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[ ZE] Hi: HEFIEESEER 1T (Myodl) XFEB#ZE (OGD) ¥ S SH-SYSY 4 ity 1 5
PR T s e, OF B BH LR AL . F R SRS P i PCR (RT-qPCR) A6l 1F & X
T2 BIF 9 6 4 R e i 4 i 5 BB 4 RE 3 A0 R I R 1E R G SR B9 SH-SYSY 4 il (XFR4L) A1 OGD 4 g #5
B (OGD #) 43 Myod1 K £ A 4% % RNA (IncRNA) /N4~ RNA fi5 £ 3K 15 (SNHG15)
mRNA Fik K. 551K si-Myod1, pcDNA3. 0-Myodl, si-SNHG15, pcDNA3. 0-SNHG15, si-NC,
ZSAJFRL (Vector) ., miR-NC flmiR-24-3p 4 (miR-mimics) Bk Y SH-SYSY 4ififd)5 , #E17 OGD
AbFE, B SH-SYSY 4l 43 R 3t BiZH . OGD 4 . OGD+ Vectorl . OGD+Myodl 21, OGD+si-NC4 |
OGD-+si-Myodl #H . OGD+si-SNHG15 4 . OGD+si-SNHG 15+ Vector ZH . OGD+si-SNHG15+
Myodl 41 . OGD+miR-NC 41 . OGD-+miR-mimics 4l . OGD-+miR-mimics—+ Vector 41 fl OGD-+
miR-mimics +SNHG154] . R H CCK-8 B K I 45 4L A M 76 1, R A 5-Z R FE-2- B E R AT (EdU) 3
LRI 25 4 EAU BH P20 MR, R A R AR b % B i (TUNEL) kA6 45 40 TUNEL FH 4 41 ff
# . K Western blotting 3% £ 1l 4% 2H 40 B b 24 % 19 & 2F e & R (1) R & AR T H /K B 3 (cleaved
caspase-3) . ZLMH G &2 e AR 09 R A E IR B K 1 9 (cleaved caspase-9) . B ANMEMK IR 2 (Bcl-2)
A Bel-2 M XHEH (Bax) HERIRAKF. J@fpEdtiiiE (CHIP) %iFfl Myodl M1 SNHG15Z
] B I o B2 O 2R T A 5 ik DR 52 30 PE Al Myod1 5 SNHG15 & SNHG15 5 miR-24-3p (9 # [n] 5¢ & .
gER . 5 IEH O AL R, Bl v A P AL R 3 AR JE I Myod 1 AT SNHG 15 mRNA 235 7KF- 24 7 5
(P<<0.05)., SXHR2H L, OGD 24040 g vh Myodl 1 SNHG15 mRNA % ik K F 8 B Fh & (P<
0.05). 5 OGD 4 %, 48 F172 hif OGD+Myod1 20 4 ig 1% ¥ A1 EAU BH 1 40 i R B E (P<
0.01), TUNEL M4 FTHE (P<<0.01); OGD+si-Myod1 41 40 g 1% 24 1 EAU BH 1 40 i R 34 7 75
(P<<0.01), TUNEL BH 40 ig R f ik (P<<0.01) . Myodl 7] 5 SNHG15 0 i 8 7 )5 51 45 & .
SNHG15 7] B fff miR-24-3p, Myodl 5 SNHG15 K SNHG15 5 miR-24-3p fF 7E #1156 & . f ik SNHG15
Ji, 5 OGD 4 4, 48 F1 72 h it OGD+si-SNHG15 41 40 g 1% 1 fl EQU BH P 40 Mo R ¥ 7k i (P<<
0.01), TUNEL FH¥:40AE R M (P<<0.01), 40 Bax, cleaved caspase-3 fil cleaved caspase-9 %
FRAKFFEAL (P<<0.01), Bel-2@E ARBAKF-THE (P<0.01); 5 OGD+si-SNHG15 4 thig, 48 F1
72 hif OGD+si-SNHG 15-+Myod 1 20 28 itg 3% 4 #1 EAU FH % 48 jg S &A% (P<<0.05), TUNEL FH 448
Mg Tt & (P<C0.05), 4 i b Bax. cleaved caspase-3 fil cleaved caspase-9 # 1 3% ik K Tk & (P<<
0.05), Bel-2 B2 H F kK FEFEML (P<<0.05), i # ik miR-24-3p f1 SNHG15 /5, 5 OGD 41 4%,
48 F1 72 h if OGD+miR-mimics ZH 20 J 75 ¥ 1 EdU BHPE 40 B R 7+ (P<<0.01), TUNEL B4 41 g %
ek (P<<0.01), 4" Bax. cleaved caspase-3 fll cleaved caspase-9 £ [ 3 ik KRR (P<<0.01),
Bel-2 % ik KFETHE (P<<0.01); 5 OGD+miR-mimics 2H 4, 48F1 72 hif OGD+ miR-mimics—+
SNHG 15 21 40 Jifd 1% 24 A1 EAU FH 1P 40 i R B (P<<0.05), TUNEL FHE40 MR+ (P<<0.05), 4
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i Bax . cleaved caspase-3 Fll cleaved caspase-9 & [1 & ik K F- T+ & (P<<0.05), Bel-2 8 £ K KF
FEAf (P<<0.05). Z#: Myodl il it 5 SNHG15 J3 3h 1 X 45 & 75 1 W Bt miRNA-24, {2 ¥ OGD i
1Y SH-SY5Y 4l A 1% 4 58 4 il Fn 4 f gs 7=

[kgiRm] WU E R 1 AMZARNATE ERA15; /N RNA-24-3p; SH-SYSY 400 ; RfEst
[FES%ES]  R743; R363.2 [XHiREB] A

Effect of Myod1 on proliferation and apoptosis of oxygen-
glucose-deprived SHSYSY cells by regulating IncRNA
SNHG15 and miR-24-3p

JI Fangchao, ZHANG Chenxin, REN Zhanjun, PAN Yunzhi, LU Qi, SUN Xingyuan

(Department of Neurology, Third Affiliated Hospital, Qiqihar Medical University,
Qiqihar 161000, China)

ABSTRACT Obijective: To investigate the effect of myogenic differentiation protein 1 (Myodl) on the
proliferation inhibition and apoptosis of the SH-SY5Y cells induced by oxygen-glucose deprivation (OGD),
and to elucidate its mechanism. Methods: Real-time quantitative fluorescence PCR (RT-qgPCR) method
was used to detect the mRNA levels of Myod1 and long non-coding RNA (IncRNA) small nucleolar RNA
host gene 15 (SNHG15) in peripheral blood of the subjects in normal group and the patients in ischemic
cerebral infarction group as well as the normal cultured SH-SY5Y cells (control group) and the cells in
OGD model (OGD group ). After transfecting SH-SYS5Y cells with si-Myodl, pcDNA3. 0-Myodl1,
si-SNHG15, pcDNA3. 0-SNHG15.s1-NC, Vector, miR-NC, and miR-24-3p mimics, the cells were treated
with OGD, and then the SH-SYS5Y cells were divided into control group, OGD group, OGD-+ Vector
group, OGD+Myodl group, OGD+si-NC group, OGD+si-Myodl group, OGD+si-SNHG15 group,
OGD+si-SNHG15+ Vector group, OGD+si-SNHG15+Myodl group, OGD-+miR-NC group,
OGD-+miR-mimics group, OGD-+miR-mimics+ Vector group, and OGD-+miR-mimics+SNHG15
group. CCK-8 method was used to detect the cell activities in various groups; 5-ethynyl-2'-deoxyuridine
(EdU) staining was used to detect the rates of EDU positive cells in various groups; the rates of TdT-
mediated dUTP nick end labeling (TUNEL) positive cells in various groups were detected by TUNEL
staining; Western blotting method was used to detect the expression levels of cleaved caspase-3, cleaved
caspase-9, B-cell lymphoma 2 (Bcl-2) and Bcl-2 associated X protein (Bax) proteins in the cells in various
groups; the association between Myodl and SNHG15 was evaluated by chromatin immunoprecipitate
(CHIP) ; dual luciferase reporter gene experiment was used to evaluate the targeting relationships between
Myodl and SNHG15 as well as SNHG15 and miR-24-3p. Results: Compared with normal control group,
the expression levels of Myod1 and SNHG15 mRNA in peripheral blood of the patients in ischemic cerebral
infarction group were significantly increased (P<Z0.05). Compared with control group, the expression
levels of Myodl and SNHG15 mRNA in the SH-SY5Y cells in OGD group were significantly increased
(P<C0.05). Compared with OGD group, the cell activities and rates of EAU positive cells in OGD+
Myod1 group at 48 and 72 h were decreased (P<C0.01), and the rates of TUNEL positive cells were
increased (P<C0.05) ; the cell activities and rates of EdU positive cells in OGD+si-Myod1 group were
increased (P<C0. 05), while the rates of TUNEL positive cells were decreased (P<Z0.01). Myod1 binded to
the promoter sequence of SNHG15. SNHG15 could absorb miR-24-3p, and there were target relatronships
between Myodl and SNHG15 as well as SNHG15 and miR-24-3p. After SNHG15 knockdown, compared
with OGD group, the cell activities and rates of EAU positive cells in OGD+si-SNHG 15 group at 48 and 72 h
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were increased (P<C0.01), and the rates of TUNEL positive cells were decreased (P<C0.01), the
expression levels of Bax, cleaved caspase-3 and cleaved caspase-9 proteins were decreased (P<0.01), and
the expression levels of Bcl-2 protein were increased (P<C0.01). Compared with OGD+si-SNHG15
group, the cell activities and rates of EAU positive cells in OGD+si-SNHG 154+ Myod1 group at 48 and 72 h
were decreased (P<C0.05), the rates of TUNEL positive cells were (P<C0.05), the expression levels of
Bax, cleaved caspase-3, and cleaved caspase-9 proteins were increased (P<C0.05), and the expression
levels of Bcl-2 were decreased (P<Z0.05). After over-expression of miR-24-3p and SNHG15, compared
with OGD group, the cell activities and rates of EAU positive cells in OGD+miR-mimics group at 48 and
72 h were increased (P<C0.01), the rates of TUNEL positive cells were significantly decreased (P<C0.01),
the protein expression levels of Bax, cleaved caspase-3 and cleaved caspase-9 were decreased (P<C0.05),
and the expression levels of Bel-2 were increased (P<C0.01). Compared with OGD -+ miR-mimics group,
the cell activities and rates of EdU positive cells in OGD+miR-mimics+SNHG15 group at 48 and 72 h
were decreased (P<C0.05), and the rates of TUNEL positive cells were increased (P<C0.05), the
expression levels of Bax, cleaved caspase-3 and cleaved caspase-9 proteins were increased (P<C0.05), and
the expression levels of Bcl-2 protein were decreased (P<C0.05). Conclusion: Myodl can promote the
proliferation inhibition and apoptosis of OGD-induced SH-SYS5Y cells by binding to the SNHG15 promoter
region and then absorbing miRNA-24.

KEYWORDS Myogenic differentiation 1; Small nuclear RNA host gene 15; MicroRNA-24-3p; SH-SY5Y

cell; Cerebral infarction

i 1L A7 A 5 0 LA B8 FEE PR g OF- 81 1 =K
PR, BT RWBEREFEE LI ES Y, A N
s B, IR SR AR R UL, 2 o R TH P I A
I 14 60 %6 ~70% = o BRSNS g A BE 11 2
BN, R SO 5 A PR AR B AR L i
i 7 A M 5 SR I F 1 (metastasis-associated lung
adenocarcinoma transcript 1, MALATI1) ., HOX ¥
s X RNA  (HOX transcript antisense RNA,
HOTAIR) . HI19 il /b #% 1~ RNA 75 I 2 I 14
(small nuclear RNA host gene 14, SNHG14) £
K 4 9F 4% 1% RNAs (long non-coding RNAs,
IncRNAs) £ Bl ifin P i 53 05 38 A2 vp 5 3R ik
U BE s Y R . N AT RNA fi E R 15
(small nuclear RNA host gene 15, SNHG15) nJ {E
/N RNA  (microRNA, miRNAs) ) “4r i
457 TEF RS AL . s v XURLG ) s v v Rk AR
o BEAb, 2ot i Bk 8 5 S0 JH i SNHG15 3%
ik B R IR 8 SNHG 1S A] BETE i
FEFE b & AR, AR 0 U0 04 A= 49 2 808, AL 4
AW, [6) I Myod 1 78 I B 48 [ & il 20 4 b 0 5=
IKIKF-FNRE i ANTE A o A WF T 38 4 %) LU il B AL R
F ANE X B A i A Myod 1 #1 SNHG 15 mRNA
TRV 22 5, JF 0 b HAE M #1255 (oxygen-
glucose deprivation, OGD) #fi jfg 5 & v i VE H |

= 75 45 78 Myod1 Fl SNHG 15 78 ki 45 7€ th 4 76 i &
HArTFHUED, i i 5E B IR )T R T 1 50

1 HBEH®

1.1 SR RARARR  WER A I IR E B
B J 55 — = e 19 1] a1t 1 A A58 A A8 (R il e g
FEFEAL) W A0 R A A, [R] i £ 19 1] W] 399 2 i
A 178 £t BRE N A1 T I ARE AR A Ay T 5 % B . AR B 5T
L AR A5 55 5 W 21K B 2 Bt B s 5 — B2 e 4 P 2% Bt 43 it
e, A B E AR

1.2 @i . 22X NFNE A S B4R
SH-SYS5Y 4 i & Mg 1 5& [ 8% X 15 77 ) £ 8 o 0
(American Type Culture Collection, ATCC). Jii4
IML3E . MEM 85 3% 51 F-12 55 35 5 [ € 1 Gibceo
AT, RNAiso i F Al Emf 9 Y6 E & PCR (real-time
fluorescence quantitative PCR, RT-qPCR) # i
F & W H H AR TaKaRa 2 &, #0 [ Myodl fl
SNHG15 #9 /N T 3 RNA (small interfering RNA,
sIRNA) JEk: (si-Myod1 Al si-SNHG15) Kz {4 %
FEFRL (si-NC) . miR-24-3p #4814 (miR-mimics)
I miR-NC Bk 135 35 25 5 R A R A gt
Lipofectamine 2000 i 7] #1 5| % 14 I 2 [ Invitrogen
), pGL3-Basic MR ' 2 iz 5 J5E PRURS I & 48
1 [ & E Promega /A 7, CCK-8 40 il i £k 77 &
W3 1 H A Dojindo 2% Hl, 5- & K -2'- i 4 R #F



992 TR 224 (BE 2 i)

B50% AW 202447 H

(5-ethynyl-2"-deoxyuridine, EAU) 3855 46 5] £
JEANE K Ui 5% B bR ic B (TdT-mediated dUTP nick
end labeling, TUNEL) %4 i 7] & F1 5L 4 57 4 9%
3t 3  (chromatin immunoprecipitation, CHIP)
ST A G H L E S RAEYHERGRAF, H
fiff B 2 2 bk R 1 R A SRR B K fif 8 3 (cleaved
cysteinyl aspartate specific proteinase-3, cleaved
caspase-3) . ALl (Y 7 2 bt 2 R 1Y KA &R HE H K
f# W 9
proteinase-9, cleaved caspase-9) . B 4 Jifg itk 98 2
(B-cell lymphoma-2, Bcl-2) #l Bel-2 # % X &£ H
(Bcl-2 associated X protein, Bax) #i &Ml [ 3 [H
CST A Hl, GAPDH Ht#&Fl HRP-£ 4 % 1gG 14 [
RO Ay TRARA A . Mx3000P & &
PCRAY (3£ [ Agilent 28 & ), Infinite F50 [ Fr 1%
(% + Tecan A 7] ), BX5S1aw e W i (H A
Olympus 22 7 ), Microtek H i BIO-6000 - #z X 5t
WG HEAL (it SR A R A F]D o

1.3 OGD @ e R # & 4 SH-SYSY 4 i 42
F & 10% MG 4 3 M 1% 4R E-F KXW
45%MEM 85 2 5L M 45 W F-12 B g kb, T ML 45
 (95% K<, 5%CO,, 37°C) FHiF., #s%
SCHk [15] ik E# OGD i AL AL . AR Kok
A R SH-SYSY 4 ffl & T Sobl 1% 57 L b JF 5% 7%
EIAHRE (5%C0O,, 95%N,, 37°C) HFHE6h,
YER OGD 4 o [A)BFR IE 5 55 72 19 SH-SY5Y 4 it 4y
X AR

1.4 RT-qPCR ik # @ st & o= SH-SY5Y 8 o
Myodl #= SNHG15 mRNA & &K F R RNAiso
X7 AN JE i A A1 SH-SYSY 40 i o 42 B RNA L
¥ RNA S5 5t cDNA, A5 %, &M
RT-qPCRKF & Fr kW . 519 )F % . Myodl,
IE 514 5-CGG-CATGATGGACTACAGCG-3/,
K1 5 ¥ 5'-CAGGC-AGTCTAGGCTCGAC-3';
SNHG15, EM5145- GGTCTTCGGCAGTCT-
AGTCA-3', K514 5-CAGGAACTGGCAGC-
TAACAC-3'; GAPDH, FEm3#5-TGTTCGT-
CATGGGTGTGAAC-3', &Im5145-ATGGCAT-
GGACTGTGGTCAT-3'c JM&fF: 95°C. 2 min;
94°C., 20s, 58°C. 20s, 72°C20s, 40 MEFF.
L GAPDH N Z, RH 2 %It E H L
mRNA £k K-,

1.5 wmpasifesym

(cleaved cysteinyl aspartate specific

e Myod1 % 5 5 91 vg g 2

pcDNA3.0 Jii i #  (pcDNA3.0-Myodl) , LA
pcDNA3. 0245 #AR Tk (Vector) YERBAMEXTIE . %
R e gR) U B A3 48 /E 22 B8 . A Lipofectamine 2000
RFHAKs si-Myod1, peDNA3. 0-Myod1, si-SNHG15,
pcDNAS. 0-SNHG15, si-NC, Vector, miR-mimics
M miR-NC 4 7] % %« A SH-SY5Y 4 i, 48 h
Ja W 4 & 4l 48 M 22 Western blotting 3% ¥ iE
SH-SY5Y 41 g /1 Myod1 i 2 ik Al i IR 2 % .
bR Y B 40 i #E AT OGD &b BE, 2 g % R4
OGD #1. OGD+Vector 1 . OGD-+Myodl 4 .
OGD-+si-NC 41 .,  OGD-+si-Myodl 4 . OGD-+
si-SNHG15 0. OGD-+si-SNHG15+ Vector 4 .
OGD+si-SNHG15+Myodl 241, OGD+miR-NC 41 .
OGD-+miR-mimicsZH. OGD-+miR-mimics-+ Vector
ZH A1 OGD + miR-mimics+SNHG15 4

1.6 MEXEHBLERAEEXEEIE Myodl 5
SNHG15 % SNHG15 5 miR-24-3p #9¥edr X 2
Starbase % #& £ (http: //starbase. sysu. edu. cn/)
il miR-24-3p 5 SNHGI15 By 45 & X 5. ¥
SNHG15 Y B A& B s g 7 X B0 A Be & B0l Ay
SNHG15-3"4E 8% [X. (untranslated regions, UTR)
X 5 F BE 4> ) 58 B = pGL3-Basic T # 4 A B
pGL3-SNHG15 ¥ /£ &1 (pGL3-SNHG15-WT) #
PR IRL . B SNHG15 Y 58 48 Ji 2 X380 R B A 2
A5 SNHG15-3' UTR F BE 5 & 2 pGL3-Basic ', 43
K # pGL3-SNHG15 %€ 48 B (pGL3-SNHG15-
MUT) # & i ki. K pGL3-SNHG15-WT i
pGL3-SNHG15-MUT (100 ng) 4 4l 5
pcDNA3. 0-Myodl (1 mg-L7") | pcDNA3. 0
(Vector, 1 mg-L™") ik & miR-NC. miR-mimics
Lm L Y 2 SH-SYSY 400 (6 FLARMEE Fotle, %5
J91.0xX10°em™®) W, 48hJm, R E MRk
5 PRSI 2R 8 A T O 43 BT 45 21 SH-SY 5 4 Jifg 2¢
DGR B

1.7 CHIP #% #F 4 Myodl 5 SNHG15 Z |4 # %
B 3£ [ Invitrogen 28 A AR 4l JASPAR %% 45 &
(http: //jaspar. genereg. net/) il f§ Myodl 5
SNHG1545 & Kkt 51 9. 1% it CHIP 43 41 1 7
S UL P ATEAE, K SH-SYSY 41 il 58 Bt 5 ik A7
FRLAZ il 2 R Gt T A, B8 BG4 e 5 o o &5 W
BEJGAE Ry input 4, #4351 3 & 1gG 241 A Myod1 41 ;
e (0 J5 3% 6 A 22 6 U5 28 47 DNA [l 4tk , 43 Bk
3R 3 2H DNA 4fifb 7= ¥y F1 45 & 00 a5 1 519 i 47 Bt
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NEMERERCHLIK, HLUK &AL R 110 VAT 40 mA,
17 HL Yk 257 B A B e A 35 007 ISP Ik Tk, PR R AR
JIAG A AN v B S B X AR (B AT 43T

1.8 CCK-8#k A= EdU % & &4 ¢ &40 20 Je & M fo
EdU ra b pe & R H CCK-8 41 it 50t ) & 4
D25 A 20 B s . BB B O ik, A AR R R
24, 4872 hJF, A CCK-8iX 7], R FH bR
il 450 nm AL ROEEE (A) fH, PLAMEARERS
YN . SR EAU 38 K I 500 & kG I 4% 41
4 EAU PHE 20 M5 fe i B Bk, &4l
i in A EdU BRFI M H 2 h, JH DAPIL Y 4 i 4
Wiz, 206 W UEE T I EAU BH PR 40 M, JF 15
AN PLEF H EAU BHPE 40 i 22 . EAU PH A 48 jl 3 =
EdU P 40 i 550/ 020 M 550 < 100 % .

1.9 TUNEL % & 34 #] & 48 48 }& TUNEL Fa bt
Mg KA IR 48 hJE A TUNEL K it
A, AEE R EOC A 44 30 min, I DAPIH
PRl 4 M A%, 28O0 W s T 1A TUNEL FH 4 48
o, AR R TUNEL FHPEZ0 3, R4
ML g T2 A% L . TUNEL BHE 48 il %2 = TUNEL FH 1
2 B A/ S 20 M £ X< 100 %6 6

1.10 Western blotting % # M| &40 28 &  Myod1.
cleaved caspase-3. cleaved caspase-9. Bax #= Bcl-2
EOAZART HEBRSAMBLEN, £ 10%
SDS-PAGE v i#f 17 43 25 9 4% 45 1 % #% 3| PVDF JI&
b, FHSY% WiRg Wiy A2 . i —HT (Myodl,
cleaved caspase-3. cleaved caspase-9, Bax #l Bcl-2,
1:1000) FIfedi-GAPDH BFEREBIA (1 : 10 000)
BFE R, TBSTHES (L3, Mk5min). MHRP
FHilgG (1:2000) ¥H 2h, Wk, HECL &
JEIR W 2 RO, BRI LR AR AR . R
FH Image JEF I3 H & AR EA K. HRYENA
FIkKF-=H W8 1 54 K B2 /GAPDH # 1 %
MK A 3 B 3IE SH-SY5Y 411 il vh Myod1 1 % 35 Fl
IR AR BT, Myodl 2 1 3 ik K F- =Myod1 & 1
505 JK BEAE /G APDH 28 4 45717 JK B {5 X 100 %4 .
111 %3354 R SPSS 22. 04 it 4 kit 17
Geitopay Ao P TF B 6 IR ZH BIF 5 % G R A BT
ZH 3 A1 JE I Myod 1 A SNHG 15 mRNA 2 ik /K
-, FHHMMIEYE . EdUBHME4I 3 . TUNEL FH
PEAN M % . 2¢Ot KIS P A Myod 1 B I T A ¢ 3K
HR BT ERSM, UatsFrR, 240
FEAR BB BCR ] R 3, 2 4 RIAE A Y 8 L R

AR Ty 2250 01, 2 Ta) A A 34 50 A B 4 R A
Bonferroni¥: . VA P<<0.05 NERASGIT¥E X,

2 # R

2.1 EFTBAH TR A b o b AR SR &K
S o b B 248 SH-SY5Y @i+ MyodlF= SNHG15
mRNA & #EARF HIEFX B4 (1.18+0.80 Al
1.21£0.89) A, MWaHEFE L &4 5 1 h Myodl
Al SNHG15 mRNA #£ ik 7K % (2.19+0.93 A
3.4341.40) #H7FE (P<<0.05). RKH OGD 41
R A AP i il il S Y, 5% R4 (1.01+0. 13
A1.0040.11) &, OGD 4 SH-SY5Y 4i iy
Myodl il SNHG15 mRNA # ik K F (9.57+0. 69
5.88+£0.37) ¥FAE (P<<0.05),
2.2 %48 SH-SY5Y & i % Myodl & & & & K
5 Vector 1 (102.65% =+ 14.05%) I % ,
pcDNA3. 0-Myod1 4 SH-SY5Y 41 ffl b Myod1 & H
FikIKF (406.53% +36.28%) Fhm (1=9.732,
P<C0.05), Hsi-NC4 (99.79% +10.12%) bz,
si-Myod1 41 SH-SY5Y 4 st Myod1 & 1% iAKF
(21.36%+3.41%) Mk (/=13.124, P<<0.05),
DL 1,

1 2 3 4 Mr

S . 5 000

GAPDH “.. 36 000

Lane 1: Vector group; Lane 2: PcDNA3.0-Myodl group;

Myodl

Lane 3: Si-NC group; Lane 4: Si-Myod1 group.

A1 REMBAR Myodl J5 44 SH-SYSY 4018
Myod1 & HRER KA

Fig. 1 Electrophoregram of expressions of Myodl
protein in SH-SYS5Y cells in various groups after

over-expression and knockdown of Myod1

2.3 it &K Fe A Myodl & & 48 %8 A& B (EdU
Pa bk fm e & fo TUNEL Fa b sm e & 5 X B4 b
B, A8HNI 72 hish OGD 41 4 g 1 14 K& EAU FH 4 41
AL (P<<0.05), TUNEL M40 R T e (P<
0.05) . 5 OGD 4l kb %, 48 1 72 h #f OGD+
Myod1 4 41 {35 £ F1 EAU FH ¥ 40 g R A% (P<<
0.05), TUNEL FH £ 40 ff8 = F+ & (P<<0.05) ;
OGD+si-Myod1 25 41 Jfl 1% ¥ A1 EAU FH 14 40 i 5 7t

m (P<<0.05), TUNEL BH ¥ 40 s 2 & (P<<
0.05), WE2, 3fFE1~3,
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Fig. 2 EdU staining of cells in various groups after over-expression and knockdown of Myod1
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A Control group; B: OGD group; C: OGD-+ Vector group; D: OGD+Myodl group; E: OGD+si-NC group; F: OGD+si-Myod1

group.

B3 FEEMBAK Myodl 5T MM TUNEL e /5

Fig. 3

#1 wFREMyodl 54 H 4T H

Tab.1 Cell activities in various groups after over-expression

TUNEL staining of cells in various groups after over-expression and knockdown of Myod1

R2 AR Myodl J5 % 4 40 B %

Tab. 2 Cell activities in various groups after knockdown

of Myod1 (n=3,x%s) of Myod1 (n=3,x%s)
Cell activity Cell activity

Group Group

(t/h) 24 48 72 (t/h) 24 48 72
Control 0.5240.03 0.91+0.06 1.1540.03 Control 0.51+0.03 0.8140.05 1.1640.05
OGD 0.44-+0.02 0.5940.05 0.82+0.04" OGD 0.42+0.02 0.5140.05 0.58+0.03"
OGD+ Vector 0.43+0.02 0.56+0.02 0.64+0.02 OGD+si-NC 0.40-+0.02 0.5040.05 0.58-+0.04
OGD+Myodl 0.4340.03 0.4840.03" 0.624-0.04" OGD+si-Myod1 0.43+0.02 0.7140.04" 1.0540.06"

"P<<0.05 ws control group; = P<<0.01 vs OGD group.

2.4 RRAFHREEREZRA CHIP ZRBiE
Myodl 5 SNHG15 Z Ja #5 X B¢ 5 pcDNA3. 0-
vector 4 (1.03+0.09) %, pcDNA3. 0-Myod1
4 40 M SNHG15 mRNA 3 ik /K 5P (16. 98+
0.96) Jh#E (P<<0.05). 5si-NC4l (1.0040.06)
A, si-Myodl ZH40MiH SNHG15 mRNA ik
KF (0.4340.03) FEMR (P<<0.05). A¥1{HE A

'P<C0.05 ws control group; “P<20.01 vs OGD group.

20 . SNHG15 /)7 8 + X BUA Myod1 19 45 &
ol CEAA) o B G 3R 4R 55 R S 3 45 1L
/R 5 peDNA3. 0-Vector+pGL3-SNHG15-W T 21
(1.024+0.10) H %, pcDNA3.0-Myodl+pGL3-
SNHG1515-WT 41 40 il 9% ot R il 3% £ (1. 98+
0.05) J+ & (P<<0.05); 5 pcDNAS3.0-Vector+
pGL3-SNHG15-MUT 41 (0.97 = 0.16) L #&,
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#3 HRBMBE Myodl J§ & 4 EAU FH ¥ 4 g A0
TUNEL FH#:40 %

Tab. 3 Rates of EAU positive cells and rates of TUNEL
positive cells in various groups after over-expression and
knockdown of Myod1 (n=3,x%s5,7/%)

Group Ral(e‘o[ EdU Rate o[ TUNEL
positive cells positive cells
Control 42.1442.01 3.17+0.29
0OGD 12.3441.117 12.0541.05"
OGD+ Vector 11.1240.44 13.124-0.82
OGD+Myodl 3.56£0.96" 17.9241.01°
OGD+si-NC 13.89+1.31 11.3740.91
OGD+si-Myodl 32.98+1.46" 9.1340.67"

"P<20.05 ws control group; “P<C0.01 vs OGD group.

pcDNA3. 0-Myod1+pGL3-SNHG15-MUT 41 41 fitg
WO EMETE (0.98+£0.05) ZF TG it¥E X
(P>0.05), CHIPSEEZE /R : Myodl #£ SNHG15
JashlF X3k ER (E4B),

SNHG15 promoter

Binding region

WT “TTCACCTGTCTTG
MUT=GCATGACTCACAT=

A
Input 1gG Myodl
B

A': Wild type and mutant sequences of Myod1 binding region in
SNHG15 promoter; B: Interaction between Myodl and
SNHG15 promoter regions determined by CHIP analysis.

E 4 Myodl 5 SNHG15 B3 T RIBHHEEAEH

Fig. 4 Interaction between Myodl and promoter
region of SNHG15

2.5 #A&SNHGI15Fe i & & Myodl /& & 48 2 o &
M EdU fa it 2g jo & TUNEL Fa bk 28 §g % o 29 jo
ART-HXEZEHERZEAKFE 5HsiNCH (1.03£
0.06) M, si-SNHG154140 08+ SNHG15 mRNA
FIK K (0.2540.04) FEAK (1=10.496, P<
0.05). SXFME4 e #, 48 F1 72 hith OGD #H 41 Jig
T P AT EdU BH P 4 i Z2 BEA% (P<<0.05), TUNEL
BHPE AN M2 T (P<<0.05), 41 Bax. cleaved
caspase-3 Fll cleaved caspase-9 T [ % ik /K F F+ &

(P<<0.05), Bel-2 8 & B K FFEAL (P<<0.05);
H5OGD4 h#, 48F1 72 h#f OGD+si-SNHG15 41
SH-SYS5Y 40 M 3% ¥ Al EAU BH P 40 j R Tt i (P<<
0.01), TUNEL BH¥E4 MR (P<<0.01), 4
1 Bax. cleaved caspase-3 fll cleaved caspase-9 £ [
TR K AL (P<<0.01), Bel-2 & 1R BKFET+
B (P<<0.01) ; 5 OGD+si-SNHG15 41 It #,
48 #1172 h if OGD+si-SNHG 15+ Myod1 41 48 it 1%
PEF EAU A 7 40 i S B K (P<<0.05), TUNEL
FE 4 J R T (P<<0.05), 4 Bax. cleaved
caspase-3 Fll cleaved caspase-9 & H & ik /K F Ft &
(P<C0.05), Bel-2# HFRBKFFFEM (P<0.05),
L3 4~6 FE 5,

F 4 BAKSNHGI5FT R K Myod 1 J& 4% 4 41 f 7E

Tab. 4 Cell activities in various groups after knockdown of
SNHG15 and over-expression of Myod1 (n=3,z%s)

Cell activity

Group

(¢/h) 24 48 72
Control 0.380.01 0.87£0.03 1.17£0.03
OGD 0.2840.01 0.494+0.02° 0.5940.02"

OGD+s1-NC 0.30£0.01 0.52£0.02 0.64%0.02
OGD+s1-SNHG15 0.34+0.01 0.7340.03" 0.96-+0.04~
OGD+s1-SNHG15+ Vector 0.33%0.02 0.7640.03  0.934-0.04
OGD+si-SNHG15+Myodl 0.33+0.02 0.55+0.02% 0.72+0.01%

"P<C0.05 ws control group; “P<C0.01 vs OGD group; "P<C0.05
vs OGD+si-SNHG15 group.

#5 W& SNHG15 Al Rk Myod1 )57 &4 EdU FE ¥ 41 g
% R TUNEL A 40 i 5
Fig. 5 Rates of EdU positive cells and rates of TUNEL

positive cells after knockdown of SNHG15 and over-expression

of Myod1 (n=3,x%s5,7/%)
Group Rat}e‘of EdU Rate ﬁTUNEL
positive cells positive cells
Control 28.34+2.53 2.64+0.26
OGD 8.02+1.78 27.73+2.08
OGD+si-NC 7.54+1.22 29.184-2.95
OGD+si-SNHG15 19.43+2.88" 14.84+1.15
OGD+si-SNHG 15+ Vector 21.2543.43 16.05+1.22
OGD+si-SNHG15+Myod1 9.3242.05" 22.53+2.07"

"P<C0.05 ws control group; “P<C0.01 vs OGD group; “P<C0.05 vs
OGD+si-SNHG 15 group.

2.6 SNHGI15%5 miR-24-3p 932 & % & Starbase
BT 45 3R 2R . SNHG15 5 miR-24-3p A4 #
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Tab. 6 Expression levels of apoptosis-related proteins in cells in various groups after knockdown of SNHG15 and

over-expression of Myodl

(n=3,x=Fs)

Group Bax Bel-2 Cleaved caspase-3 Cleaved caspase-9
Control 1.0640.13 0.98+0.09 3.1340.39 0.98+0.09
OGD 4.2140.29" 0.3340.05" 17.2141.80° 2.5740.37"
OGD+s5i-NC 4.68+0.34 0.2940.03 17.98+1.70 2.38+0.41
OGD+s5i-SNHG15 2.2340.18" 0.7240.08" 8.8341.01 1.38+0.12%
OGD+5i-SNHG 15+ Vector 2.1540.14 0.82+0.05 9.91+1.16 1.6940.20
OGD+si-SNHG15+Myod 1 3.77+0.29" 0.4340.04" 22.18+2.8" 2.1140.16"

"P<0.05 ws control group; “P<20.01 vs OGD group; *P<0.05 vs OGD+si-SNHG15 group.

1 2 3 4 5 6 Mr

BAX —— — e = 2] 000

Bcel-2 - —— — 206 000

Cleaved caspase-3 «~~ = e == - == 7000

Cleaved caspase-9 we eus e o= e s 57 000

GAPDH - e e» o o e 36000

Lane 1: Control group; Lane 2: OGD group; Lane 3: OGD+
si-NC group; Lane 4: OGD+si-SNHG15 group; Lane 5: OGD+-

si-SNHG 15+ vector group; Lane 6: OGD—+si-SNHG15+

Myod1 group.
B 5 Rk SNHGIS Fad FiE Myod 1 )5 & 4 40

THREBHRIBA KA

Fig. 5 Electrophoregram of expressions of apoptosis-

related proteins in cells in various groups after

knockdown of SNHG15 and over-expression of Myodl

] &%, SNHG15 A B miR-24-3p (&l 6A) . 3
WL E MR N LR LR R 5 miR-NC+
SNHG15-3'UTR-WT #4 I %, miR-mimics+
SNHG15-3'UTR-W T 41 40 i 5% ' 2 i 16 1 B %
(P<<0.05); 5 miR-NC+SNHG15-3UTR-MUT
20 L%, miR-mimics+SNHG15-3 UTR-MUT 4H 41
JifL 58 o 2K NG M 2 R RS R L (P>0.05)
(K6B).

2.7 it &3 miR-24-3p A= SNHG15 )& & 48 %48 g 7%
P EdU Fa bk 28 i &  TUNEL Fa bk 21 f8 % A= 29 o P
AThHXEOREIKRE HXMHALLE, 48 72h
I OGD 41 40 il 1% ¥ A1 EAU FHE 40 i R R (P<<
0.05), TUNEL FHPE 40 Ml #8745  (P<<0.05), 4
g b Bax. cleaved caspase-3 fil cleaved caspase-9 &
kK TR (P<<0.05), Bel-24 1 #£ A KF
B (P<<0.05); 5 OGD 4 [b#, 48 f172 h it
OGD+miR-mimics 2 40 M % 1 A1 EAU BH 14 40 g %

SNHG15 3' UTR-WT  5'...uuacUCCUUCAGAAGUGAUUUCUGAGCCg...

Hsa-miR-24-3p 3 gacaAGGACGACUU-—---—-—-- GACUCGGu
SN G153/ UTR-MUT 5'...uuacUCCUUCAGAAGUGAUUUCGCCUGAg...
A
mm MiR-NC

» 1.257 3 MiR-mimics

z

2 1.00

[

8 0.75

=]

o -

% 0.50 y

-

£ 025

5%
SNHG15- SNHG15-
3'UTR-WT 3'UTR-MUT

B

A': Starbase software predicted the complementary sequences of
miR-24-3p and SNHG15 3-UTR binding sites; B: Gene
interaction was detected by double luciferase reporter gene assay.
"P<<0.05 vs miR-NC+SNHG15-3 UTR-WT group.

Bl 6 SNHGI155 miRNA-24-3p BHE 6 R &
Fig. 6 Target relationship between SNHG15 and
miRNA-24-3p

JhwE (P<<0.01), TUNEL FH 140 i R EAR (P<
0.01) , 4 Jfl * Bax,
caspase-9 8 [ R KK F AL (P<<0.01), Bel-24
H 238K TR (P<<0.01); 5 OGD-+miR-mimics
ZH I, 48 #1172 hif OGD~+miR-mimics+SNHG15
ZH 40 M 35 R AT EAU BH PR 40 SR B AR (P<<0.05),
TUNEL FHH: 40 R 7/ (P<<0.05), 40 Bax.,
cleaved caspase-3 Fll cleaved caspase-9 £ H & ik 7K F
FhE (P<<0.05), Bel-2 H A EBKFREMK (P<
0.05). WET~9IME T,

303 i

Ji e 1. 2 4 A S5 R S AR A A S 0 Il 4 4
g R (AR IBLR AN B . AR S 2

cleaved caspase-3 Hl cleaved
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F 7 FFKmiR-24-3p Fl SNHG 15 J7 4 4 40 35

Tab. 7 Cellactivities in various groups after over-expression

£ 8 3K miR-24-3p F SNHG15 J5 & 41 EAU K 1 20 jg
A TUNEL P41 2=

of miR-24-3p and SNHG15 (n=3,x4s) Tab. 8 Rates of EdU positive cells and rates of TUNEL
Cell activity positive cells in various groups after over-ex;iression of
Group miR-24-3p and SNHG15 (n=3,2%s,7/%)
(2/h)24 48 72
Control 0.804+0.03  1.3240.03 1.6440.05 Group Rate of EAU-  Rate of TUNEL-
OGD 0.680.04  0.9340.05° 1.10+0.04" positive cells positive cells
OGD-+miR-NC 0.77+0.01 1.03+0.01 1.2440.05 Control 24.57+3.16 3.184-0.46
OGD+miR-mimics 0.75+0.01  1.1840.01"  1.43+0.04" OGD 6.424+1.11"  27.49+2.74
OGD+miR-mimics ~ 0.79+0.01  1.22+0.02  1.39+0.05 OGD+miR-NC 5.78+0.34 25.32+2.16
+ Vector OGD+ miR-mimics 14.85+1.83%  13.18+1.21~
OGD-+miR-mimics 0.8140.01 0.994+0.02"  1.16+0.027 OGD-+miR-mimics+ Vector 15.72+1.37 14.674+2.02
TSNHGI15 OGD+miR-mimics+SNHG15  8.21£1.42"  20.304+2.57"

"P<<0.05 ws control group; “P<C0.01 vs OGD group; “P<<0.05
vs OGD+miR-mimics group.

"P<C0.05 ws control group; “P<<0.01 vs OGD group; “P<<0.05
vs OGD+miR-mimics group.

£9 HRIKmiR-24-3p M SNHG15 /5 & L4 P RE TR E O FREKF
Tab.9 Expression levels of apoptosis-related proteins in cells in various groups after over-expression of miR-24-3p and SNHG15

(n=3,x=Es)

Group Bax Bel-2 Cleaved caspase-3 Cleaved caspase-9
Control 1.04+0.05 0.99+0.09 1.01£0.09 0.984+0.09

OGD 4.82+0.51" 0.34-£0.05" 2.88+0.28" 3.5240.28"
OGD+miR-NC 4.17+0.38 0.37+0.07 2.774+0.29 3.404+0.37
OGD~+miR-mimics 1.894+0.19% 0.47+0.09% 1.9840.15% 1.8940.16%
OGD-+miR-mimics+ Vector 2.144+0.25 0.43+0.06 1.8340.20 2.03+0.24
OGD+miR-mimics+SNHG15 3.88+0.42" 0.3940.05% 3.00+0.42" 2.95+0.27%

"P<0.05 ws control group;“P<<0.01 vs OGD group; “P<<0.05 vs OGD~+miR-mimics group.

BAX TSm0
Bel-2 G o e —— e 26000

Cleaved caspase-3 #ww b @b e=n w=e & |7 000

Cleaved caspase-9 + « =B @ w= ww e 37000

GAPDH e eo a» & a» e 36 000
Lane 1: Control group; Lane 2: OGD group; Lane 3: OGD—+
miR-NC  group; Lane 4: OGD-+miR-mimics  group;
Lane 5: OGD-+miR-mimics—+ Vector group; Lane 6: OGD+
miR-mimics+SNHG15 group.

B 7 a3k miR-24-3p F SNHG 15 J5 4% 48 41 i b v
THXEARBRLKAE

Fig. 7 Electrophoregram of expressions of apoptosis-
related proteins in cells in various groups after

over-expression of miR-24-3p and SNHG15

IR FENGEESE B E SN E I A OGD AT SH-SY5Y
i s h Myodl 335 B, R Myodl Al #8 2 5 4
WM E R . SR T R 7R ARk
A AR L S IR S 1 S A A TR R A4 A
Al SNHG15 £ ih K3 Eil, ik SNHG15 AJ
el A i 5 10 A DG B G A 5 . AR AE R R I
B B A 1 OGD B B SH-SYSY 41 j
Myodl %Kik Fif, [A 0 F£BEE SNHG15 £k i,
H Myodl 5 SNHG15 Ji 8l 7 X 38 A7 76 45 & 0 55,
B DNA 254 5% R4k, #Eimif if SNHG15 %
ik A, BEAR SNHG15 7] #8433 52 OGD % S (1)
SH-SYS5Y 41 A 1 5 410 il A8 1=, 1 4 % 35 Myod1
A 43 3 7 B SNHG 15 B9 1E FH . A BF 9% 405 SR 4
/R Myodl nJ fig i i 5 SNHG15 5 3 745 & L
SNHGI15 ik, #1025 0 I 6 i 1 6 ) ik
4

IncRNAs A 7 5 4+ % N I8 RNA  (competing
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ceRNA) il o 55 4 1 45 &
miRNAs 383 3R Fk "5 ARBF5Y 8 1 Starbase
TR XS Ot RO R A R R ST 5 IE S
SNHG15 A miR-24-3p ) ceRNA, miR-24-3p 5 fi
L7 FR DG 95 1) & 2k R S DD DGR Y AR B
PE A o miR-24-3p M i 50 G o 98 9 Bax.
caspase-3 fl # K 7@ 2 14 70 (heat shock protein 70,
HSP70) kMl 40 M od = = . AR 4R B
78 : miR-24-3p 2 R IE AT # OGD A SH-SY5Y
YA A, JRIHI A TS . miR-24-3p W] L JE
Bax. Bcl-2. caspase-3 fll caspase-9 A 5 14 i 7217 =
A ANHE T APPSR AR R : miR-24-3p
A B AR OGD #5 % SH-SY5Y 40 g ' Bax. cleaved
caspase-3 il cleaved caspase-9 & [1 &k K ¥, If I
P4 Bel-2 7 A #£ 35K F, B miR-24-3p X} OGD i %
1Y SH-SY 5 2 Jiftd 3% 5 41 ] F0 4 i 08 T2 B AT o3 AR
FH, 1 i 22 3k SNHG15 fE B 55 miRNA-24-3p 1 1
FH, W SNHG15 #1 miR-24-3p 2 5 # ¥ OGD %
09 SH-SY5Y 4t A 384 5 41 il A1 4t B 1

Zi LTIk, R BE AR E AN E AT OGD 48 il h
Myodl Al SNHGI15 & ik I . Myodl A 5
SNHG 15 J& g 7 XX 3 52 156 i 1 {2 #F SNHG15 %3k,
M SNHG 15 & miRNA-24-3p ) ceRNA, 1] fi #F
OGD S 1Y SH-SY5Y 4 it 154 5l 410 1 1 48 Bt I8 1

endogenous RNAs,

Pk R AR

AT A 3 P W A7 7 R 2 i 28
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