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ACSL4 it AMPK/mTOR il B4 -L sl ks S Hh & oc
BAE TP S o

x|, RO, T, AR, FOM, WEHE (AT ARERKMR, M4 621000 )

i E: BW RATBLAAREE A SR B KA KR T 4 (acyl-CoA syntbetase long chain family member 4, ACSL4) /&
L #Bt (sevoflurane, Sev ) i -F894h 2T mMLIRAG b a9 VE R BALK] . ik PAAAYZ 40 SH-SYSY 2 it A #F 50 58
Zo, HAKEARA (ZFEA LR, 10umol/L) . Sev 7= Sev+ 4k 5L =47 #] 7 Ferrostatin-1 ( Fer-1, 10pmol/L ) %41, %
J CCK-8 iEAbm fm J & M . RSN 4.1% Sev 0 R G iAfn AR EFF AR AL, d AL K 5152 Ctrol 48, Sev 41,
Sev+si-NC 1, Sev+si-ACSL4 £87» Sev+si-ACSL4+compound C 28, K b & k460 &40 20 e P 73 =& ( malonaldehyde,
MDA ) . 4- %3 £ 48 (4-hydroxynonenal, 4-HNE) . ABH Ak ( glutathione, GSH) #= Fe™™ &-%; 2°, 7- —& %k
=B (DCFH-DA) % ARAHEM F R EAKF; FaFRAEF PCR (qRT-PCR) # ACSL4, &EH kit RALEE
4 ( glutathione peroxidase 4, GPX4 ) Fim A #H R K% 7 & R 11 (solute carrier family 7 member 11, SLC7A11) mRNA &
iy EERJEPEE (WB) &0l ACSL4, GPX4, MEIFBER# & & 98 (adenosine 5’-monophosphate-activated protein
kinase, AMPK ) . #8244 (phosphorylated, p) -AMPK, *#L3h4 & t8 & % $=% & ( mammalian target of rapamycin )
mTOR #= p-mTOR % & &k ik, Z58R CCK-8 4R E T, SevZAfiiEH (041 +0.11) 223840 (0.98+0.07) WA BFEAK,
Sev+Fer-1 282mfie7& 71 (0.83+0.09) 4 Sev AR F I+ &, ZFAA KT FENL (17572, 5.118, ¥ P<0.01) , Sev4l
mig ¥ Fe'', MDA, 4-HNE, ROS 742 p-AMPK/AMPK %A & ACSL4 #) mRNA #=% & &k & F Ctrol 21 ( =5.900,
7.421, 4.795, 13.517, 10.825, 9.945, 11.334) , GSH, p-mTOR/mTOR b % v\ % SLC7A1l, GPX4 # mRNA =% &
KKK T Ctrol 48 (£=20.438, 3.551, 11.460, 12211, 6.845, 8287) , %% A A %it 5 & L (3 P<0.05) . Sev+si-
ACSL4 28 Fe’", MDA, 4-HNE, ROS 7K ¥ = p-AMPK/AMPK bt % A & ACSL4 # mRNA #= % & % ik 4% F Sev-+si-
NC 41 (£=3.818, 3.164, 3.054, 4.465, 13.088, 7.918, 9.737) , #m f 7 #. GSH 4 &. p-mTOR/mTOR }t % L &
SLC7A1l, GPX4 #% & &k ik & F Sev+si-NC 20 (1=2.912, 7.248, 7.574, 20.092, 5915) , ZF A A%+ FEL (3
P<0.05 ). Sev+si-ACSL4+compound C 2148 it 71 . GSH 4% A= SLCTA11, GPX4 % & F A& T Sev+si-ACSL4 48 ( =4.435,
8.521, 4.522, 8.767) , # Fe’', MDA, 4-HNE #» ROS /&-F#& T Sev+si-ACSL4 21 (#=10.046, 4.004, 2.957, 3.752) ,
EFBARITFEL (¥ P<0.05) , Z5i  #rH) ACSL4 £ ik 7Tl i3 # % AMPK/mTOR 13 5 i@ %8 42 Sev # 49 SH-
SYSY fmftskse .
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Experimental Study on the Mechanism of ACSL4 Inhibition of Sevoflurane-
induced Neuronal Iron Death through the AMPK/mTOR Pathway

LIU Cheng, ZHAO Juan, JIA Qian, XIE Shengchun, LUO Bin, WEI Guanfeng ( Department of Anesthesiology,
Mianyang People’s Hospital, Sichuan Mianyang 621000, China )
Abstract: Objective To investigate the role and mechanism of acyl-CoA syntbetase long chain family member 4 (ACSL4) in
Sevoflurane (Sev) induced neuronal cell damage. Methods Human neuroblastoma SH-SYS5Y cells were used as the research
object, and control group (dimethyl sulfoxide, 10 pmol/L), Sev group and Sev+iron death inhibitor Ferrostatin-1 (Fer-1, 10 pmol/
L) group were set up. CCK-8 method was used to detect cell activity in each group.4.1% Sev exposed postoperative cognitive
dysfunction model was constructed in vitro and divided into Ctrol group, Sev group, Sev+si-NC group, Sev+si-ACSL4 group,
and Sev+si-ACSL4+compound C group according to the transfection category.The contents of Malonaldehyde (MDA),
4-hydroxynonenal (4-HNE), Glutathione (GSH) and Fe™ in each group were detected by colorimetry. The level of reactive

oxygen species was detected using a 2’ , 7°- dichlorofluorescein diacetate (DCFH-DA) fluorescent probe. Real time fluorescence
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quantitative PCR ( qRT-PCR ) was used to detect the mRNA expression of ACSL4, glutathione peroxidase 4 (GPX4), and solute
carrier family 7 member 11 (SLC7A11).Protein immunoblotting was used to detect the expression of ACSL4, GPX4, adenosine
5’- monophosphate activated protein kinase (AMPK), phosphorylated (p) - AMPK, mammalian target of rapamycin(mTOR) and
p-mTOR proteins. Results CCK-8 results showed that the cell viability of Sev group (0.41+0.11 ) was significantly lower
than that of control group (0.98 + 0.07), and the cell viability of Sev+Fer-1 group (0.83 +0.09 ) was significantly higher than
that of Sev group (0.41 = 0.11), and the differences were statistically significant (/=7.572, 5.118, all P<0.01). The levels of Fe™",
MDA, 4-HNE, ROS and p-AMPK/AMPK ratios, as well as the mRNA and protein expression of ACSL4 in the Sev group cells,
were higher than those in the Ctrol group (/=5.900, 7.421, 4.795, 13.517, 10.825, 9.945, 11.334 ) , the GSH conten, p-mTOR/
mTOR ratio, and mRNA and protein expression of SLC7A11 and GPX4 were lower than those in the Ctrol group (=20.438,
3.551, 11.460, 12.211, 6.845,8.287), and the differences were statistically significant (all £<0.05)repectively. The levels of Fe*',
MDA, 4-HNE, ROS, and p-AMPK/AMPK ratios, as well as the mRNA and protein expression of ACSL4 in the Sev+si-ACSL4
group, were lower than those in the Sev+si-NC group (7=3.818, 3.164, 3.054, 4.465, 13.088, 7.918, 9.737 ) , the cell viability,
GSH content, p-mTOR/mTOR ratio, and protein expression of SLC7A11 and GPX4 were higher than those in the Sev+si-NC
group (1=2.912, 7.248, 7.574, 20.092, 5.915 ) , and the differences were statistically significant (all P<0.05), respectively. The
cell viability, GSH content, SLC7A11, and GPX4 protein expression in the Sev+si-ACSL4+compound C group were lower than
those in the Sev+si-ACSL4 group (1=4.435, 8.521, 4.522, 8.767 ) , while the levels of Fe’*, MDA, 4-HNE, and ROS were
higher than those in the Sev+si-ACSL4 group (7=10.046, 4.004, 2.957,3.752 ) , and the differences were statistically significant
(all P<0.05). Conclusion Inhibiting ACSL4 expression attenuates Sev-induced iron death in SH-SYS5Y cells by activating the
AMPK/mTOR signaling pathway.
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A JE N1 T fg B % (postoperative cognitive
dysfunction, POCD) JEAMELFAR 5 # & R 5809 ™
HIFAAE, RIOWEMETEL . fE . INCIZTRe
B A RO, U A T RE S B AR
se B AR i iE . L 9UbE (sevoflurane, Sev)
VE Ryl R FHRRIR 2454y , B B80T Tl el 5 P
B, HAA — 2 ML ErE, 5l POCDP,
P, 987 Sev Y RIAE FI XS B 6 POCD B Ay %
M LUSM R, REMKRE Y RE T Sev
AT RBONMTIRERERS, B LT, #2R
Sev AJ figid o 75 HA 20 A AE T AL 2 B & R 50
105, BREET T ) R BRI —Fh AR TP An s T
R, SR AR RGN K& VIR B
PoAfas , BRI AL S R ) BB A ¢
SRIMT, Sev 15 3 1) 28 JT R AE T ML 6 A7 i 3
P 55 il i A S Bl B 4K 4% K B L 4 (acyl-CoA
syntbetase long chain family member 4, ACSL4 ) J&
BRAET- R EE 2T A%, 1f 3Rik ACSL4 A5 kK Bk At
ToHOCIRAR MG ™, 4R1f, ACSL4 5 Sev 5%
M TCERAET - Z A Y E R R AT AL, AR B AE
HIRH ACSL4 JE: 152 5 Sev i/ S MU #l 2 LK SE T I
AT BEAIAIL .

1 #REFE

L1 fmiekkR  ANHEEEANHRE 400 & SH-SYSY
W A R B b AR R A5 B 40 i 0T I
Lo

1.2 MEL5XA  Sev, SIET-HPHI5] Ferrostatin-1

(Fer-1), compound C, N[ ( Malonaldehyde,
MDA ) Fll Fe* il ikl & (&M Sigma-Aldrich
AF]) s DMEM/FI12 5380, 15 ( fetal bovine
serum, FBS ) Al Lipofectamine 2000 %% 4% i #| &

( 2% [# Invitrogen 2 7] ) ; ACSL4-siRNA Fil [J] %
XTI (NC) -siRNA ( RSB RARA R )
CCK-8 il & (b mEERHARRAR ) 5 4- 58
FLTF- M5B (4-hydroxynonenal, 4-HNE) . 2 Bt H ik

(Glutathione, GSH) & il % 17 & F1 27, 7- —
HIHE . mER (2°, 7-Dichlorodihydrofluorescein
diacetate, DCFH-DA ) TH M40k I &, ACSL4,
25 e H K 3 & L 1 4 ( Glutathione peroxidase 4,
GPX4) Wl 2 H il B i %0 B ( Glyceraldehyde-
phosphate dehydrogenase, GAPDH ) #i{k ( 3¢ [H,
Abcam 2~ H ) 5 B R IS 25 H U (adenosine
5’-monophosphate-activated protein kinase,
AMPK ) , %% 2 1k ( Phosphorylated, p) -AMPK,
i FL 3l W) A 2 K A 1 (mammalian target of
rapamycin, mTOR ) Fl1 p-mTOR Hiik ( EE, FEER
KA HE ) o Cytation3 Z YIheB##n Y ( 32 [H BioTek
Z3A] ) 3 Chemi Doc XRS b2 & MBS A% 0T £
4t (5[ Bio-Rad 4wl ) 5 NIB 910 Yt e (K
IR g AT BRA ] ) 5 HBS-ScanX AR

( F B AR A BR ] )

1.3 7%

1.3.1 40k 5%. SH-SYSY 41 f 75 hin 10g/d1 Jig
A0 i (FBS) , 100U/ml # 2 % 1 100 . g/ml 4%
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% Z ) DMEM/FI12 5 352 Wi 35 3%, JF & T 37°CHI
Sml/dl CO, IR 4 I% FRAf H, REA I 2= X048
ARG, TSR
1.3.2 CCK-8 WLk 4 A% J1: #% SH-SYSY 4
PL 1.5 x 10° 4~ / LAY FERERR T 96 FLAR, 4 i e
T HIEIN ( Dimethyl sulfoxide, DMSO, 10 pmol/
L) XJHEZ . Sev 41H1 Sev+Fer-1 ( 10 umol/L ) Z1LA
KA A B 2L 2 AN IR, AR E 3
AL, 24h JFEEFLAIIA 101 /9 CCK-8 IR &
2h, THEERIY 450 nm ARG (A4) 15, HKHE
D)0 N/ W = R 4 R DN B e v i R 1) IR
1.3.3 YU YRR SMETRIAG B X Ei A 4 Y
SH-SYSY ZHAELA 2 x 10° 4~ / FLANML )2 FE 20 T 6
LR, H2HMIAE] 60% AR, ffiH Lipofectamine
2000 HEATHE Y. WE XTI (Ctol ) 41, £ bikh
H (Sev) #£H. Sev+si-NC 2H. Sev+si-ACSL4 #H #ll
Sev+si-ACSL4+compound C 2, Ctrol ZH FI Sev 2H
Y IE F 5 TR AN EATRE YL Ab B, Sev+si-NC 241 i
YL XS IR (NC) -siRNA, Sev+si-ACSL4 £ 4
fif% %% ACSL4-siRNA, Sev+si-ACSL4+compound C
H AN IR 5% Y ACSL4 siRNA Fl compound C, #%
YLt E] hg 12 he [ Ctrol 4140, B HAY2H 240 52 55
T 4.1% Sev 1 6 h, #43# POCD fARSMEAY
1.3.4 MDA, 4-HNE, GSH Fl Fe’ & &l 2. B
B YL G B SH-SYSY 4ilfits, FHREARS% bR i
( phosphate buffer solution, PBS) yik/G HE, #
PRI W, #i4E MDA, 4-HNE, GSH
I Fe® Fr il i 3R G R VR U I AH R ) T ARV
W, RGN E W . S5 PREIT T
MDA, 4-HNE, GSH il Fe*™ .
1.3.5 4 P9 3% PR AR R 4% 41 SH-SYSY
ML LA 1.5 x 10° 4> / LAY 2 BE 3 R0 T 96 FLAR, 4N
MG RESS , FERREFEM. PBS MR 2 K, A 100
wl HEFRM A& A DCFH-DA 454t (10 pmol/L) ,
76 37°C N RECIE T 45 min, I I 5% 55 Wk %
Y, BEAFEABEALIE R =R, B
T M EE N Image T 8RS CIRE, Mk
W5 R FHENER 5351 488 nm 1 525 nm,
13.6 5E B %¢ 5% % & PCR (qRT-PCR) £ il
ACSL4, GPX4 Fl1 SLC7A1l mRNA #ik: B [k
XA KW Ctrol ZH A0 Sev ZH 40 fifl, PBS Ve =
WA, S 1ml Trizol 24 ff ¥ [ &2 WK FT Je 8 He 5%
METHE PERE, MA 200wl &1, =% 15s, 18
4°C 12 000 x g £ F &0 15min, f DIER LS
ZHOCHE PE &, A 500 w1 FAEE, [ FIRS),
4°C 12 000 x g B .LHLRE, H 75ml/dl ZBEEPEADT

€, fEMIR — 21 (diethyl pyrocarbonate, DEPC)
KV i U0 BE B AT A5 F) RNA, W% B 2 w1 RNA £
so A ) i g T S s ) B LR — i
cDNA, 4 Wi cDNA fF b #5 4 ¥ 47 PCR ¥
W, YA ZR N 10ul, Hi SYBR®Green Realtime
PCR Master Mix 51, ¢cDNA 1 pl, F FH5I9%&
021, DEPC /K 3.6 1; PCR F&/F: 95°C 60s; 95°C
10s, 62°C 10s, 72°C 10s, fGFR 39 U, 4 CAAAEARH -
S FHN T, ACSL4 E: 5°-CATCCCTGGAGCAGA
TACTCT -3°, R: 5-TCACTTAGGATTTCCCTGGTC
C -3’; GPX4 F: 5°-GGGCTACAACGTCAAAT
TCG -3’, R: 5-TCCACTTGATGGCATTTCCC -3’;
IR IR F % 7 W5 11 (solute carrier family 7 mem
ber 11, SLC7A11) F: 5’-TGCTGGGCTGATTTTATC
TTCG -3°, R: 5-GAAAGGGCAACCATGAAGAGG
-3’; GAPDHF: 5’-GGAGCGAGATCCCTCCAAAAT
-3, R: 5-GGCTGTTGTCATACTTCTCATGG -3’
Fieig 2729 N, ) GAPDH H NS5 ACSL4 FI
GPX4 X F ik,
1.3.7 Western blot ¥ il ACSL4, GPX4 F1 AMPK/
mTOR 3l JEAH AR 338 . R A 8 1 il 551
IR 22 T T 1) 79) (1) RIPA S8 fifp T 4 B4 2 4 2
J&, F BCA R &%t 4% 20 41 i B 2 1 R E AT
i, A 5xSDS IR UK LAEZ vhil, 100°CE
FE 10min J5, FREIFATEER IR/ BT (80V,
2h) , HVBEE (350mA, 2h) WGBSR
$.2. 0% (Polyviny lidene fluoride, PVDF) i |-, 8%
FPAREIREA 1h, 4°CTFHHPT ACSL4 (1:300) |
$UGPX4 (1 : 200) . $iL AMPK (1:300) . ¥t
p-AMPK ( 1:500) . 5T mTOR( 1 : 300 )FIHT p-mTOR
(1:500) PriAMmE IR KH, VBRI AT
N7 HRP ARic PR E 1h, FRER S A
ECL ik &t i 5, PAFEEH Image J 3
TR BT, H GAPDH /ERINZ:, XTHBEM
BT E RS
1.4 it o4 RH SPSS 26.0 Giit2#4k x4
PEHAT T THETORER IS « frifEzE (X xs)
Fow, PILLIE] LSRR RS AEAS ¢ ke ; 2410 L
BRHMHE T 245087 (one-way, ANOVA) , 2R
JG EAT Tukey’s post hoc K546, DL P<0.05 257 H
B F L,
2 R
2.1 Sev RFZEA A SH-SYSY @i iE heh¥ok X}
M2 . Sev 411 Sev+Fer-1 41 SH-SYS5Y 4t 1% /14>
% 4 0.98+0.07, 0.41+0.11 F1 0.83+0.09, 5 %}
MEAAR L, Sev AL ANMIG P B FEAL (=7.572) ;
5 Sev 41 It #¢, Sev+Fer-1 440 1§ 11 B F T+ 5
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(=5.118) , ZREAS5IE L (¥ P<0.01) .
22 Sev % % xF SHSYSY @4 o A Fe™' 4 % fo
SLC7A11, GPX4 mRNA K -F#5 % 5 Ctrol 4
SH-SYS5Y 2 il #H [, Sev 2H 40 it th Fe® 7K F- T
(156.57 +5.89 vs 100.23 +6.93 ) , SLC7A11 (0.42 +
0.07 vs 1.03 +0.06 ) il GPX4 mRNA ( 0.45 +0.08 vs
1.02+0.12) REBFEM, 2R HARITFE X

(£=10.730, 11.460, 6.845, ¥J P<0.01) .

REEEmiE®ReHom WLEE 1. 5 Crol 4] SH-
SYSY 4 g 4 kb, Sev £H 4 fd ACSL4 mRNA Fil &
HRIB T, MAME SRR, ZREA501
X (1=9.445, 11334, 4995, ¥ P<0.01) . 5
Sev+si-NC #41 [ %%, Sev+si-ACSL4 4 4 fifi ACSL4
mRNA FIE IR IB RS, manfeis e, 2=
SEAG ¥ E X (=7918, 9.737, 2912, ¥
P<0.05) .

2.3 T4 ACSL4 A B & ik #F SH-SYSY 41 fL Sev
*1 &40 SH-SYSY #HAE ACSL4 FRiAFALAIF ML R (n=3, x=5)
hiH Ctrol 2 Sev 4 Sev+si-NC 41 Sev+si-ACSL4 41 FfH P
ACSL4 mRNA 1.03 +£0.05 3.12+0.38 3.39+042 1.38+0.13 50.561 <0.001
ACSL4 EH 0.43 +0.08 1.32+0.11 1.39+0.13 0.56 +0.07 74.491 <0.001
A 11 /Cirol 1.03+0.04 047+0.19 0.52+0.12 0.83+0.14 11.742 0.003

2.4 Fik ACSL4 JA R &3k #t Sev 51449 SH-SYSY
mppskt e Hem UL 2. 5 Cuol 41 SH-SYSY
4 ffL A Eb, Sev 41 40 il HH Fe’', MDA, 4-HNE
HI ROS 7K F 5 FF & (5900, 7.421, 4.795,
13.517) , 1 GSH &1 SLC7TA1l, GPX4 HH#E
B YR (=20.438, 12211, 8287) , EREA
x2

GiitedE X (¥ P<0.05) . 5 Sev+si-NC 4 b4z,
Sev+si-ACSL4 41 4l iy ' Fe’", MDA, 4-HNE A/l
ROS /KM% (=3.818, 3.164, 3.054, 4.465) ,
i GSH & £ i1 SLC7A1l, GPX4 & A F X T &
(1=7.248, 20.092, 5915) , ZREAGI¥E X
(1 P<0.05) .

£ 4H SHSYSY APk T-HEXIBFRKFELLER (n=3, x+5)

fE| Crrol 41 Sev 41 Sev+si-NC 41 Sev+si-ACSLA 41 Fi P
Fe™* £ /Crol 0.98 +0.08 1.62+0.17 1.57+0.15 1.16 £0.11 15.465 0.001
MDA i /Ctrol 1.03+0.08 261 £036 267047 168027 17350 <0.001
ROS /%4 [Ctrol 0.96 £ 0.03 3.08+£0.27 327058 1.68+0.21 32739 <0.001
4-HNE 41 /Cirol 1.03£0.02 2.36+0.48 221+042 1.32+0.28 8.539 0.036
GSH & /Ctrol 0.96 +0.04 0.37+0.03 0.39+£0.05 0.75+0.07 78.205 <0.001
SLC7A1L &4 0.88 £ 0.09 0.23 £0.02 0.25£0.03 0.83 £ 0.04 138.064 <0.001
GPX4 B[ 1.16£0.12 0.47 £0.08 0.51£0.09 1.05+0.13 32.844 <0.001

2.5 T £ ACSL4 #& B & % 2t SH-SYSY @9 jie 5 Sev+si-NC 41 b #, Sev+si-ACSL4 41 41 Jig

AMPK/mTOR 1% 5 i@ % ¢4 %% W3 3. 5 Ctrol
2 SH-SYSY 4 il #H [, Sev 41 4 Ji p-AMPK/
AMPK % THE, p-mTOR/mTOR HRFEE, %5
HAESH#5E X (+=10.825, 3.551, ¥ P<0.05) .
*=3

p-AMPK/AMPK Lt # [% fik, p-mTOR/mTOR Lt #
T, ZRHEHASIFE L (=13.088, 7.574,
P<0.01)

£ 40 SH-SYSY Z8A AMPK/mTOR {5 5@ IEHEXZEARILLLER (n=3, xxs)

TiH Ctrol 21 Sev 21 Sev+si-NC 41 Sev+si-ACSLA4 41 Fii P
p-AMPK/AMPK 1.03£0.12 228 +0.16 221+0.38 1.32+£0.21 20.821 <0.001
p-mTOR/mTOR 1.06 +0.07 0.41+0.05 0.45+0.04 0.73 £0.05 94.426 <0.001

2.6 47 %] AMPK/mTOR 4% % i % I Sev & & #)
SH-SYSY ZafiE Ak L= LB O R LB Y
W W# 4. 5 Sevtsi-ACSL4 41 SH-SYSY 4l g #]
I, Sev+si-ACSL4+compound C 41 40 Jif /Y 7% .

GSH &2 DL M SLCTA11 Fil GPX4 5 111 ik & 1%,
Fe, MDA, 4-HNE il ROS /KEFAH, ZREAS
HEE X ($ P<0.05) .
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x4 F4H SHSYSY RiEMHFSRA T HEEXERRIENILE (n=3, x=5)

A Sev+si-ACSL4 4 Sev+si-ACSL4+compound C 4 HH P
AMHRIG F1 /Cirrol 0.78 £ 0.06 0.58+0.05 4.435 0.011
Fe™ 4t [Cirol 1.180.04 147 +0.03 10.046 0.001
MDA i /Cirol 152£023 234+027 4.004 0.016
ROS /& /Cirol 2.03+0.12 2.67+027 3.752 0.020
4-HNE £t /Cirol 142£026 206027 2.957 0.042
GSH & & /Cirol 074 +0.02 0.52+0.04 8.521 0.001
SLCTALL &1 3724091 132+0.13 4522 0011
GPX4 &1 2.63+0.11 1432021 8.767 0.001

3 iFig PR R EAR R, f22E ROS AR Jxt 40 Jfd 7 £

Sev VE Al PR BRI 25900 AT % #2850 77 A6 3¢
PEAE - S BRI RS, X — [/ H 25 37 3
ey P SR, e Mk, BRI AL
il A BB . BRAET & —Fh 2SR LANE B A Ab A
T AR BRI R AN AR ST T ML M BT
WESE, PIET-TE R 25 9015 SR 2 dE PR R 3
REREAT R A CHVER, IFC ORI i 4 85
PR I6 B F 5 U SH-SYSY 4 fifg 2 52 3 H 258
AL TTRER I R, g H TSRS
YR RE R, AT RIE R Sev #h 2 agtEML
TR AR, ASBF5E R Sev 4b 38 SH-SYSY 4
L #E ST ARG POCD A7, % B ES 5 57 Fer-1 RENS
B BN H Sev 7551 SH-SYSY 4 I% 1 R, 12
AN Sev i SR HI 2T AE T AT B B IR POCD
B SRR

ACSL4 EERIET 8 I LGN, BERER
AL DU I CoA FINEF I IREE CoA, HEIM S5t
Wil A . ZRIETIA S0 RSL3 Al i | Kk %
ARG TR 25 5 Ak, AT | & 4 Ak aE T,
K It ACSLA4 3 1 2 5 5 9l A0 10 R wsle Mg i ok kg ek
FET- R AR LT F P MA S MR B, ACSL4
L T A 0 B g A0 A X R BE T35 57 Erastin A1
RSL3 i SRS T- RO B . XU 45 R,
Bk ACSL4 ATyl /b g i 04k, 341 GSH Fil GPX4
BTN, IHIEREE (b, e 2O B I P TR 75
SRy MG, R W, ACSL4 4 i Sk AE T )
R T ARG R TR, Sev BEEWIMT
SH-SYSY 4 il ACSL4 )ik, ViBk ACSL4 1] fi¢
H SH-SYSY MM ry & Jy, e H n] 58 Fn4 il £k 5t
ToAG

WFR R, BRARAS FTAERFH LA A M 1 5 A A= 2
R, (H44up Fe* ad 25 LRSI EELRT, [k
figr= K ROS BRI Y DNA FgR (4 s U,
A R UESE, ol B A i Fe® 1 AR

Wi, BEMTESERIET B A U ARG A R
7R, Sev+si-ACSL4 2l 411 i Fe® 5 2 I i PR AR,
PEIR SR ACSL4 ] 3 1o #1 il #f 28 o 4k 1 s i 4
I ZMRIET, 3% Sev B FRUMLEE, BILT:
MR T4 NG ek 484k, MDA il 4-HNE 1 M g i
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