OGD/R+ miR-486-5p mimic+ OE-NC 4 %%,

3 MTT #& U 48 B 77 7% %

I T
L+ o+
+ 10+ o+
|+|++-

o
L
e+ - hm

2.4 %% miR-486-5p.PINKI . Parkin,LC3-1I . p62
% Beclinl & ik b4z

5 Control A %, OGD/R 40 miR-486-5p mR-
NA 3k &%, PINK1, Parkin mRNA & & 14 %35 7+
5, LC3- 11 . Beclinl #& % ik TH i, p62 2K 1 % 35 %
K. ZRHWAS % E X (P<<0.001); 5 OGD/R 4
8, OGD/R + miR-486-5p mimic 41 miR-486-5p
mRNA #ik T} 5, PINKI1, Parkin mRNA } & [ 33k
FEAR, LC3- 11 \Beclinl £ (1R IK AL, p62 £ 1R B T
M. EZR¥WAES R L (P <0.001), OGD/R +
miR-NCHERYEREIT ¥ EX(P>0.05;5
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OGD/R + miR-486-5p mimic + OE-NC 4 It #&.
OGD/R + miR-486-5p mimic + OE-PINK1 £ miR-
486-5p mRNA 2 ik %X, PINK1, Parkin mRNA K&
I RIA TS LC3-11, Beclinl 2 M 2 i5F+ &, p62 &
FIRBEAL, 22 F WA G B X (P<<0. 00D, WA 4.5,
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= OGD/R
=3 OGD/R+miR-486-5p mimic
=3 OGD/R+miR-NC
== OGD/R+miR-486-5p mimic+OE-NC
=3 OGD/R+miR-486-5p mimic+OE-PINK1
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a c
c a
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z
S 24
(-4
E
a c

miR-486-5p PINKA1
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5. P<C0.001,5 OGD/R+miR-486-5p mimic+ OE-NC 41l # ,
4 RT-qPCR # ] miR-486-5p PINK1 &
Parkin mRNA % i&
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PINK][ o o o s e s |

Parkin[ == e - e -]

actin| e - - - - - |

LI ————

aAcCtin| = — - - -

PE2| s = - —— - |

Beclin[ == = e - - - |

actin[E— ——— - —-— - |
OGD/R - + + + + +
miR-486-5p mimic - - + - + 4+
miR-NC - - - + - -
OE-PINKT - - - - - -
OE-NC - - - - + -
Control
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OGD/R+miR-486-5p mimic
OGD/R+miR-NC
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X 3
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= OGDR
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B 3 =3 OGD/R+miR-486-5p mimic+OE-PINK1
%
ﬁ
& 27
z
I
i 1
0=

Beclin1

LC3-T p62
;P <C0. 001, 5 Control 4 H#:": P<{0. 001,15 OGD/R 4 I
B;¢.P<0.001,Y5 OGD/R+miR-486-5p mimic+ OE-NC 4 lL % .
5 Western blot #& il PINK1,Parkin,LC3-1l \p62 &
Beclinl EHFRIZE
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2.5 &4 ROS kikb#

5 Control 4H %, OGD/R 4H ROS F s 2 7+
& (P<C0.001); 5 OGD/R 4 It %, OGD/R + miR-
486-5p mimic 41 ROS ik 8] & & 4K (P <<0. 001),
OGD/R+miR-NC 4 2 5 4 it 5 L (P>>0.05) ;
5 OGD/R + miR-486-5p mimic + OE-NC 4 It %%,
OGD/R+miR-486-5p mimic+OE-PINK1 4 ROS %
kB R T (P <<0.001), WA 6,
2.6 XsminA T E R A T 4F caspase-3 . caspase-9 .,
CytC &k b

5 Control 41 I #, OGD/R 41 40 g i 1- F K&
caspase-3., caspase-9, CytC # LW B & (P <
0.001); 5 OGD/R 4 It %, OGD/R + miR-486-5p
mimic 240 -3 I caspase-3, caspase-9,CytC F#
IR B AR (P <<0. 001) , OGD/R + miR-NC 41 22
SHGH# L(P>>0.05) ;5 OGD/R+ miR-486-
5p mimic + OE-NC 4 I %, OGD/R + miR-486-5p
mimic + OE-PINK1 1 40 i # T° % [ caspase-3.
caspase-9.,CytC & 5 # B g J+ & (P << 0.001), UL
K 7.8,

0=
OGD/R
miR-486-5p mimic
miR-NC
OE-PINK1

OE-NC

| I R R R
I+ +
I+ 1+

+ 1+ o+
L+ +

*.P<0. 001, % Control 41 [lL#5;": P<C0. 001, 5 OGD/R 41 It
. P<0.001,5 OGD/R+ miR-486-5p mimic+ OE-NC 41 [t %%,
& 6 AR ROS Fik

30

e

OGD/R
miR-486-5p mimic
miR-NC
OE-PINK1

OE-NC

+Il++‘

o+ -

L]
+ +
B +

L L S

*,P<C0. 001, Control 41 lL#:;": P<<0. 001, 5 OGD/R 41 It
. P<<0.001,5 OGD/R+ miR-486-5p mimic+ OE-NC 41 [t %%,
7 7 =0 48 B K 44 0 4 AR T =R
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caspase-9| - e — > - - -l
caspase-3‘ —— D > G = e ‘

G| D e > e @ = |

actin| W— - — - -

OGD/R - + + + + +
miR-486-5p mimic - - + - + +
miR-NC - - - + - -
OE-PINK1 - - - - - -
OE-NC - - - - + -
== Control
=3 OGDR
4- =3 OGD/R+miR-486-5p mimic
=3 OGD/R+miR-NC ¢
a
i?,_ =3 OGD/R+miR-486-5p mimic+OE-NC
‘@ =3 OGD/R+miR-486-5p mimic+OE-PINK1
”752' a c a c
i
Mt 1]
0-

caspase-9
P <C0. 001, 5 Control 41l #:;": P<C0. 001, 5 OGD/R 41 1t
;. P<<0.001,5 OGD/R+miR-486-5p mimic+ OE-NC 4 L% .
B 8 Western blot #illl CytC,caspase-3.caspase-9 ik

caspase-3 Cytc

3 it it

IS i 2 % BB 60 % ~70% , ELA 25 BUAE
B BRI R L BT A T s R
R 7 I A I 2 i 08 1 ARk 7 1 () B i R P
0 7™ 5 W R TR B A AE RO i afn -
FEREEI OIS . Bl SR 7= AR A0 P R L
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