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HE: BAY KA miR—17-5p il it $e.& Spryl iA42 PI3K/Ake A5 848 1 4/ L A (OGD/R) tm AL AL &
A B K SR T 6 4T AL, LR R B B 69 KR AL . iR i OGD/R A A i K
F R A e AR, Bt 5 a5 kR B R AB4E R (QRT—PCR )&M) miR —17—5p #2 Spryl mRINA % i% ;
KR CCK-8 k. XA 3G, mie; @id & %12 8 5 M 35 StarBase TAM miR—17-5p #»
Spryl #9 ZAME 4% 5, Sl WA R Z B ZR M HH 692546 X 4 ; Western blotting #7 Spryl. p—PI3K,
PI3K. p—Akt.Akt & G ABAT £ A ;R0 &40 m e F A (ROS) A A ALY B ALE (SOD) Fo iy B
(MDA ) 7K 5 B BE %, 9% B X 3 2 P B 3R B F o (TNF-a). @@ Z-1p (IL—18) A IL-6 %),
ZR Hamamit, OGD/R A -F H miR—17-5p & & BAK (P <0.05) , Spryl K -F I+ & (P <0.05) , ta JiL7& A
BeAR (P <0.05) , 28 BB == F 3§ m (P <0.05) , ROS AB XY 58 3% JE = MDA K -F 7+ &, SOD K -F KA (P <0.05) ,
TNF-a. IL-1B F= IL—6 F & (P <0.05) , p—PI3K/PI3K .p—Akt/Akt & & K-F B4 (P <0.05) ; 5 OGD/R 481t 4%
% miR—17—5p mimics 3 Spryl s & )G , 2 I E A F+ % (P <0.05) , 20 LA = F 8, ¥ (P <0.05) ,ROS 483
% 3% & A2 MDA K 1%, SOD 7K 9t & (P <0.05) , TNF—a  IL—1B F7 IL—6 A& (P <0.05) , p—PI3K/PI3K . p—
Akt/Akt & & KT I+ 3 (P <0.05) ; R % 5k F B 52 309E 55 miR —17—5p A= Spryl 78 L ANE &~ B B 45 4 miR—17—
5p mimics #= Spryl & KA B ARG 5 OGD/R AR, B35 475 £ F AT FEX(P>0.05), i miR—17-
5p i it ¥2.8) Spryl 4% PI3K/ Akt A5 OGD/R 4a UL AL BN R 3R 4m 6L o) 38 28 Fm ) =

R . B b RSP 5 miR—17-5p ; Spryl ; AAL R
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Mechanism by which microRNA-17-5p regulates Spryl1 to alleviate
cerebral ischemia-reperfusion injury®

Ren Xiang', Jing Ying-Xia’, Zhou Zhi-Wen'
[1. Department of Neurology, 2. Department of Emergency, Hunan Provincial People's Hospital
(The First Affiliated Hospital of Hunan Normal University), Changsha, Hunan 410016, China]

Abstract: Objective To explore the molecular mechanism by which miR-17-5p targeted Spryl to regulate
the PI3K/Akt pathway, mediating oxidative stress, cell proliferation, and apoptosis in an oxygen-glucose deprivation/
reoxygenation (OGD/R) cell model, and so as to elucidate the pathogenesis of cerebral hypoxic injury. Methods
Human brain microvascular endothelial cells were treated with OGD/R to construct a cell model. The expression
levels of miR-17-5p and Spryl mRNA were detected by quantitative real-time polymerase chain reaction (qRT-
PCR). The CCK-8 assay and flow cytometry were used to detect the levels of cell proliferation and apoptosis. The
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binding sites between miR-17-5p and Spryl were predicted using the bioinformatics website StarBase, and the

binding relationship between them was analyzed by a dual-luciferase reporter assay. The protein levels of Spryl, p-
PI3K, PI3K, p-Akt and Akt were detected by Western blotting. The levels of reactive oxygen species (ROS),

superoxide dismutase (SOD) and malondialdehyde (MDA) in cells were detected with respective kits. The

concentrations of tumor necrosis factor-alpha (TNF-a), interleukin-1 beta (IL-1p), and IL-6 were measured using an

enzyme-linked immunosorbent assay (ELISA) . Results Compared with the control group, OGD/R treatment led to
decreased expression of miR-17-5p (P < 0.05), increased levels of Spryl (P < 0.05), lower cell viability (P < 0.05),
higher apoptosis rates (P < 0.05), increased levels of ROS and MDA but decreased levels of SOD (P < 0.05),
increased levels of TNF-a, IL-1p and IL-6 (P < 0.05), and decreased p-PI3K/PI3K and p-Akt/Akt protein levels (P <
0.05). Compared with the OGD/R group, transfection with miR-17-5p mimics or Spryl knockdown vectors
enhanced the cell viability (P < 0.05), reduced the apoptosis rate (P < 0.05), lowered the levels of ROS and MDA but
elevated the levels of SOD (P < 0.05), downregulated the concentrations of TNF-a, IL-18 and IL-6 (P < 0.05), and
upregulated the p-PI3K/PI3K and p-Akt/Akt protein levels (P < 0.05). The dual-luciferase reporter assay confirmed

the binding between miR-17-5p and Spryl. After co-transfection with miR-17-5p mimics and the Spryl

overexpression vectors, there was no significant difference in any indicators compared with the OGD/R group (P >

0.05). Conclusions MiR-17-5p regulates PI3K/Akt by targeting Spry1 to mediate oxidative stress, cell proliferation

and apoptosis in the OGD/R cell model.

Keywords: ischemic stroke; miR-17-5p; Spryl; oxidative stress

e 1fin A4 ik A5 H (ischemie stroke, IS) SRR i 453 3,
S P Je ¥ i 2 2 DX St VR 4L 7 A 5 B G 2H 21
R oy BORY . 1S &> 60 % A TR AL T 32
JE B, 29 5 A A i 879% . Y24 R 1k IR YT Atk
IS fe A A 7 R 2 L RO . AR, | T2 I Y
I [R] %7 % 78 R0 4k & PR Bk i P T (ischemia—
reperfusion, I/R) 13,957 5 A R ik VR $ 2L
181 28 T4 A S — 1> 52 2 1 i I AR L AR L R X
/R i 453 3 i 24k 2 5 | ke 1 28 240 G458 4 19 2 o WL 1 O
TEW A FHRANIG . F AR, miRNA
Z: 5 T ISW R, JoH 2 7E VR 51 & /Y i 451 £
H A RGEFR , miR—17-5p 1E 1S H 3% L3 h A e 2%
Sk, HOKF AT RE -5 I A v ik Jrg A OGS, SR H i
miR-17-5p 7E IS K AEAE FTH TE 240 53 F HLHMI A i 28
5o AW E EIRDT T miR-17-5p 38 i 8 1) 8 4%
Spryl ¥4 7 PI3K/Akt 2% fift %0 M # 27/ % (oxygen-—
glucose deprivation/reoxygenation, OGD/R )5S 40 iE
105, 004 W I T miR—17-5p 4% 1S Bk & 1A 56 2
Tl

1 RS

TR 5iRF
NG A I 45 PN B 40 B (HBMVEGs ) 1 [ 38 7
() AW R By A PR S w1, 20 B s 57 3k R 4

1.1

1375 A1 PBS 2% vhif 1 F 5€ [ Hyclone 23\, [ 1
B -EDTA T LW (0.25%) 5 75 3% - B8 R - DI E %
Z BIRGEWIYN A L 5T Solarbio 23 H] , CCK-8 1 71
& W H £ [E Med Chem Express 23 A , Lipofectamine
3000 I 1 5% [ Thermo Fisher Scientific 24 ] , 5 it 2
& &R A B 5 K N (quantitative real-time
polymerase chain reaction, qRT-PCR )i &1 H 1
A T AW TR A R 7 RNA 519 h Jb st 5 R
AW A BR A B A R, BT A SR e B S
Abcam A ], 3 74 4 (reactive oxygen species, ROS) |
AL W) 15 AL B8 (superoxide dismutase, SOD ) Fl1TPR —
fi% (Malondialdehyde, MDA ) 6 0 32 71 &5 ¥ W0y [ 3¢ [
Abcam 2~ &), B B¢ 50 % W Bk 56 (enzyme linked
immunosorbent assay, ELISA ) K 0 i 55 & 04 1 ifg 28
BRAYEARARAF
1.2 UFE5iRHE

R K e B L R B AR, A AR
B F2 56 B AR AL X H 2 [E Thermo Fisher Scientific
A E], PO E B PCRAY BE MR R G 18 A 56
Bio—Rad 2~ ] , it xC 20 S 1 5¢ € BD 22 F]
1.3 Fik
131 s 5 HBMVECs 40 MU B2l T4 10%
R A ML 1% 5 % R -BER R - R R BIRG IR
MBS FRFE R, 37 °C 5% AL FRA th i 9R .
H OGD/R B AL, 4ff i I BE J5 46 F] JC W 8% 5% B 7E
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37 °C .0.5% %A/ 94.5% FAH 5% — A AL IR
ORGSR 6 ho 25 BR JOBE B 95 SE e FOE R 9RO
37 C 5% ARG IR R 37 24 ho

132w g KRR T efLtihiiR R
60% fill G B, i F JC 1ML %5 4% 77 L %5 ## Lipofectamine
3000 K ¥ BE 1 4 100 nmol/mL ) mimics NC/miR—17-
5p mimics Fl inhibitor NC/miR-17-5p inhibitor , siNC/
si—=Spry1l Fl pcDNA3.1/peDNA-Spryl 3 e e = 40
W, FEYLISAE 37 °C 5% R ALIRIE R NG FE 4 h,
FRADAGE B 55 TR 555 5% 48 h I T 2l
133l 420 Control ZH 4 M /S fig AT fif 42b B
VE R XF B 5 mimics NC 41 40 9 %% %% mimics NC; miR-
17-5p mimics 41 41 M %% 4% miR-17-5p mimics;
inhibitor NC 41 #fl §8 % %% inhibitor NC; miR-17-5p
inhibitor ZH 4l fg %% Y& miR—17-5p inhibitor; OGD/R 41
40 Jf ¥ # OGD/R 41 M #5 8 ; OGD/R+ miR-17-5p
mimics ZH 20 i /£ OGD/R 175 7 1% [ B 5% 4% miR-17-5p
mimics ; OGD/R+ miR-17-5p mimics+ Spryl 2 41 il 7¢
OGD/R 5 5 1Y [ 15 %% %% miR—17-5p mimics F1 Spryl
i F KB ; OGD/R+ si-NC H 4 iL 7E OGD/R i 511
] s 7% 4% si-NC ; OGD/R+ si-Spryl 2H 41 s /£ OGD/R
5 1Y ) B A % si-Spry 1 .

134 mmieE raeml R4 L 3 000 S /AL Y vk
JEH R T 96 LA, AL 5 AN AL, 1E 37 C 5%
TR FRAE N B SR A . A AL Z8 OGD/R Al
WARFE YL )5 48 h, FEFLINA CCK-8 K5 10 L, 4k%:
K322 he EARACI 2 450 nm &b 0 W 6 AR, A
A LAEE R

135 qRT-PCR # 0 mRNA & & B 5 40
Jf 38 3F TRIzol (- VAF il 366 A= W0 R4 A3 BN w1 ) 7 4l 4
B RNA, FEARG I RNA AY o B8 4l 55, 36 5% 53t
A8 eDNA . ¥ cDNA B BE S A%, H 1 WL F B 5 1Y
cDNA FEAS JITA 1 pLIE M 519 (10 mol/L) , 1 wL JZ
M 514 (10 mol/L) , T A 10 wL 2 x SYBR Green Mix,
oK 7 wLIRAT, ¥ 88 B Ar B B, JF 45 I mRNA 33k
Ko KR Z 295 °C T ZE M 10 min, 95 °C 28 P
15,59 Cil 4 20 s, 70 °CHEfH 30 s, 3 30 S EE .
P2 GAPDH M1 U6 , fifi H 27 YL TS AR X e ik 4t .
SR,

13.6  ROS.SOD f= MDA K -F#al  RIERF &
WA A5, THC A 7 v 32 1 2% 28 9 i VRCRN ARV, Ab B

%1 miR-17-5p.Spry1.GAPDH#1U6 #I5| 415315
FEA 5191741 K& /bp
WEM: 5'-TGCGGCAAAGTGCTTACAGTG-3' 21
miR-17-5p
J21f] : 5'-CCAGTGCAGGGTCCGAGGT-3" 19
1E ] : 5'~ACCCTTCCTGTGTTTTCAT-3' 19
Spryl
I : 5'-AGTCACCTTGCTTTTCTTG=3' 19
1E 6] : 5'~AAGAAGGTGGTGAAGCAGGC-3' 20
GAPDH
JZIA] : 5'-TCCACCACCCAGTTGCTGTA-3' 20
1M : 5'-GCTTCGGCAGCACATATACTAA-3' 22
U6
J I : 5'-AACGCTTCACGAATTTGCGT-3' 20

20 i I WA B R R R AR S o 6 G I B XL A e
ROS 7K, THEAEXT 9 658 B, il i SOD H1 MDA W'
FEAH, AR HE AR il LT SRR R E

137  AX@miaRenlamed g xR
AR 3, FL A% 45 417 Y AH B 304K 24 h 5 48 OGD/R
P, TH AR AT 20 ORI 5 in A 15T ¥% PBS i i
1 x 10°A/mL 20 Jif0 5 32 1 20 IRL B ; 430 0I5 L
Y Annexin V-FITC 1 PI 4% {2 10 min, % f5 &4 1A
Binding Buffer 400 wL. ¥t =X 4H A A3 3 B 4 0, >k
FlowJo 10 A4 Hr 4B 98 7-%

138 MARAMEL XK KX BEIRE SN
miR-17-5p 5 Spryl 1Y %5 & i i i starBase Chttp:/
starbase.sysu.edu.cn/) T o B 1% Spryl J5 91 7% $2 28 W
G 2 W K pGL3 , 15 2] pGL3-Spryl-WT #8414 |, Jf:
P pGL3-Spryl-MUT 19 28 48 JiokL . BN 40 41 i
FEFP T 96 LA, 35 5% 2 240 M3k B 60% il G B
Spryl-WT &Y Spryl-MUT Jit 4% 5 mimics-NC 5 miR-
17-5p mimics [F) I 5% YL 0 240 v, 9% 5 48 h =,
HOCE MG J1 . BAE miR-17-5p 5 Spryl U454«
1.3.9  ELISA #* 4% @ At %% 3% %&£ B F « (tumor
necrosis factor— o, TNF— ) . & %8 J& A~ & —1B
(Interleukin—1B, IL—1B) #= IL—6 7K F %41 40 0 7F
6 FLAR < 22 80% Rl & FE , B0 WSO 40 - 3 VT
AE I G DA i, AR A 37 B U B A e A A oA
o TR R 225 T s 1 W8 O ARG TR o v B WO B L AR
P Am o i 2231 TNF-o L IL-1B 1 IL-6 7K F- .

1310  Western blotting # M & & & ik KM
JiL AL 3 24 h 5, O Ak DR B OT 0 AR A i, dE it
RIPA Z&fif 1 52 AR B i A9 A 1, BCA A0 2 11 ik
JE o i 10% SDS—5 N Hs Tk i 58 s L Dk 43 B9, % JEE
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Ja F 5% AR W B 2 he A —PT,4 CEK,PE mimics 4 miR-17-5p A X 3 35 7 %% mimies NC 4 /&5
3, A 4T, B RN 2 he PR 30 min Ji5 0 (P<0.05),

A KGR B, IR AR R EAR, R Control #1 . OGD/R £ HI OGD/R + miR-17-5p
Tmage J #0145 F 43 b JK 5 1E mimics 241 miR-17-5p mRNA #f XF 2 & & 2 9 4
1.4 Sit¥HE (1.00£0.10) . (0.44 £0.11) . (0.95+ 0.08) , £ J7 22 ¢

B 43T R SPSS 22.0 Ge it #c k. iR M, ZRA SR L (F =28.050, P =0.000) . OGD/
PLIIE + ARifE 22 (x £ 5) Fon , HLEH ¢ K 560 g o [ R 41 miR-17-5p #H X} 2 i5 & % Control 411X (P <
Zr L W LSD—t K% . P<  0.05) ; OGD/R+ miR—17-5p mimics 41 miR—17-5p %
0.05 N 2EmA G E L. FE A OGD/R 4475 (P <0.05) .

Control 4 ,OGD/R 2 ,OGD/R + miR-17-5p mimics
2 &R YA 73 % AR T L 207 2 41T, 257
21 miR-17-5p KM EMOGD/RFES MR  IATITFEE (P <0.05). OGD/R 4141 M £ i

Control 41 . mimics NC 41l miR-17-5p mimics 21 A%t B ALK (P <0.05) , OGD/R + miR-17-5p mimics
miR—17-5p mRNA A1 25 1 43 904 (100 006) ,  ALAIAF G A OGD/R 415 (P <0.05) s OGD/R 214
(106+008) . (2.59+0.16), )7 2404, 2 R M T RBXTIALE (P <0.05), OGD/R + miR-17-
F1E R XL (F =204410, P =0.000) , mimics NC 41 5 x4 5p mimies ZLAT 7 15 442 OGD/R ALK (P <0.05) .

WL LA, 2 G2 8 X (P >0.05) smiR-17-5p  JLRI TR 2,

10° 10° 10°
0.78% 1.07% 0.97% 15.10% 1.18% 5.93%
10* 10* 10* 1
10° 4 A 10° 10° 1
= S = ‘ =
10%4 10°
10"+ 10" g
L
) 3.60% o 4.82% o 89.17% 3.72%
10° 10' 10> 10° 10° 10° 10° 10' 10> 10° 10° 10° 10° 10' 10> 10° 10* 10°
Annexin V Annexin V Annexin V
Control £ OGD/R 4 OGD/R+ miR—17-5p mimics 2H

1 A E

%2 Control 8.0GD/R %1.0GD/R+ miR-17-5p mimics 20 5, SOD 7K 3 % Control ZH K (P <0.05) , OGD/R+

AATEER ARATRLE (%, x+s) miR—17-5p mimics Z0 ROS AH X 2¢ 65 & Fl MDA 7K -
0] MR AT # OGD/R 1% , SOD /K V- OGD/R 21 5 (P <0.05) .
Control 41 100.00+543 428+ 1.09 L3 A 2,
OGD/R#1 71.07 +3.92 19.75 = 1.43 Control 41 . OGD/R 4 #1 OGD/R + miR-17-5p
OGD/R + miR-17-5p mimics 41~ 92.0 +3.82 10.11+ 1.74 mimics 2] TNF—a \ IL-10 F1 IL-6 7K Lo 45, &0 247
Pt 33.820 87.600 Br, 25 B8A 5028 L (P<0.05). OGD/R 4%
Pl 0.001 0.000 Control # & (P <0.05) ; OGD/R + miR-17-5p mimics

HE OGD/R ALK (P<0.05), W34,

2.2 miR-17-5p #L[EiA#= Spry1 FKix

mimics 41 ROS A8 X 9 16 3 B Al MDA, SOD 25 F1 7K °F- starBase [ 3 #  miR-17-5p 5 Spryl 45 & fir
PR, 207 220001, ZR A G FE X (P<0.05) 0 5 IRk 55248 # A (Spry 1 -MUT) (WL 3) . Spryl-
OGD/R £ ROS #H % 9% St % B F1 MDA 7K “E- %% Control ~— WT %% 4% mimics NC 2098 Y6 Z 1% 71 7 (1.00 £ 0.08) .

Control 41 . OGD/R 4 #1 OGD/R + miR-17-5p
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Control 24

% 3 Control £2.0GD/R %1 OGD/R+ miR—17-5p
mimics 28 ROS #3323 58 £ 1 MDA . SOD & Bk Fth &

(x+s)

MDAZEH/  SODZEH/
21 ROS

(nmol/mg) (u/mg)
Control ZH 1.00 £0.11 522+1.02  40.99+1.99
OGD/RH 840+126  1521+127 20.05+1.31
OGD/R+ miR-17-5p

257+087  10.14+1.13  35.69 +1.59

mimics ZH
FH 58.120 57.370 130.001
Py 0.000 0.000 0.000

%4 ControlH,0GD/R %1 OGD/R+ miR—17-5p mimics

A TNF-a.L-1BFAIL-6 7K FLLE  (pg/ml, x+5)

215 TNF-a IL-18 11.-6
Control 20 154.00 + 13.84 112.10+21.51 88.80+13.71
OGD/R 4 507.70 +33.93  413.62+23.72 369.01 + 19.06
OGD/R+ miR-

25351 £+26.07 204.50+29.92 163.72 + 18.61
17-5p mimics £
FAE 148.010 111.810 211.000
P 0.000 0.000 0.000

miR—17-5p mimics 41 47 (0.45 + 0.08) , £ ¢ K 5 , 25 5%
A Gt 2F 7 L (1=9.596, P =0.001) . Spryl-MUT #%
4L mimics NC ZH 56 R WS 7124 (1.00 £ 0.13) \miR-
17-5p mimics 20 K (1.0 0.12) , &t K65, 2 F LG
HeFE X (1=0.496, P =0.748) .

Spryl-WT 5-gaAGCUGCACCUGGCUCCCACUUUc-3

L el LTI
miR-17-5p 3-gaUGGACGU—GA—CAUUCGUGAAAC-5’

Spryl-MUT 5-gaCGGACACCGAGCCUCCGCAGCAc-3’

s

B3 starBaseFiilllmiR-17-5p 5 Spry1 &A=

mimics NC 2 . miR-17-5p mimics 2 . inhibitor NC
2 . miR-17-5p inhibitor 41 miR-17-5p . Spry] mRNA
ME AR E R, 2 F2Z00, 2R WA5

OGD/R 4
2 BHEROSHWHEE

OGD/R+ miR-17-5p mimics 21
(x200)

P2 X (P <0.05) . miR-17-5p mimics 2 miR—17-
Sp 4 A XF 26 15 F 8¢ mimies NC 20 5 (P <0.05) , miR-
17-5p inhibitor 20 miR-17-5p 1 A0 % % ik & &
inhibitor NC £H i (P <0.05) , miR—-17-5p mimics 41
Spryl mRNA Fl & [ AH X 2 ik & % mimics NC 211§
(P <0.05) , miR—17-5p inhibitor £ Spryl mRNA 1 £
F1AH % ¢ 35 5 &% inhibitor NC 415 (P <0.05) ., W5
I 4.

% 5 mimics NCZH.miR-17-5p mimics 28 .inhibitor NC
2H. .miR-17-5p inhibitor 2 miR-17-5p.Spry1 mRNA

MEABEMRIEELE (x£s)
201 miR-17-5p Spryl mRNA  Spryl & [
mimics NC 41 1.00+0.09 1.00+0.10 0.71 +0.06
miR-17-5p mimics £ 244+0.12 0.53+0.09 044+0.07
inhibitor NC 41 1.05+0.12 1.03+0.11 0.67+0.05
miR-17-5p inhibitor 4~ 0.45+0.09 1.99+0.15 0.91 +0.04
FH 195.701 86.940 34.700
PAE 0.000 0.000 0.000
1 2 3 4

Spyl MR A s )

1:mimics NC 2l ; 2: miR—17-5p mimics 2 ; 3 :inhibitor NC 4 ;
4 : miR-17-5p inhibitor .
4 EBEHFKTHE

2.3 EiF% Spry1 & PISK/Akt & B% , ZZ fi%# OGD/R
BERAaRG

411 i 25 OGD/R 4b #H Ji5 [] B 5 9% Spry i B 2%
A, 2% 41 Spryl mRNA FIER F1AH X Rk i b, &7
225001, 2R A G2 L (P <0.05) , OGD/R 41
Spryl mRNA Fl £ [ #H % 2% 35 & %5 Control 41 {5 (P <
0.05) ,0GD/R + si-Spryl 4l Spryl mRNA FIZE [ AHX} 2
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ik i B OGD/R + si-NC 414K (P <0.05) . W% 6
A5,
*6 &ASpryl MANATIEAHEMRIZELE (rxs)
215 Spryl mRNA Spryl &
Control £ 1.00 + 0.09 0.45 +0.07
OGD/R 2 2.61+0.19 0.72 +0.03
OGD/R + si-NC £ 2.72+0.18 0.74 + 0.05
OGD/R + si-Spry1 £ 127 £0.10 0.4+0.10
FfE 111.301 16.570
PfE 0.000 0.001

Control 21 .OGD/R # ,OGD/R + si-NC 2 .OGD/R+
si—Spryl AN EAEIE R M TR b, 8 24
Mr, =25 WA S E X (P<0.05). OGD/R 4141l
1715 55 Control 41K (P <0.05) , OGD/R + si-Spryl 21
 OGD/R + si-NC 41 {55 (P <0.05) ; OGD/R 41 4l fifg ]
T 2R 4% Control 2175 (P <0.05) , OGD/R + si-Spryl 414

1

2 3

Spryl W G S 35 <D
capp D S ;7 (D

1: Control 4 ; 2: OGD/R 4 ; 3: OGD/R + si-NC 2 ; 4: OGD/R +

si-Spryl 4.
E5 Z|AKWHE

OGD/R + si-NC 4K (P <0.05), W37 HE 6,

% 7 Control42.0GD/R 22 .OGD/R+ si-NC 22 .OGD/R+

si-Spry1 AMMTFER MAEET R (%, xxs)
215 AMAFE AT
Control 100.00 = 4.33 4.29+0.91
OGD/R#1 70.73 £3.71 19.64 = 1.06
OGD/R +si-NC 41 71.37 £5.72 19.92 +1.98
OGD/R + si-Spryl 41 91.30 £2.22 9.69 + 1.46
FiE 36.680 74.37
P 0.000 0.000

Control 41 OGD/R41 OGD/R+ si-NC 41 OGD/R+ si-Spry1 41

5 S S S
10" 0 92% 2.12% 10710 879 14.33% 10T 079 13.90% 107 2301 6.05%
10* o 10*4 4 10* & 10* b
10° 10° 10° 10*%

= , = = , = ,
10 . 107§ 10 1073
..-:.‘j"' :. o o

10" * 93.80% 10§ _ 10' ; 10'4

| 9380% 3.17% 179059 5.65% 17967% 5.37% . 3.80%
0

10 10" 10*> 10° 10* 10°
Annexin V

6

Annexin V

Control 1 . OGD/R 41 . OGD/R + si-NC ZH #l OGD/
R + si-Spryl £ ROS A% %¢ ' 5 &2 F MDA , SOD 45 1
KV E, G 225001, ZERBA G FE L (P<
0.05) . OGD/R 41 ROS X} ¢ St ik & I MDA & 17K
-5 Control 4175 (P <0.05) , SOD & 17K F-4% Control 41

Control £ OGD/R 4

=7

10° 10" 10> 10° 10* 10°

FLHROSKIIRE

10° 10" 10> 10° 10* 10°

10° 10" 10> 10° 10* 10°

Annexin V Annexin V

int =2 A

i (P <0.05) , OGD/R + si-Spryl £H ROS FH %} 9% )it J3F
1 MDA & 117K %8 OGD/R + si—-NC 214X (P <0.05) ,
SOD & H /K8 OGD/R + si—-NC4H = (P<0.05) . UL 7

8.

Control 2 ., OGD/R 2 . OGD/R + si-NC 22 #1 OGD/

OGD/R + si—-NC 241
(x200)
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%8 Control2.0GD/R4A.0GD/R + si-NCAF1OGD/R +
si-Spry1 28 ROS #H31%¢ 58 £ 1 MDA .SOD & B 7K F

th3 (x+s)

-~ ROS MDA #E[/  SODZEF/

(nmol/mg) (u/mg)
Control 1.00£0.13  476+1.56  40.74 £2.58
OGD/R#1 11.08+1.26 1554+1.62  20.57 +1.40
OGD/R +si-NC i 1154+ 143 1625209 21.17+1.90
OGD/R +si-Spryl 41 241046  9.323+1.06  35.03 + 1.88
F{H 95.850 33.860 77.750
P{E 0.000 0.000 0.000

R + si-Spryl 4 TNF-a  IL-1B . IL-6 K- H#5 , 485
2000, Z AR Gt E L (P <0.05) . OGD/R 41
TNF-a  IL-1B . IL-6 7K *F- 44 Control 41 {5 (P <0.05) ,
OGD/R + si-Spryl 41 %8 OGD/R + si-NC 41 fi (P <
0.05). WK FIE 8,

%9 ControlZH.0GD/R4H.0GD/R + si-NC#BF1OGD/R +
si-Spry1 42 TNF-a.IL-1B.IL-6 7k F Lb 3
(pg/mL, x+s)

215 TNF-« IL-1B8 1L-6
Control £ 150.90 £ 16.60 11029 +19.71 85.83 + 14.45
OGD/R 40 505.51 +25.75 406.52+22.19 358.10 + 28.54

OGD/R +si-NC#4]  514.11+31.71 408.40+27.08 358.10 +28.54
OGD/R +si-Spryl 21
FAH

P{E

25742 +£29.01 200.11 +£28.41 165.23 +26.62

142.410 111.796 93.621

0.000 0.000 0.000

1 2 3 4
p-PI3K W - e —

ik A

p-Akt E— e —
A D

1:Control ZH ; 2: OGD/R 4H ; 3: OGD/R + si-NC 4 ; 4: OGD/R +
si—Spryl 2 .

85kD

85 kD
60 kD
60 kD

37 kD

8

E=Ep]

Control 21 . OGD/R 4H . OGD/R + si-NC 4 . OGD/
R+si=Spryl 41 p-PI3K/PI3K | p-Akt/Akt 2 [ #H X} & 3k

IR, & ESI, ZERYAZRIT¥FE L (P<
0.05) . OGD/R 41 p-PI3K/PI3K . p-Akt/Akt 7 [ AH %
235 2 55 Control 1K (P <0.05) , OGD/R + si-Spryl 21
BLOGD/R + si-NC 4 5 (P <0.05) . W3 10,

%10 Control8.0GD/R4.0GD/R + si—-NC#H.0GD/R +
si-Spry1 48 p—PI3K/PI3K.p-Akt/Akt E H

B RIEZELEE (xxs)
215 p—PI3K/PI3K p—Aki/Akt
Control 21 0.58 £0.07 0.91 £0.06
OGD/R4] 0.24 £0.07 0.31+0.06
OGD/R +si-NC 21 0.24 £0.08 0.33 +0.05
OGD/R + si-Spry1 41 0.54 £0.08 0.58 + 0.04
FIH 19.401 24.980
P1H 0.001 0.001

2.4 miR-17-5p 4= Spry1, i i& PI3K/Akt £& fi#
OGD/R#E SR A5 5

Control 21 . OGD/R #4H . OGD/R + miR-17-5p
mimics 21 . OGD/R + miR-17-5p mimics + Spryl £
Spryl mRNA Fl 8 AR X Rk 1t 2807 224041
2 5 W H Gt 2 7 L (P <0.05) . OGD/R 41 Spryl
mRNA FI £ 4 AH XF 2% 3k 18 8¢ Control 2H /5 (P <0.05) ,
OGD/R + miR-17-5p mimics 41 % OGD/R £ 1% (P <
0.05) ,0GD/R + miR-17-5p mimics + Spryl £ % OGD/
R + miR-17-5p mimics 41 & (P <0.05) . UL 3% 11
FE9,

% 11 Control£H.0GD/R £H.0GD/R + miR-17-5p
mimics £H.OGD/R + miR-17-5p mimics + Spry1 R
Spryl mRNAFIE BN RIEELE (vzs)

215 Spryl mRNA  Spryl &[4
Control £ 1.00£0.13 0.43 +0.09
OGD/R 41 2.54 +0.21 0.81 +0.06
OGD/R + miR-17-5p mimics £ 1.24+0.08 0.51+0.06
OGD/R + miR-17-5p mimics+ Spryl 4~ 2.10£025  0.81+0.07
FAH 47.290 24.200
P 0.000 0.000

Control 21 . OGD/R 41 . OGD/R + miR-17-5p
mimics 2 . OGD/R + miR—17-5p mimics + Spryl ZH 4l
PRLAE T A8 AL TR AL, 207 2000 2 SR A
it X (P <0.05) . OGD/R 412 il 77 i 4 52
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1 2 3

4

syl - D - - 5
GAPDH -... 37kD

1:Control 2 ; 2: OGD/R 4 ; 3: OGD/R + miR—-17-5p mimics 4 ;

4:0GD/R + miR-17-5p mimics+ Spry1 4.

B9 =EBRFKWHE

Control ZH ik (P <0.05) , OGD/R + miR—17-5p mimics
ZH % OGD/R 41 1 (P <0.05) , OGD/R + miR-17-5p
mimics + Spryl 41 %8 OGD/R + si-NC Z1 1% (P <0.05) ;
OGD/R 41 41 g 9 1= % %% Control 4 /& (P <0.05) ,
OGD/R + miR-17-5p mimics £ % OGD/R 41 fik (P <
0.05) , OGD/R + miR-17-5p mimics + Spryl #1 %%
OGD/R + miR-17-5p mimics 415 (P <0.05) . UL# 12
F1E 10,

Control 21 . OGD/R 41 . OGD/R + miR-17-5p
mimics 241 . OGD/R + miR-17-5p mimics + Spryl 41
ROS X % S 3 & F1 MDA , SOD 25 7K - b 4%, &
J7 22508, 22 S WA Gi it 3 L (P <0.05) . OGD/R

% 12 Control£2.0GD/R #2.0GD/R + miR-17-5p
mimics £2.0OGD/R + miR-17-5p mimics + Spry1 42

HWIFER ARAT R (%, x+s)

A5 MR AU TR
Control 4 100.00£4.91 491+ 1.80
OGD/R 41 7085590 19.51+2.74
OGD/R + miR-17-5p mimics 41 89.59+£3.71  9.90+1.63
OGD/R +miR~17-5p mimics +Spryl 41~ 70.75+7.45  18.69 = 1.67
il 19.710 37.011
Pl 0.000 0.000

ZH ROS A1 X 9 )it 3 FE Fit MDA 2 14 7K - %2 Control 41
1 (P <0.05) , SOD # 4 7K °F 4 Control 41 fik (P <
0.05) , OGD/R + miR-17-5p mimics 21 ROS #H %} 2¢ )
58 & FIl MDA 25 1 7K F- 48 OGD/R 411K (P <0.05) , SOD
L H KT8 OGD/R 4 7 (P <0.05) , OGD/R + miR-
17-5p mimics + Spryl 20 ROS A X} 2¢ ¢ 5 & Al MDA
% 7K F 8 OGD/R + miR-17-5p mimics 21 1 (P <
0.05) , SOD % H 7K ¥ OGD/R + miR-17-5p mimics
HIR(P<0.05). WLFEIBFE 1L,

OGD/R+ miR- OGD/R+ miR-17-5p
Control 4 OGD/R 4 17-5p mimics 2H mimics+ Spryl H
S 5 < 5
10" 70 759 2.42% 10°T) 139, 13.80% 10° 75,979, 6.52% 10° 0,979 13.58%
104 1 $ 10* & 10* 3 10*
10°1 10° 10° 10°
= = 2 = =
107 ; 10? : 10° : 10°
- et @ - =
104 10'] e 10| il
. 2.72% o 17985% 5.22% 10 89.12% 3.40% o |80.32% 5.13%
10° 10" 10* 10° 10" 10° 10° 10" 10 10° 10* 10° 10° 10" 10* 10° 10* 10° 10° 10" 10* 10° 10* 10°
Annexin V Annexin V Annexin V Annexin V
E10 mX 4B
% 13 Control £A,0GD/R #H.0GD/R+ miR-17-5p mimics 2H,OGD/R+ miR-17-5p mimics+ Spry1 A
ROS #H¥} 3¢ 3L38 EF1 MDA.SODEZEAKTE  (x=s)
il ROS MDA 2& [4/(nmol/mg) SOD #& 1/ (u/mg)
Control 41 1.00+0.15 499+2.33 39.46 +2.26
OGD/R 4 9.98 + 1.31 17.91 +1.42 20.46 + 1.99
OGD/R + miR-17-5p mimics 21 2.25+0.63 10.72 £ 1.44 32.21+2.81
OGD/R + miR-17-5p mimics+ Spry1 41 10.44 +1.84 16.64 +1.36 21.46 +3.76
Fi& 54.070 37.450 31.851
PiH 0.000 0.000 0.000
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Control 21 OGD/R4H

E 11

Control 41 . OGD/R 41 . OGD/R + miR-17-5p
mimics 20 . OGD/R + miR-17-5p mimics+ Spryl 21
TNF-o  IL-1B FiI IL-67k¥ttiﬁa,,lﬁ§éz\$ﬁ 7 5
Y1 G512 78 L (P <0.05) o HE— 3 9 15 Fb 4 4%
OGD/R 24 TNF-a \ IL-1pB 1116 7J<¥i%f Control £
5 (P <0.05) , OGD/R + miR-17-5p mimics 41 %%
OGD/R 411k (P <0.05) , OGD/R + miR—17-5p mimics +
Spryl 41 %¢ OGD/R + miR-17-5p mimics # & (P <
0.05). W14,

% 14 Control#2.0GD/R#H.0GD/R + miR-17-5p
mimics £2.OGD/R + miR-17-5p mimics +Spry1 42

TNF-a IL-1B 0 IL-6 7K FLbEE  (pg/mL, x £ 5)

20 51 TNF-« IL-18 IL-6
Control 41 144.61 +19.81  105.60 + 14.83  80.79 + 17.59
OGD/R 41 510.52 +47.63 400.81 +31.07 333.39 +31.47
OGD/R + miR-

27691 +50.18  199.89 +27.46 157.40 = 28.04
17-5p mimics 21

OGD/R + miR-

17-5p mimics+  487.63 £46.16  380.21 £20.74 295.51 +10.26
Spryl 21

F1E 50.430 100.301 75.870
P1E 0.000 0.000 0.000

Control Z1 . OGD/R 41 . OGD/R + miR-17-5p
mimics 41 . OGD/R + miR—17-5p mimics + Spryl 4 p-
PI3K/PI3K ,p—Akt/Akt AT 3k 5 Lh AL, 8 0 20 #7

S G E L (P<0.05) . OGD/R 41 p-PI3K/
PI3K | p—Akt/Akt FH X 3 35 5 24 % Control 411K (P <
0.05) , OGD/R + miR—17-5p mimics 20 % OGD/R 41 /&
(P <0.05),0GD/R + miR-17-5p mimics + Spryl 41 %
OGD/R + miR—17-5p mimics 41K (P <0.05) . WL 15
I 12,

&£ H ROS X w38 E

OGD/R + miR-
17-5p mimics 2

(x200)

OGD/R + miR-17-5p
mimics + Spryl 2H

% 15 Control2H.OGD/R4H.0GD/R + miR-17-5p
mimics 2H.0OGD/R + miR-17-5p mimics + Spry1 28

p-PI3K/PI3K.p-Akt/Akt E AT RIZELLE (xxs)

217 p-PI3K/PI3K  p-Akt/Akt
Control 21 0.57 £ 0.06 0.61 £ 0.06
OGD/R 41 0.21 £0.03 0.32 +0.03
OGD/R + miR-17-5p mimics 2 0.55+0.04 0.57+0.06
OGD/R + miR-17-5p mimics + Spryl 21~ 0.20 + 0.03 0.34 +0.04
F1E 19.401 24.980
P{H 0.001 0.001
1 2 3 4
PI3K . s S s 35 ]
Pk A . s
p-Akt SR s SN s G0 kD
. .

1:Control 2 5 2: OGD/R 41 ; 3: OGD/R+ miR—-17-5p mimics 4 ;
4:0GD/R+ miR—17-5p mimics+ Spryl 41 .
E12 ZEBETE

miRNA 2 — & BRI, KN 17 ~ 25 %
TR AR 8 1 g i AL BE LR |, £F 24> Wit A% /K-
PE AT BE N 3k, £U 55 mRNA FEf# . mRNA P& B | B %
P ) 0B SR A A aﬁirﬁkiﬁimmms%ﬂzﬁﬁ

52 B Y TR, AR | R SR 48 L0 IR
o B IR 2% 1 BRAE AR T AR R BE A L BRI

b 3 A5, A5 BIF 5% A S5 miRNAs 38 4 18 45 40 it 14 2 )
e S 5 MR kg — 2oyl U
R el N = I 1 0 S -2 I A
miRNA 78 i 25 v 28 11 00 v A0 A b A7 o 22 5%
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ok, WA BFSE B, 1S B I P miR-122
miR-148a . let-7i . miR-19a . miR-320d . miR-4429 %
35K TF L T miR-363 . miR-487h 235 F i, jx 4
miRNA 1) 22 5 2354 0T B8 0 1S 1912 Wi AR U7 42 44t
W5 7 " A HF ST ARGE , miR-17-5p fig % 38 5 §1
il PTEN . BIM 38 % >k 980 54 15 JIE /R #4515 [R) A A F
% R, A7 FEFEKIE 8 1 miR—17-5p/TLR4/NF-« B %]
UK 553 4 25 W R 2 /PR RS R 0 B U A A
A2 S RE . e B miR—17-5p 1 UR #5455 1 #2
REEEN . B WuEss , miR-17-5p i 1 7
2 PI3K/Akt/mTOR {55 538 % , ¥ (] PTEN #1]1 il fii fik 42/
A", ARSI 5 H -8, IESE T miR-
17-5p 7F i VR 45 43 v 2 #5 d 2AE ), B8 38 2o 41 i)
20 B R SN AR AR R PR B Al e Az B . O
H b A (5 B 2 1 -5 52 55 55 41F & 38 miR-17-5p
fiE 0% H0 [0] 45 & Spryl, 138 12 P8 17 Spry1 &3k 7K -
2 T Ui PI3K/Akt {75538 6 Ok 22 i OGD/R /55 1 40 Jifd
Wi o AHIE ST HE— 2 ) B miR—17-5p P45 PI3K/Akt
538 P 0 BARFHLED, F & miR-17-5p £ IS 1Y
VEFH M 2%

Spryl £ [ /& 52 1K 4 0 R 1 B 1% 5 465 bt 77 2K
1, & &R, BA IR SF 19 N-3im D) fE
B, C-uf & 221 e 2R 1 D AR I LA & Rafl 454 Uik
5. SPRY1 & 1B T 4% 2 Al A K T 155 1K
S, TE VR R R R K A 1 AR 2 D S e A T
g R R R T R b R E B AE
FRUCO A RS & B, il AL A Spry 1 7K %
O JIE UR 45 05 BA OB 4 Y, i Y 1 R TE
Spryl 7€ UR 405 W 4E AT, I HAESE T 4 /N UG AR
TR G 5 Spry 1 5 28 ek /b 0 WL ZE TR, A 4r00 AL
2 L A 5 R 57 AR A o AR AF S U IE S Spry 1 7
OGD/R 175 5 19 i S 1M 45 PN 12 40 o 3 35 i 3 T
1o, T % Spry 1 5 BH S8 90 i) OGD/R 5 5 19 41k [z
VORI A R, 1 — 25 4 i OGD/R 3 B0 40 g 94
T, P A ML A S . JF HARBESEUE 52 Spryl J& %
miR-17-5p P45 K3k , Wi Rk 2 7 OC , 78 OGD/R
2 i A A rp s Y miR—-17-5p mimics T 2R Spryl
(1) 2 35 I 2% fift 4 M 453 405, i [9) B 5 2 miR-17-5p
mimics A3 ik Spryl I 3 % miR-17-5p mIYER, TG
12 52 W OGD/R 3 3501 48 H 58 hE 2 0 A48 Ak W 980 o
X B Spryl XF 1S £ R & — AN 7™ 5 1) B A

T, A B ST 45 B8 N 1S 1912 W AR T R 48 R
EiLyCes

PI3K/Akt {5 538 6 2 40 M v — 45l S 220 3d
B, 2 5T 400 & A W) 2 DI RE AR R
AR B S B T A . A SR R W], PIBKY
Akt 5 53 [ T8 2o S0 A O T AR L AR RE RN R A
FEER ROS, R HEGTIA T, £ 2F 20 B A R A i 4
Az B, O I B AR IR 9 /R 453403 v & 4 T AR
FH AR 2 UR 53405 (VB AE TR YT B 0 Rl i
fiff 9% th 2% B PI3K/Akt 2 5 4 5 1 K B e 1t /-7 0
E T, &R F IR YT B8 38 i Y5 PI3K/Akt/mTOR i
% o A e i/ P T A o AR BIE 9 TR AR IE S
T PI3K/Akt i #35 PE 9 OGD/R Ab B 0] , 1M miR-
17-5p mimics 5% 55 [ Spry1 BE 9% 3 7% PI3K/Akt, #F ifif
5510 210 L A A IO ORI S S I . 414 Spryl BE 6% K
I PI3K/AKt 5 38 [ 1) 0F 93 285 SR 5 S i P IR R 9
WFFE i 45 5 A — 50

ZE Rk, A 5T B B miR-17-5p 38 i #0 5) 4%
4 Spryl, T Spryl 35 K F- A 5 PI3K/Akt {5 5
i [ R 22 i OGD/R 55 1) 41 i 2R i S 1o 1 48 Ak g
W, 18 B miR-17-5p 76 1S A FE R L o % 5 1 HL ]
[ % B0 1S I i2 Wi RR Y7 B 4L TR B . SR, H
AN T 41 7K ST ) A 538 AN B8 58 45 I LA Y 1 A
FHALH , 28 3 )5 26 23 38 33 8h P A B 56 IF miR-17-
Sp B AE FIBLEI A DI RE . 53 4l F miRNAs HA
Z A A T RE , miR—-17-5p 7E 1S i HoAth 23 T MLl 8
AR — 2 R AW ST, 5 HAE G R I2 WA 97 o A9 R
FRATY 5 B2 0 £ (B 5 S IE .
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