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Solute carrier family 31 member 1 alleviates oxygen—glucose deprivation—
induced PC12 cell injury by regulating mitophagy and inhibiting cuproptosis
Fang Yang',Wang Zitong', Xiong Yuyi’, Wang Zhaohui'

(1.Second Department of Neurology , Hanyang Hospital Affiliated to Wuhan University of Science and Technology ;
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[ Abstract] Objective : To investigate the effect of solute carrier family 31 member 1 (SLC31A1) on cuproptosis and injury of PC12
cells induced by oxygen—glucose deprivation (OGD) by regulating mitophagy , and to clarify its mechanism of action in the pathological
process of stroke. Methods : PC12 cells were used to construct a cell model of OGD-induced stroke ,and CCK-8 assay and lactate dehy-
drogenase(LDH) release assay were used to verify model effectiveness. The cell models of SLC31A1 silencing(si-SLC31A1) and over-
expression (pcDNA3.1-SLC31A1) were constructed ,and RT-PCR and Western blot(WB) were used to verify intervention efficiency ;
RT-PCR, WB, colorimetry, and ELISA were used to measure mitophagy—related indicators [ autophagy—related protein 5 (ATGS) ,
autophagy-related protein 12(ATG12) , Parkin, PTEN-induced putative kinase 1(PINK1) , microtubule—associated protein light chain
3B(LC3B),and P62], cuproptosis—related indicators|[ intracellular copper ions,oxidized glutathione(GSSG)/reduced glutathione(GSH)
ratio, acyl-CoA synthetase long—chain family member 4 (ACSL4) , and dihydrolipoamide dehydrogenase(DLD) ], and oxidative stress
indicators [ superoxide dismutase (SOD) and malondialdehyde (MDA ) . Results: OGD treatment significantly reduced the viability of
PC12 cells and increased LDH release rate (P<0.05) , suggesting

EZ T 4B:% & ,Email:Fangl3163265455@163.com, that the model was constructed successfully. Overexpression of
B GT 5 161 e ok i o B 9 B A R AN SLC31A1 upregulated the mRNA expression levels of mitophagy—
BIEMESE : 1%, Email : 758055600@qq.com., related genes (ATGS, ATG12, Parkin, and PINK1) and the LC3-1I/

158 H AR : https:/link .cnki.net/urlid/50.1046.R.20260421.2121.006 LC3- 1 ratio, and downregulated P62 expression (P<0.05) , while
(2026-04-22) silencing of SLC31A1 showed the opposite trend. Overexpression of
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SLC31A1 significantly reduced the concentration of copper ions and GSSG/GSH ratio (P<0.05) , whereas ACSL4 and DLD protein levels
showed a decreasing trend without statistical significance. SLC31A1 overexpression also increased SOD activity and reduced MDA con-

tent (P<0.05) ; silencing of SLC31A1 exacerbated cuproptosis and oxidative stress (P<0.05). Conclusion: SLC31A1 can alleviate

OGD-induced PC12 cell injury by activating mitophagy , reducing the accumulation of free copper ions, inhibiting cuproptosis , and

improving oxidative stress injury , which provides an experimental basis for research on the mechanism of ischemic stroke and the

development of therapeutic targets.
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PTEN i S & 18l 1 (PTEN—induced putative kinase
1, PINK1) 3 fi% 35 B 32 358 2 R 4R, BE 1M sk 2> ROS
FNZRL AR PR A 15 1 1O RETL , A 2 AP AR
B =38 R G R AR W o V8 B AR 5 31
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SZ. B e o A B 7 K o iR 115 2 NI i3 ES ¥ TR NIS
W B A6 T B S AR SO SE AR B, B SLC31AT X

OGD 75 T B 2 A3 5 114 3 42 35 T B AR S AE HIBIL AR
Shy it AL PR 2 P B AT 5 R PR AR T A RO
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NIt 4 1.7 (fetal bovine serum, FBS, Gibco, 525 10099-141) .
T 8 R 558 Z L (Gibeo, 1585 15140-122) ; OGD £ AL AH
AR H « IR H5 3748 (Thermo Scientific , 785 260101) ; 5% b
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ab273210) . H8 & Ak ¥y B 1L il (superoxide dismutase, SOD) 7%
PEAS IR TR & (38 = K, 585 S0101) . P 1% (malondialde-
hyde, MDA) 7t f A & (GE = K, 5845 S0131) s Pifd : o
LR SLC31A1 Z 5L BEHLIAR (Abcam, 525 ab180777) \ e dit
KB H WA 5 2 1 (autophagy—related protein, ATG )5 2 5[
PUK (CST, 5% %5 12994S) | S BT K Bl ATG12 £ v B BT 1A
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fif (horseradish peroxidase , HRP)FRic Ll £ S e EBRE 1 G
(immunoglobulin G,1gG) (= K, 5845 A0208) \HRP Axic Ll
EHRIgCE R K, 5 A0216).
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fICHE DMEM 85 3% 35 CIN & B 0 L I3 ) | B J5 R B -0 A
IR A FRAS B F R SR b BT 37 °C5%C0, K TR
B 3% 12 h(WSZ K 12 h o OGD 5 PC12 41 f i 405 (1 B
A ) ), P G o Bl SEAS AR B A0 B2 2 (OGD 4) 5 1F
5% HRZH (Control 2H ) #R 28 FH Bl E S A o e IR h B 55

R A BOHIF : CCK-8 14 I 41 i 7% 1 : OGD b B E5 3 /=
BALIMA 10 wL CCK-8 5,37 “CHEHE 2 h, FIEg AR AL AE
450 nm I K ALK D0 S BE (absorbance, A) {H , 40 i AH X 1%
F1=(0GD 41 A {H/Control 41 A {H) x 100% ; LDH i 125 #6:
20 B 45140 < MACHRE 45 A A B 5% BT R, #% LDH 5 & e
FARAE, TE 490 nm AR A {8, 417 LDH B R = (5L 56
A1 A -5 A B2 A B /(i R BB A B -2 % IR 4
AfH) x 100%.
123 SLC31A1 THUA R E SRHORIUE e g%  HO
B KA PCI2 400 , B T 6 FLAR , R Al & 18 1A 50%~60%
WHEATEESE s 53 R 44 :si-NC AL (54 si-NC) si-SLC31A 141
(569 si-SLC31A1) \pcDNA3.1 4 (5% 423 3R ) \pcDNA3.1-
SLC3TAT 40 (B geid ek kr ) . 225 b i A Wl R T35
W 8 FH peDNA3.1-SLC31A 1 i F3k ok, WM 1 pg/pl,
si-SLC31A1 K si-NC 1 TAE ¥ B2 45 7 50 nmol/L. 4% Lipo-
fectamine 3000 Ut BH 545 4F 4% 2 g BRI 51 50 nmol/L siRNA
HEEYURFNIRS , EIREE 15 min 5, AR IE R,
37 ‘CHEFR 48 h e AT 825056

T TR YA « 35 5 TR A Bl 5% S (veverse transerip-
tion polymerase chain reaction, RT-PCR) #; Il SLC31A1 {5 fiff
% Kl 7% TR (messenger ribonucleic acid, mRNA) 33k : 5% FH &L
RNA $2 U7 G 42 BOAs 4L 40 MLE RNA, 4850 e i
Kzl RNA &6 (A260/A280 LU 7 1.8~2.0) 5k B . Hei %
SRR ) G U6 I AR RINA 36 S SRy B AR B AR bR A R
(complementary deoxyribonucleic acid, cDNA) , L ¢cDNA A&

M E 1T 58 G il 5 2C S0 (polymerase chain reaction, PCR) ™
Mo PCR I 544 :95 "CHUAE M 30 5595 “CAEM: 5 5,60 CiR
k30,72 ‘CHEAH 30 s, 2L 40 PMEFF ;72 CALEH S min, R
F2-AACHHE 44 SLC31AT mRNA MR ik 5 . SLC31A15]
YHEBINT . EIESI4 . 5 ~ACAGTGCTGCACATCATCCA-
3", Fi#514 .5 ~-CATCACTGACCCAGAACCCC-3",,

TR B8 BN 1 (Western blot, WB) il SLC31A1 &
P35 A L M, T A RTPA 2 (5 28 11 B ikl 571
PR 1, BCA WL e 25 VR BE o T30 g 85 A REARHEAT
10% ~+ )¢ A7 1R 5 — 58 P9 I Tk e 5 I LUK (sodiium dodecyl
sulfate—polyacrylamide gel electrophoresis , SDS-PAGE) , % E[I
2 B W f L M B (polyvinylidene fluoride membrane,
PVDF), H 5% Wi 4 W32 i3 300 2 h, A —$T (SLC31A 1T
R 1:1 000 %5 B, B—actin PR 1:5 000 #5 H) ,4 CHF&E %,
2 Tween 20 FY Tris 28 W £5 7K (Tris=buffered saline with
Tween—20, TBST) Y 3 U5, LA ZH0(1:5 000 B8 ) , =il
WEE 1 h, TBST YR 3 Ik, M5k ~# & 61 (enhanced chemilu-
minescence, ECL) i &, Fi] Image) # 1 43 H7 25 7 JK BEAAE
SLC31A1ZE MR ik = (SLC3 1A T 4547 JK JEE (/B —actin 5%
WK
1.2.4 SRtk B WEAH LR SR A RT-PCR ¥ kil £k
LA [ I AE G L (ATG5 . ATG12 . Parkin . PINK1) mRNA &
Ko AL RNASEH G EE S PCR Y1 AL IR 1R 1.2.3 301, 514
AN A T A TR R A BRA /B B, 5 1 11F B
WF :ATGS FiE514 . 5'~AGAAGCTGTTCCGTCCTGTG-3",
TFUESIH : 5'~-GTTTCCACTCTCCAGCCGAA-3"; ATG12 I ij%
5149 5'~AAACGTGAGCCAAGGGGATT-3', Fiis5I 4.5~
ACGCCAGGTAAGAATGCACA-3' ; Parkin #5149 :5 -ACA
CCAGCATCTTCCAGCTC-3', Fii#5[4):5'-GCAGTCTGGAG
ATTGGCACT-3"; PINK1 {54 : 5'~-GCCTTGCCAACCCC
TTCTAT-3", Fi#514):5' -CTGTTTGCTGAACCCAAGGC-3",
1.2.5 HFET-AHSCFE bRl D b AN 20 B P9 4 5
e RE AR - AL AN AL, PBS PR 2 UK, A 41 e 4 fifk 7 41t
4 °C 12 000 r/min B5.0> 10 min, BU_F 35 . F40 B 746 I3 57
B LI FHERAE 78 620 nm P AN I A (B, MR A5 v il 2631
BN N TR . QL EATERI GSSG/GSH FL1H - 4
AN, $2 GSSG/GSH 3k 71 4 14 B 45 $2 IR A0 My 9 45 e
K, 7E 412 nm P ARG A {1, 12 GSSG/GSH Feff (% i
LAt AR A JEUR S B AR T e s R AR R S A )
GELISA K5 il] ACSL4 \ DLD 25 ¥ 52 - g 5 45 21 40 ity 22 24
A B A 2L AR 3 4% ELISA 3857 & U6 WA 45454 , 4
WIFE 450 nm P4 A0 K I ACSLA F1 DLD 4 A, #3445 i i
ST REAWE
1.2.6 4L AR ARAE I D H A DU SOD i 4 < Wi 4
B AN, 0 )G T 5, $2 SOD 3R B i W B ¥ AE L 18
560 nm ALK A . @ H A LRI MDA 5 5« I 4
ZH AN, B 5 B W TR, 35 MDA 350 £ I B B A L 7
532 nm P AKTI A E, ARPEBRIE I 2R T3 MDA & 5.

13 %it$i %

Jr AT SEgR Ay F 2 3K . SR H GraphPad Prism 9 4
HATGEA T SR ] A5 G IE S AT A T ERER
BB £ ARUEZE (o 2 5) 2R, 2 41 18) FL AR T AR BO AT ¢ 46 56, &2
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2 1] AR 5 2 56 1 143 1) SR B PR R s R Ry 22 080T
H A T 005 R A Tukey’ s 2 5 FLASKL IS . K56 /K
HE a=0.05,

2 & B

2.1 PCI2%f0CD AR 64 3 5. 5 34k

CCK-8 1K 5 78 , Control ZH 40 M2 1% 1 4 F5 75 48 8 /K
S, OGD ZH 410 g AH X 96 F7 9 Sk B 4| (P<0.001, 36 1) ; LDH &
T K 52 7, Control ZH 41 g LDH B 2 4k FIK /K, 1
OGD 41 LDH B¢ il R W 2 715 (P<0.001, % 1) o JE AL
7R, Control ZH 4B M BE B 4 FEZS N, £ 2 W sl e
58 55 4 FLIE M7 5 OGD 21 41 it I BE 58 1 T B, 40 7t 5 i 0t
b 20 Ao Pk B 5 L R A A 24 (TR LA s A TG T g £
ZE B R, Control 4 L& (0,56 6 (TR 40 ) - 3= AN WL /D41
675G (FEANI) , 11 OGD HH LT A7 i b B B30, 7% 40 i
7 LR MR B A (AT 1B) 5 3 =X A B AR A I (2 7, OGD 21 441 it ]
T4 Control 21 & TH = (K1 1C) o

%1 OGD% S PCI12 ARG R EIIIEIEHR (x £5)

21 A AR XTI 77 (%) LDH B (%)
Control £ 100.00 + 0.20 5.63+ 132
0GD#H 53.93+2.82 46.87 + 1.08
2N 28.270 41.940

P{E <0.001 <0.001

2.2 SLC31AL Ttk R ey M b5 s Fgbie

[ 2A 255 R A 22 AR T, B UL AT peDNA3 45
si—-NC 4120 iR A — G BE R 4T 5% YL 48 h 5 2 41 40 A O
FERNIE S RN BEYE SR Ak 48 00 RE S B A FR1iE o
2B IR 2GR T e 5 & A3 B IER N LR
SRNBIBCERL . /- T KEREE R (8 2C K 2.383)
B8, 5 si-NC 41 587 pcDNA3.1 41 A He , si-SLC31A1 40 1%
SLC31A1 mRNA AHXF A I W RHAIG, IT pcDNA3.1-SLC31A1
ZHI SLC31AT mRNA AHXT ki B B T .
2.3 SLC31AL T OGD % e 2k ik @ v 6983545

LA 2T, RT-PCR R I £ kL A 8 Wi A 5C 36 K] (ATGS .
ATG12 Parkin \PINK1) ik 7R (£ 4) . 5 Control HA LY, &
OGD 4 FH i) pcDNA3.1 41 . si-NC 20 W AR i 1 £ ik B
A G 3 B 1) 338 /KT 5 ML Y, 5528 OGD A B peDNA3. 1

ControlZH

@

A FI2Z 0 MBI A ( x400)
ntrolé’ﬂ OGD?

Calcein—AM

PI

Merge

TE: arfa, W40, 206, SEANE
B. 4iEEFEYL A TEIRES (A7R =100 um, x200)

10901 02 10°301 02
l()510'90 . ¢ 0.95 105j()A19
=10 oy =10+
10 S0
N :\510 E
o 3
21073 =104
104 gy Q3 104
100 2'83 : IOU

10* 10° 10° 10* 10° 10°
FL1-A :: Annexin V-FITC FL1-A :: Annexin V-FITC

C. PR AAG I 40 g 0 T
1 OGDiF S PC12 AR E A T S0
AL, 4 OGD AL HIY peDNA3.1-SLC31A1 4 ATGS ATG12
Parkin . PINK1 mRNA AR FRiA 4 B b &0 e, 54
OGD A FE Y si-NC AH Lt , 22 OGD 4 FR 1% si-SLC31A1 41 F ik
LR mRNA A28 HE P FRAIG.

%2 #&HSLC31A1 mMRNAMEXTRIEE (x £5)

WiH si-NC 4 si-SLC31A14H pcDNA3.1 41 peDNA3.1-SLC31A1 4
SLC31A1 mRNA 1.00 + 0.02 0.40 = 0.03 1.00 +0.03 4.14+0.23
fH 28.370 23.880
PE <0.001 <0.001
#3 KMHASLCIHAIEBELHEMKIEE (x+5)
T H si-NC4 si-SLC31A14 pcDNA3.1 4 pcDNA3.1-SLC31A1 4
SLC31A1#EH 1.00 + 0.06 0.18 £ 0.04 1.00 = 0.09 2.63+0.21
e 13.890 15.370
PAH <0.001 <0.001
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s /\ v J B
/ xS £
¢

A. FH2E IS T peDNA3. 14 5 si-NCAIFE YL A5 1 PC 1240 &S24 4L (100 x )

si-NCZH si-SCL31A14H

pecDNA3. 141 peDNA3.1-SLC31A14]

B. YOLRHET M AR AN A & GO0 (40 x )

Si-NC#1 si-SCL31A14] peDNA3.141 peDNA3.1-SLC31A141
SLC3TAT | — S A

froin| SEE G S A D

C. SLC31A 1R 151k 4 X

B2 SLC31A1MESTRIEFTFME R ERIGIE

M JE T, WB R A 5 Wgbr 58 11 (LC3B- 1/11
P62) it 7n (E 3.3 5) . 55 Control H AH L , 2 OGD Ab 2 ()
pcDNA3.1 £ | si-NC 41 9 LC3- 1 /LC3- 1 He s Wl 2 Tk,
P62/B —actin [X {H W] W B AL s i — 20, 54 OGD 4b #11Y)
pcDNA3.1 21 #H b , 28 OGD &b 2 A9 pcDNA3.1-SLC31A1 241
LC3- 1 /LC3-1 Fe B BH b Fh 155 , T P62/B—actin Lt BH I BEAIG 5
52 0GD Zb i si-NC 4LAH H , 28 OGD 4b ¥ (1 si-SLC31A1
2H S IUA RS, BV LC3- T /LC3-T He W B A, P62/B~ac-
tin FL{H I BT+ .

0GD4
) si— pecDNA3.1-
ControlZf] pcDNA3.1Z1  Si-NCZ SCL31A14H SCL31A141
LC3B-1 —
C———— 16 kDa
LC3B-1| ~ — | 14 kDa

1’62‘- TR 6D kDa

A S S O D)

B-actin

E 3 HEIREZEA(LC3B.P62)RiERFIESTE

2.4 SLC31A1%F OGD %a fifL4R 56 T 44 #p45) 4E )
b 0 2 RGN 200 Y P i 5 - BE 55 GSSG/GSH U AEL (32 6)
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F 4 SLC31A13f OGD 4b 5 PC12 4 et fk B Ik 48 S5 B F mRNA 183 =i £ 8950

EiEEAY ) (Tukey’s 2 ILEAGT) HfE 1 Hf2 WEEME ¢ PfH
ATGS Control 4 vs. OGD+pcDNA3.1 4 1.00 = 0.08 4.68 +0.25 -3.68 27.690 <0.001
Control  vs. 0GD+si-NC £ 1.00 = 0.08 4.70 + 0.26 -3.70 27.807 <0.001
Control 2 vs. OGD+si-SLC31A14H 1.00 +0.08 2.60 £0.15 -1.60 12.040 <0.001
Control 4 vs. OGD+pcDNA3.1-SLC31A1 41 1.00 £ 0.08 7.02+£0.32 -6.02 45.283 <0.001
OGD+pcDNA3.1 4 vs. OGD+pcDNA3.1-SLC31A1 4 4.68 +0.25 7.02+0.32 -2.34 17.610 <0.001
OGD #l+si—-NC vs. OGD+si—-SLC31A1 41 4.70 £ 0.26 2.60 £0.15 2.10 15.776 <0.001
ATGI12 Control 41 vs. OGD+pcDNA3.1 41 1.01 £0.07 3.60 £ 0.20 -2.59 17.022 <0.001
Control 4 vs. OGD+si-NC 41 1.01 £0.07 3.57+0.19 -2.57 16.837 <0.001
Control 4 vs. OGD+si-SLC31A1 41 1.01 £0.07 1.68 +0.11 -0.67 4418 0.070
Control 4 vs. OGD+pcDNA3.1-SLC31A1 4 1.01 +0.07 5.53+0.28 -4.52 29.683 <0.001
OGD #H+pcDNA3.1 vs. OGD Z+pcDNA3.1-SLC31A1 4 3.60 +0.20 5.53+0.28 -1.93 12.668 <0.001
OGD #+si-NC vs. OGD+si-SLC31A1 4 3.57+0.19 1.68 +0.11 1.89 12.425 <0.001
Parkin Control 2 vs. OGD+pcDNA3.1 4] 1.01 +0.06 1.83+0.12 —-0.82 6.354 0.010
Control 4 vs. 0GD+si-NC £ 1.01 £ 0.06 1.91+0.13 -0.91 7.017 <0.001
Control 41 vs. OGD+si-SLC31A141 1.01 £ 0.06 1.53£0.10 -0.52 4.020 0.100
Control 4 vs. O0GD+pcDNA3.1-SLC31A1 41 1.01 £ 0.06 245+0.16 —-1.44 11.121 <0.001
OGD+pcDNA3.1 4 vs. OGD+pcDNA3.1-SLC31A1 4 1.83£0.12 2.45+0.16 -0.62 4.787 0.040
OGD+si—-NC 4 vs. OGD+si-SLC31A1 41 1.91+0.13 1.53+£0.10 0.39 2.999 0.280
PINK1 Control 4 vs. OGD+pcDNA3.1 4 1.00 = 0.05 1.55+0.09 -0.55 8.832 <0.001
Control  vs. O0GD+si-NC £ 1.00 = 0.05 1.47 +0.08 -0.47 7.530 <0.001
Control 2 vs. OGD+si-SLC31A14H 1.00 = 0.05 1.25+0.07 -0.25 4.078 0.090
Control 2 vs. OGD+pcDNA3.1-SLC31A1 41 1.00 + 0.05 1.92+0.11 -0.91 14.760 <0.001
OGD+pcDNA3.1 4 vs. OGD+pcDNA3.1-SLC31A1 4 1.55+£0.09 1.92+0.11 -0.37 5.938 0.011
OGD+si-NC 4] vs. OGD+si-SLC31A1 4 1.47 £0.08 1.25£0.07 0.21 3.456 0.182

T JI{E 1A LU AT, H0E 2 0 L )

%5 SLC31A1XI OGD 4h3E /5 PC12 MLk Hifk B REAE X X | B AR RiZ B0

2D 5 (Tukey’s 2 7 LEAG B0 ) e YA 2 i ZE(E qff P{E

LC3B-1/LC3-1 Control 41 vs. OGD+pcDNA3.1 41 0.19 +0.03 0.94 +0.12 -0.75 15.597 <0.001
Control 41 vs. OGD+si-NC 4 0.19 +0.03 0.93+0.12 -0.74 15.442 <0.001
Control 4 vs. OGD+si-SLC31A1 4 0.19 £ 0.03 0.51+0.08 -0.33 6.806 0.010
Control 41 vs. OGD+pcDNA3.1-SLC31A1 4 0.19 £ 0.03 1.75 +£0.20 -1.56 32.547 <0.001
OGD+pcDNA3.14H vs. OGD+pcDNA3.1-SLC31A1 4] 0.94 +0.12 1.75 £0.20 -0.81 16.957 <0.001
OGD+si—-NC4H vs. OGD+si—SLC31A14H 0.93 +0.12 0.51 +0.08 0.41 8.659  <0.001

P62 Control 4 vs. OGD+pcDNA3.1 41 0.96 £0.10 0.52 £ 0.07 0.44 17.891 <0.001
Control 4 vs. OGD+si—NC 4 0.96 £0.10 0.52 +£0.07 0.43 17.560  <0.001
Control 2 vs. OGD+si—-SLC31A12H 0.96 £0.10 0.76 = 0.09 0.20 7923  <0.001
Control 4 vs. OGD+pcDNA3.1-SLC31A1 41 0.96 +0.10 0.29 + 0.04 0.67 27.057 <0.001
OGD+pcDNA3.1 41 vs. OGD+pcDNA3.1-SLC31A14] 0.52 +0.07 0.29 + 0.04 0.23 9.160 <0.001
OGD+si—-NC 4] vs. OGD+si-SLC31A 141 0.52 +0.07 0.76 + 0.09 -0.24 9.659 <0.001

T BME 1 ST O B T, B0 2 D 0o E 5 B I 2

7R : 5 Control ALAH HE, 22 OGD Tl peDNA3.1 41} si-NC
2 P AR B ok BE T T IRl GSSG/GSH. LG (B W] i 42
o E—2, 52 06D T pcDNA3.1 4 AH L, 24 OGD +
T peDNA3.1-SLC31A 1 4 20 M PN 4 125 73k J3 1k — A A1
[FIET, GSSG/GSH LAE TR — 2 A% ; 54 OGD TRy si-NC
ZHAA LY, 22 OGD T T 1 si—SLC31A 1 4 41 At P 4 25 5 v 2 1)
Y TFE , GSSG/GSH LRI B T .

ELISA #0148 AH )48 19 ACSLA #I DLD 63k (£ 6) s :
5 Control A H L., 5 OGD T HlHY pcDNA3.1 41 F1 42 OGD T
T E si-NC 41 ACSL4 2 DLD 2 A 7K -2 B 8 T+ 55 5 22 0GD
TF Y peDNA3.1-SLC31A1 41 ACSL4 . DLD & H /K P 4
OGD T T/ pcDNA3.1 41 ¥ 22 F R ¥4 (0 22 7 g it %
S, M2 OGD T i i si-SLC31A1 £ ACSL4 . DLD # 47K
SEW] i T2 0GD TRy si-NC 4.,
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2.5 SLC31A1 3+ OGD m it B Y 5 ik 04 7 E-AF ) 1553 5 4 OGD T Y peDNA3.1 4L A FE , 24 OGD T i iy
5 Control 1MLt , 22 OGD T Ay pecDNA3.1 4] &2 0GD peDNA3.1-SLC31A1 20 SOD i 1 B & 7+ 25 , MDA & 5 0 i

T-HY si-NC 21 (1% SOD i 1 W] i AIK , 1Mii MDA & 5 W] & 7+ Ve M6 s 5 2 OGD T T 19 si=NC 41 . . 25 0GD T i ) si—

B3R OGD Ab VL ATE €% W Rz N ) o

i B OGD AR B AL BT . IR AL SLC31A1ZH SOD IEPEN W FEAIE, MDA BBl i T . W27,

% 6 SLC31A1%t OGD 425 PC12 4R A $E L T- 48 X 4R HI 51

eI He AL (Tukey’ s Z2 8 AR TR ) IfE 1 ¥ifE2 PiE2ME ¢ff PlE*
MBS T (pmol/g)  Control 41 vs. OGD+pcDNA3.1 41 3.67+0.42 8.65+0.95 —498 25716  <0.001
Control 2 vs. OGD+si-NC £ 3.67 +0.42 8.70 £ 0.96 -503 26000 <0.001
Control 21 vs. OGD+si-SLC31A1 41 3.67+0.42 11.90 + 1.28 -823 42511 <0.001
Control 2 vs. OGD+pcDNA3.1-SLC31A1 41 3.67+0.42 5.41+0.60 -1.74 8.963  <0.001
OGD+pcDNA3.1 4 vs. 0GD+pcDNA3.1-SLC31A1 4 8.65+0.95 5.41 +0.60 324 16757  <0.001
OGD+si-NC41 vs. 0GD+si-SLC31A 141 8.70 + 0.96 11.90 + 1.28 -320 16512 <0.001
GSSG/GSH Control 41 vs. OGD+pcDNA3.1 4 1.00 + 0.09 1.78 £0.18 -078 10429  <0.001
Control 2 vs. OGD+si-NC 4] 1.00 + 0.09 1.80 +0.19 -0.80 10700  <0.001
Control 41 vs. OGD+si-SLC31A141 1.00 £0.09 2.45+0.25 ~145 19334  <0.001
Control 20 vs. OGD+pcDNA3.1-SLC31A1 41 1.00 + 0.09 142+0.14 -0.42 5573 0.018
OGD+pcDNA3.1 41 vs. OGD+pcDNA3.1-SLC31A 1 41 1.78 +0.18 1.42+0.14 0.36 4852 0.040
OGD+si-NC 41 vs. 0GD+si-SLC31A141 1.80£0.19 245025 -0.65 8.631  <0.001
ACSL4(pg/mL)  Control 4 vs. OGD+pcDNA3.14H 2635+2.80  4625+480  -19.90 9522 <0.001
Control 2 vs. OGD+si-NC 41 2635+280 4564475  -19.29 9230  <0.001
Control 41 vs. OGD+si-SLC31A 141 2635+280  5824+600  -31.89 15251  <0.001
Control 1 vs. OGD+pcDNA3.1-SLC31A1 41 2635+2.80  37.88+390  -11.53 5520  0.019
OGD+pcDNA3.1 4l vs. OGD+peDNA3.1-SLC31A1 41 4625480  37.88+3.90 8.37 4005 0.102
0GD+si-NC 41 vs. 0GD+si-SLC31A 141 45.64+475 5824600  —12.60 6.039  0.011
DLD(pg/mL) Control 41 vs. OGD+pcDNA3.1 41 455+050  1243+130 -7.88 11435  <0.001
Control 2 vs. OGD+si-NC £ 455+050  13.14x138 -858 12456  <0.001
Control 1 vs. OGD+si-SLC31A1 41 455+050  2661+2.80  -2206 31982  <0.001
Control 2 vs. OGD+pcDNA3.1-SLC31A1 41 4.55+0.50 9.33+0.98 -4.78 6.938  0.004
0GD+pcDNA3.1 4 vs. 0GD+pcDNA3.1-SLC31A1 4 1243 £1.30 9.33 +0.98 3.10 4501 0.059
OGD+si-NC 41 vs. 0GD+si-SLC31A14] 13.14+138  2661+280  -1347 19541  <0.001

TE A 1 RS e R, S8 2 X LD S 35 e, BIESS PIE

#&7 SLC31A1Xf OGD 432 f5 PC12 40 & 44 Mz 848 S 5 AR B 220

EiEEY A5 (Tukey s 2 K56 HfE 1 HE2 WE2EME qfH PIE®
SOD(U/mg) Control 4] vs. OGD+pcDNA3.1 4 183.00 + 14.60  104.30 + 8.30 78.66 11.264  <0.001
Control 4 vs. O0GD+si-NC £ 183.00 £ 14.60  106.50 + 8.50 76.42 10.947  <0.001
Control 4 vs. 0GD+si-SLC31A1 41 183.00 + 14.60 69.05 +5.50 113.90 16.314  <0.001
Control 41 vs. 0GD+pcDNA3.1-SLC31A1 41 183.00 £ 14.60  147.60 + 11.80 35.40 5.075 0.032
OGD+pcDNA3.1 4 vs. OGD+pcDNA3.1-SLC31A1 4 104.30 + 8.30 147.60 + 11.80 -43.26 6.195 0.009
OGD+si-NC 41 vs. OGD+si—-SLC31A1 41 106.50 + 8.50 69.05 +5.50 37.50 5.377 0.023
MDA (pmol/g) Control 2 vs. OGD+pcDNA3.1 44 0.79 £ 0.07 1.75 £0.16 -0.96 13293  <0.001
Control 41 vs. OGD+si-NC 41 0.79 £ 0.07 1.80£0.17 -1.02 14.054  <0.001
Control 4 vs. OGD+si-SLC31A14H 0.79 £ 0.07 2.68 £0.25 -1.90 26.164  <0.001
Control 4 vs. OGD+pcDNA3.1-SLC31A1 4 0.79 £ 0.07 1.37+0.13 -0.58 8.058 0.002
OGD+pcDNA3.1 4 vs. OGD+pcDNA3.1-SLC31A1 4] 1.75+£0.16 1.37+0.13 0.38 5.243 0.026
OGD+si—-NC 4 vs. OGD+si-SLC31A1 4 1.80+0.17 2.68 +0.25 -0.88 12.106  <0.001

VEE0E 1S FRZR 0 B B0 2 X LA )5 & 5 e, BB S PIE
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