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[(# Z] HH: WIHFHAR (DIO) X4 H ik Akl (GSH-Px) Ml (1S, 3R)-RSL3
(RSL3) i F/NERG R AN GC-2 3L T- M AE R, JF B SCPE ML . 7 GC-2 4 53 hy Xt
BAZH . RSL3%H. RSL3+0.8nmol-L 'DIO4] . RSL3+4.0nmol-L ' DIO#] . RSL3+20.0nmol-L "'
DIO #H #1 RSL3-+ £k 5 7740 %1 #| Ferrostain-1 (Fer-1) #H (200 nmol-L 'Fer-1), 4*%I% /0. 1. 5.
10, 50, 100, 500 F11 000 nmol-L ' RSL3% W & 0. 0.1, 0.5, 1.0, 5.0, 10.0f150.0 pmol-L '
DIO B AL FEANNE . I GC-240M, mhas (idl . BRI MG 254, 452520 GC-2 20 i 42 B ik 2 7 X
430 0.8, 4.0F120.0 nmol-L™'DIO 4 K RSL3+0. 8 nmol-L.""DIO 41 . RSL344.0 nmol-L~'DIO 4
FMRSL3+20.0 nmol- L' DIO 4], BEMREE (MTT) 3£ 4 GC-2 417775 % . KM 100 nmol- L'
RSL3/FHI/EH GC-2408 0. 6. 12, 24, 36 148 h, Western blotting ¥ 45 I £ 41 GC-2 40 Jfd 4 e 1
FHOCHE B KO o 3R G I 45 21 GC-2 4t it v B S Ak B AR (SOD) IR PEFITN % (MDA) /K
FRABEH K (GSH) /AALRIZABEH K (GSSG) FE, HRE 98 ik g4 41 GC-2 20 i ik L 4 il A
A LB R R 5 4 (ACSLA) BAEPOEME . 4% : MTTEKN, 50nmol-L™" RSL3IA A,
50, 100, 500 11 000 nmol-L ™' RSL3 4l GC-2 4 fitd £¢ 1% R 34 B W pE AL (P<<0.01); 5 0 pmol-L !
DIOZ H#, 0.5, 1.0, 5.0, 10.0H150.0 pmol-L"DIO 20 GC-2 4l i 77 1% R ¥ B | &K (P<<0.01),
J& 45 52 8 H B $E 100 nmol- L' RSL3FEM GC-2 41 g, DIO fE I <<0. 1 pmol-1L "o 525 HAL LA,
BRI A1 GC-2 40 J A7 15 3 W W Al (P<<0.01) 5 SAEAIL %, RSL3+20.0 nmol-L ' DIO 41 4 ff 77
R I E (P<<0.01). Western blotting ¥4, 50 h lb#, RSL3/EH 6 hif GC-2 4 ffl b GPX4
HEHFBAKFEH B (P<<0.01), RSL3EMA 12 hish GC-240f b HO-1 8 1 & E K FH B IS (P<
0.05), GPX4FfIFTHI & A £ikKFHIE AL (P<<0.058 P<<0.01), RSL3{EH 24 hif GC-2 41 j
1 GPX4 I HO-1 8 11 % 3k K B B A% (P<<0. 058 P<<0.01), RSL3/EH] 36 #1148 hitf GC-2 41 ffd rh
HO-1%5 15K R B (P<<0.01); 100 nmol- L 'RSL31EM GC-2 401 12 h 1y J5 225256 4
o SR, RSL34 GC-240 g b MDA K B 7k (P<<0.01), SOD &%l GSH/GSSG
Lol 2 B AR (P<<0.05); 5 RSL3Z L%, RSL3+0.8nmol-L 'DIO4 . RSL3+4.0 nmol-L
DIO 41 . RSL3+20.0 nmol-L ' DIO 41 il RSL3+Fer-1 40 GC-2 41 it b SOD % M4 8] i Jh & (P<
0.058% P<C0.01), RSL3+420.0nmol-L ' DIO 41 RSL3+ Fer-141 GC-2 41 ig h MDA 7K - B i F A%
(P<<0.058{ P<<0.01), RSL3-+4.0nmol-L"'DIO 4], RSL3420.0 nmol-L~" DIO £41 #1 RSL3+Fer-1
H GC-241 g h GSH/GSSG FLAH I W 8 T+ (P<<0. 058, P<C0.01) . fyEse ek gg, S 4t
B, RSL34 GC-2 40 i vh ACSL4A % (1 %66 3 & W W1 98 ; 5 RSL34H L%, RSL340.8 nmol-L '
DIO#H . RSL3+4.0nmol-L 'DIO4 . RSL3+20.0 nmol-L ' DIO 21 fl RSL3+ Fer-1 41 GC-2 4fi g rf
ACSLA4 & 7058 B B WU 55 . Western blotting VAR, 5 %F B2 L%, RSL341 GC-241 it HO-1
EHFRIEAKEFFE (P<0.05), GPX4MFTHIEHRIEKFEH I EEML (P<L0.058 P<<0.01); 5
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RSL34l b #, RSL3+0.8 nmol-L. ' DIO 4 . RSL3+4.0 nmol-L 'DIO 4. RSL3+20.0 nmol-L !
DIO 41 F1 RSL3+Fer-1 41 GC-2 4 il th HO-1 25 [ & A K P B L BEAR (P<<0. 058 P<<0.01), GPX4
MFTHL & H 2 AKELI B IR (P<0.058{ P<<0.01). %it: DOIREMS % RSL3 %S 1/ BUK
R GC-24k 8T, HALHI v e S5 M HO-1 ik, LM GPX4MFTHI & A FRAAH XK.
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Inhibitory effect of diosmetin on ferroptosis of GC-2
spermatocytes induced by RSL3 in mice and its mechanism

MA Baolian, HU Xiaoxue, Al Xiaowen, ZHANG Yonglan
(Department of Pharmacology, School of pharmacy and Bioengineering, Chongqing University of
Technology, Chongqing 400054, China)

ABSTRACT Objective: To discuss the inhibitory effect of diosmetin (DIO) on the ferroptosis induced by
the glutathione peroxidase (GSH-Px) inhibitor (1S, 3R) -RSL.3 (RSL3) in spermatocytes GC-2 of the
mice, and to clarify the mechanism. Methods: The GC-2 cells were divided into control group, RSL3
group, RSL3+40. 8 nmol-L." ' DIO group, RSL344.0 nmol-L. ! DIO group, RSL3420. 0 nmol-L. ! DIO
group, and RSL3+ferroptosis inhibitor Ferrostain-1(Fer-1) group (200 nmol-L ! Fer-1). The cells were
treated with 0, 1, 5, 10, 50, 100, 500, and 1 000 nmol-1.~ ' RSL3 solutions, and 0, 0.5, 0.1, 1.0,
5.0, 10.0, and 50.0 pmol-L ! DIO solutions, respectively. Additionally, the GC-2 cells were divided
into blank group, model group, and treatment group. The GC-2 cells in treatment group were further
divided into 0.8, 4.0, and 20.0 nmol-L ~ ' DIO groups, as well as RSL3+0.8 nmol-L ! DIO group,
RSL3+4.0nmol-L7"' DIO group, and RSL3+20. 0 nmol-L " DIO group. MTT method was used to detect
the survival rates of the GC-2 cells in various groups. The GC-2 cells were treated with 100 nmol-1. !
RSL3 for 0, 6, 12, 24, 36, and 48 h; Western blotting method was used to detect the expression levels of
ferroptosis-related proteins in the GC-2 cells in various groups; kits were used to detect the activities of
superoxide dismutase (SOD), levels of malondialdehyde (MDA ), and ratios of glutathione (GSH) to
glutathione disulfide (GSSG) in the GC-2 cells in various groups; immunofluorescence method was used
to detect the fluorescence intensities of acyl-CoA synthetase long-chain family member 4 (ACSL4)
protein in the GC-2 cells in various groups. Results: The MTT method results showed that compared
with 0 nmol-L. ! RSL3 group, the survival rates of the GC-2 cells in 50, 100, 500, and 1 000 nmol-1. !
RSL.3 groups were significantly decreased (P<<0. 01); compared with 0 pmol-1.~"' DIO group, the survival
rates of the GC-2 cells in 0.5, 1.0, 5.0, 10.0, and 50.0 pmol-L." ' DIO groups were significantly
decreased (P<C0.01), and 100 nmol-L ' RSL3 with DIO concentration<_ 0.1 pmol-L ' were selected
for the subsequent experiments. Compared with blank group, the survival rates of the GC-2 cells in model
group was significantly decreased (P<C0.01) ; compared with model group, the survival rates of the GC-2
cells in RSL.3 + 20.0 nmol-L."" DIO group was significantly increased (P<<0.01). The Western blotting
results showed that compared with O h, the expression level of GPX4 protein in the GC-2 cells was
significantly decreased after treated with RSL3 for 6 h (P<C0.01), and the expression level of HO-1
protein was significantly increased after treated with RSL3 for 12 h (P<C0.05) ; after treated with RSL3 for
12 h, the expression levels of GPX4 and FTHI1 proteins were significantly decreased (P<Z0.05 or P<C
0.01); after treated with RSL3 for 24 h, the expression levels of GPX4 and HO-1 proteins were
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significantly decreased (P<C0.05 or P<C0.01) ; after treated with RSL3 for 36 and 48 h, the expression
levels of HO-1 protein were significantly decreased (P<C0.01). Therefore, 100 nmol:L ™' RSL3 and for
12 h were selected as the experimental condition for the subsequent experiments. Compared with control
group, the MDA level in the GC-2 cells in RSL3 group was significantly increased (P<C0.01), and the
SOD activity and GSH/GSSG ratio were significantly decreased (P<C0.05). Compared with RS1.3 group,
the SOD activities in the cells in RSL34-0.8 nmol+L ™" DIO group, RSL3+4.0 nmol:L.~" DIO group,
RSL3+20.0 nmol- L
P<C0.01). The MDA levels in the cells in RSL.34-20.0 nmol+ L' DIO group and RSL3+ Fer-1 group
were significantly decreased (P<C0.05 or P<<0.01), and the GSH/GSSG ratio in the cells in RSL3+
4.0 nmol-L™" DIO group, RSL3420.0 nmol-L~' DIO group, and RSL3-+Fer-1 group were

significantly increased (P<C0.05 or P<C0.01). The immunofluorescence observation results showed that

' DIO group, and RSL3+Fer-1 group were significantly increased (P<<0. 05 or

compared with control group, the fluorescence intensity of ACSL4 protein in the GC-2 cells in RSL3 group
was significantly increased; compared with RS1.3 group, the fluorescence intensities of ACSL4 protein in
the cells in RSL3+0. 8 nmol-1." ! DIO group, RSL3-+4.0 nmol-L." " DIO group, RSL3420.0 nmol-L "
DIO group, and RSL3-+Fer-1 group were significantly decreased. The Western blotting results showed
that compared with control group, the expression level of HO-1 protein in the cells in RSL3 group was
increased (P<<0.05),
(P<C0.05 or P<C0.01) ; compared with RSL.3 group, the expression levels of HO-1 protein in the cells in
RSL3+0.8 nmol-L~" DIO group, RSL3+4.0 nmol-L ! DIO group, RSL3+20.0 nmol-L~" DIO
group, and RSL3-+Fer-1 group were significantly decreased ( P<C0.05 or P<C0.01), and the expression
levels of GPX4 and FTH1 proteins were significantly increased (P<C0. 05 or P<C0.01).

can alleviate the RSL3-induced ferroptosis in the GC-2 spermatocytes of the mice, and its mechanism may

and the expression levels of GPX4 and FTHI1 proteins were significantly decreased

Conclusion: DIO

be related to the inhibition of HO-1 protein expression and the upregulation of expressions of GPX4 and
FTHI1 proteins.
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A= BERE ) 9 LA R ), RS RN LA RS TR A
MMIAEAS T R AR R EEAER], FEAT

AN AE M EE . PR Bon: R
MR B2 £ L C MRl 3 9 e Bk 8 32 K (transferrin
receptor protein, TFR) 11E 4~ 5 5 L 3 H5F 40 g
IS BEH K (glutathione, GSH) fRifZ=dl . &
FE R AN B Ak, NS BRAE T, & T2
=25z B, JF = AR MEPE A P RV . T RN A
PEA G RE ) B EEAE, Wik, SETERIE T X AR
FE TG VE B 52 Ry Y TR B A . BRAETE — R
TR B T A A0 M N AR R T 2 BOny A0 i AR T T
K ML RINAR 1 (hemeoxygenase-1, HO-1)
MM R RIEZ —, ATLUE IR BT A Ak
BN BORIE T & 2R s BRILZ AL, FekE A
i TFRA A, BRE R HEEE 1 (ferritin heavy
chain 1, FTH1) /8K F 44 (ferritin light chain,

(glutathione peroxidase 4, GPX4) &2l Mt —gE
% K i o ok SR AL W ORI TR Al , AR TR
RAECHAER ™ o e/ R REAR A P, 38 e A k2
Wt B, L A Y k2 S BN i SR A IR 3
P NTTE R SR (R R e R DR
BB TR R MM T TR S B EAE A
Ko B ERE T2 51 RN T A R B i S A
i, SEKTEESRE . B3R AR DNA i
05, MISEmkE A F R . R/ B
B BRAE T B S BEA T A K, (B4 2k —
A HWEFE o BT 3 Z ) B BARSC R AR I BLE .
M- ARZE (diosmetin, DIO) & —Ff K48 & Wil 2 b &
Y, EARF Az, ZAAETHE . .
A FRIONE i 45 2 Ah R b 0 DIO R AT &
PUAAL . DU RN R 1 55 2 Fh AR W) T PR TE AR T RS
PG 05 PR AT 98 E Vo K P W 00 25 5 v
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T B ER Y, (HDIO BB 8 i Y BRAE T
G BT R E A2 B, AR B DIO X
B H OGS E Ak ¥ B (glutathione, peroxidase,
GSH-Px) il (1S, 3R)-RSL3 (RSL3) &
B GC-2 40 M gk e T 0y 5 e, e B HG 9 4 /)N RS B
A0 Mk AL T AR R AU PE T, DU e IRIG T
TR T AL B -

1 #MHERFE

1.1 @ . £&2XANE DR GC-2
W HSEE ATCC I . BRIE T35 5 57 RSL3 Il H
2% [ Selleck A /], DIO W H 22 H Sigma /A ], &
WERE SR [ LIRSS AR YR R AR A E L
£ v W B B VivaCell 2 &), BE mp 5
(methylthiazolyldiphenyl-tetrazolium bromide, MTT)
HER BE T2 4 il 7 Ferrostain-1 (Fer-1) W A I i
MCE 24 &), i 5% GSH. % 1k % & B H ik
(oxidized glutathione, GSSG) . 8 % 1k ¥y B 1k iy
(superoxide dismutase, SOD) {7 & f DAPIIE H
FBRRKAEMEARARAE, BEEE. 10 F-8
B 2 M LW (dimethyl sulfoxide, DMSO)
WAHATAEYTE (L) BRIGARAF, W
MDA) i /Il & 1 H % #
Biosharp A ®], FTHLHU& (Ht%5: A19544) W H
7 Abclonal A #], GPX43iik (5. 381958) Wy
B M #8 ZEN-BIOSCIENCE /A #l , Bk R4 B A 4 %
fiff K 4% % A Bt 4 (acyl-CoA synthetase long-chain
family member 4, ACSL4) Hitfk (#t45:22401-1-AP)
HO-14i& (5. 10701-1-AP) #l B-tubulin $t {&
(5. 00124309) W A 3 [ Proteintech 22 &, 1L
R 1gG RLE 3 e 1gG W [ A6 5 A2 & 45 4=
HARABR A, IFEHARL A =5 H % H
Jackson 22 ®) o £ 1 HL UK AL A [ 2€ E Bio-Rad 2~ H ,
5804 R 3 V% VR 25 .0 ML H 1 [El Eppendorf 23 ] ,
AT600 42 A Wy [ 3% B General Electric 2 &), 3] &
7 6 B33 B A NIS-Elements 306 3 58 £ 0 i 55
Fl H 7k Nikon 22 7], SYNERGY H1 £ 2 B i #7 1%
W H 2 [ BioTek 2 al, CO, ¥ F 45 H 2 H
Thermo Fisher Scientific 2\ &) o

1.2 GC-2f@mm3Esifom GC-2410KM&
10% Ba 4R 178 A0 1% 5 -85 5 Z 1) DMEM 8 3% 3,
T 5% CO,. 37 CHMIHEFRM TSR . B2dHE
LR, FRgifd K 2~3d, diEmaEL480% if, JA
[Tt I AL 30 s, HEATANMLAZARAL B . GC-2 41 L 43

(malondialdehyde,

MXTHRA . RSL34H. RSL3-+0.8nmol-L ' DIO# |
RSL3-+4.0nmol-L ' DIO4H . RSL3+20.0 nmol-L™"
DIO 4 M1 RSL3+Fer-141 (200 nmol-L™"'Fer-1),
1.3 MTT &4 @ R R K B RSL3 4 DIO 4% A 5
GC-2@mRAEFHR WX AEKY GC241H0, U
5X 10" mL "9 4 A 25 B2 H2 R0 T 24 FL AR B 35 SR
AL 500 p. DMEM 4 g 55 2 55, %+ 7 R
AL, EANMI ) o B, AL FRAR R R R 24 h,
3 9R 500 pL &2 0, 1. 5. 10, 50, 100,
500 A1 1 000 nmol-L " RSL3 ¥ ¥ &b H 40 il . 55 HL
GC-240 1, 4% BRI XFEFE, 4352k H 500 pL
Ky KO0, 0.1, 0.5, 1.0, 5.0, 10.0 F
50. 0 pmol-L " DIO %5 W Ab ¥ 20 A, 200 M 15 572 46 4k
Zyige 12h, WU ERALIMAS gL " MTT % i
50 pL, REFRFAGSEGE 4 h, HRW SR IR,
LA 500 pL. DMSO &, i HE THIK LIRS
15 min, & AR T 570 nm #1630 nm ALl
EWEE (A) {H, 3 GC-2 4177 iE %, ik
RSL3#1 DIO feil& /E W L . ARG = (S5
LA —=afLAME) / FBRILAME — = A1
AfH) X100% .

1.4 MTT HAREEGC-2mBAEEE T
AR GC-241 0, %I “1.37 kiR ¥
GC-24iffl 53 A2 A . BRIV MG 24, &= 14
R TR IE W R IR GC2 41, BAIL GC-2
9 B fm A 500 pL ¥k £ i 100 nmol- L' RSL3
WOW, 4 25 o4l GC-2 41 B 4 M 0.8, 4.0 0
20.0 nmol-L ' DIO 41 (435Il in A & ik J&E - 0. 8.
4.0 f1 20.0 nmol-L ' DIO & # ) M RSL3 +
0.8nmol-LL 'DIOZ . RSL3+4.0nmol-L 'DIO %
Al RSL3420.0 nmol-L " DIO #H (4> 5% fm A
100 nmol-L ' RSL3 W AL B2 0.8, 4.0 }
20. 0 nmol-L ' DIO ¥ ). 4k2ediss 12h5, RSl
AS5gL '"MTT#HWS0pL, LM H4h)G, %M
“1.37 thrdE, R GC-2 4 AT A

1.5 Western blotting 3 #& @ RSL3 4 A R R & 18
BEAEGC2mb T4 THEEGREKRE W
XPECA A GC-2 40 L, LA 4X10°mL " Y 40 Jifg %5
M T LA MmE AR, B MA 2 mL
DMEM 4 i 35 F5 B, Hiffh b, BO s A
100 nmol-L ' RSL3 W 7+ AL 4 0. 6. 12,
24, 36 F148 h, T (1Y W2 £k 22 P (phosphate
buffered saline, PBS) ¥k 1¥K, Z41f i 24 7 40 fd
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RPCREAIFMEE A AR, 100 T 10 min fH 5
HAEYE, EAEMSRKBIK% 2= PVDFERE, T
5% BUARWIK AT 1 he 3 BIMAFTHL (1:1000) .
GPX4 (1:1000), HO-1 (1:2000) #1B-tubulin
Pk (1:40000), FiRBEHF2hali4 CHHE IR .
Ml —$i, TBSTHWPER 3K, &K 10 min, —
PUEWEBEE 1 h, TBSTHWPER 3K, K 10 min,
T PVDF BE 13 ik 24 & 6w, 76 88 I AR A 5
W%, VA B-tubulin A N2, R Image J #1453
MraE A4 KB, TR EMERREKTE. BHW
HEARKKF=HMWEA KW KEME/ NSEHK
K BEH

1.6 #EF &% MK EGC-2% 8P SOD & M fo
MDA KF & GSH/GSSG ¥eAh B K GC-2
AR, DL 4AXT10° mL "% 40 B % B 4 R T 6 L 40
RFMoh, BLINA 2 mL DMEM 40 i85 55 56, 40
Mo R P SR R . IR “1.27 R dl sk 2,
Foe AR & Ud B IS R AR, KU A 4 GC-2 41 ik
SOD i ¥ 1 MDA 7K J GSH/GSSG HAH .

1.7 %E %R EMEZMEGC-2mM P ACSL4
EOEEBE HBOSHAKGC-241M, Ll2X
10° mL ™" (14 40 A 285 J3E 422 1 390 56 I AUTE J 1 6 L 40
MOREFRA R, RiFRad . M “1.27 oyl g
2y, WeERiFRIE, PBSZEWIRVEE 1. MA 1mL
4% Z R B AL E 2 W, BE 30 min J5 %5 T
H, PBSZE PR VRS 3k, B R B 1 Mol & T 2
iR b, B g X, PBS 2% Mol R Uk
1%, %5 min. 0.5% Triton X-100 & 10 min
Jo, PBSZEMIKVER 3K, B3 ming Yk
P 37 “CEF 1 h, ACSL4A—#¢ (1:100) JiFhn
Jefa X8, 4°CWEFE R Fi—dt, PBSZ Bk
W3W, B S5 ming WEHTE P (1: 10 000)
WmER X, WEPEREE 1h; W 4,
PBS 2 h i ¥E ¥ 3K, K 5 min, #EOG; DAPI
W (1:1000) WMmMERGXE, SHFF
10 min; W 95 Wi, PBS 2% s vk % 3k, H W
5min, W, WOLLRERMBERER R, MWHE
CG-24 s ACSLAE 2GR . LALL A9 AR
FKACSLAEHRIBEO, 650, ACSL4
FEHRIBMWR; 56T, ACSLAE ALK
HEF

1.8 %t %4 # K H Graphpad Prism 8.0 4t if
AFIEAT SR 22 00T o & LU0 I AE 6 R, 4 i

SOD i . MDA /Kl GSH/GSSG HH K %k 4
A R IBACF A ES MM, Mlats$E
N, ZHMBEAREICBCR TR ER I 200, A
[F] R A 240 50 WG 1L 58k A LSD-c K 5 o L P<<0. 05
hESRBGIFEE L

2 & R

2.1 RFAXERSL3ADIO AE GC-2 A&
% 5 O0nmol-L ' RSL34 %, 50, 100, 500 Fl
1 000 nmol- L "RSL3 41 GC-2 40 il 77 7% 2 45 B &k [
fit (P<<0.01). 50 pmol-L ' DIO# H#, 0.5,
1.0, 5.0, 10.0 A1 50.0 pmol-L 'DIO 4 GC-2 4
JLAF 15 R B B AR (P<<0.01) . Jo 22 5L ik
#£ 100 nmol- L' RSL3/EH] GC-2 4t , DIO £ 1]
WeE<<0.1umol- L', WFEKIM2,

R1 FREERSLIEAG&H GC-24IAF1E X
Tab. 1 Survival rates of GC-2 cells in various groups after
treated with different concentrations of RSL3

(n=3,2%s,7/%)

Group Survival rate

Concentration of RSL3 (nmol-L™")

0 100.0045.12
1 96.00£2.65
5 97.28+£4.64
10 91.09£1.32
50 73.54+7.51
100 59.61+0.35
500 15.214+0.61°
1000 13.66+0.07"

"P<C0.01 vs 0 nmol-L ™' RSL3 group.

#2 AFWEDIOEM)EEAGC-2 4 EFHER
Tab. 2 Survival rates of GC-2 cells in various groups after
treated with different concentrations of DIO
(n=13,2%s, /%)

Group Survival rate

Concentration of DOI (pmol-L ")
0 100.00£1.97
0.1 94.70£3.96
0.5 85.57+0.55
1.0 84.30+1.47
5.0 76.50+2.30
10.0 64.41+8.46"
50.0 18.74+0.22°

"P<<0.01 vs 0 pmol- L' DOI group.
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2.2 RAGC2mpfER HouPdri, B
2 GC-2 4 Jd A7 1% W 0 FEAIL (P<<0.01), HAEIA
ZH H &y, RSL3+20.0 nmol-L'DIO 20 40 il 77 1% %
W kR (P<<0.01). W33,

£3 KBAEGC2HMAEEER

Tab.3 Survival rates of GC-2 cells in various groups

(n=3,xEs, /%)

Group Survival rate
Blank 100.00+4.47
Model 67.94+0.38"
0.8 nmol-L~' DIO 99.4142.65
4.0 nmol-L ™' DIO 95.46+0.74
20.0 nmol-L™" DIO 95.25+0.87
RSL3+0.8 nmol-L~"' DIO 70.81+0.74
RSL3+4.0 nmol-L~"' DIO 71.33+2.32
RSL3+20.0 nmol-L™"' DIO 76.964-5.13°

"P<<0.01 ws blank group;” P<<0.01 vs model group.

2.3 RSL3¥%ARR K FEEGC-24 M6+ 45t =4
(FBREKFE HO0h#H, RSL3IME 6 hitt
GC-2 41 g v GPX4 K B K B FEML (P<
0.01), RSL3/EH 12 hivf GC-2 4 g th HO-1 & 14
FkKFEW B IR (P<<0.05), GPX4FfIFTHI1 %
M 3 Ik K 4 B B R AIR (P<<0. 05 8¢ P<<0.01) ,
RSL3{EH 24 h i} GC-2 40 i vh GPX4 Fi HO-1 &
FaE K B MK (P<0.05 85 P<0.01),
RSL3VEH] 36 F148 hitf GC-2 4 g th HO-1 %5 1 % 35
K ¥ B RE AR (P<<0.01). ¥ 100 nmol-L "
RSL3/ER GC-2 41 g 12 h A # # GC-2 41l g 4% 5t
TR S G 45 1 . DI T SR 4

2.4 %41 GC-2% 8 SOD i& M 4= MDA K F &
GSH/GSSG AL  SX}HR4IHbd, RSL34 GC-24f
fe s MDA K81 8 F+ 3 (P<<0.01), SOD i 4 1
GSH/GSSG i ¥ B & F 8 (P<<0.05) . 5
RSL3 41 [ %, RSL3 + 0.8nmol:L ' DIO 4.
RSL3 + 4.0 nmol+ L' DIO 4. RSL3 +
20.0 nmol-L ' DIO 44 #1 RSL3+Fer-1 4 GC-2 4 il
o SOD i M ¥ 8] & 7k m (P<<0.05 8¢ P<<0.01),
RSL3+20.0 nmol-L ' DIO 21 #1 RSL3+Fer-1 41
GC-2 4 i MDA K2 SRR (P<<0. 058% P<<
0.01), RSL3+4.0 nmol-L ' DIO 41 . RSL3+
20. 0 nmol-L " DIO 40 #1 RSL3+Fer-1 4] GC-2 4il Jiil
' GSH/GSSG W AE ¥ W] & F+ & (P<<0. 05 5k P<<

1 2 3 4 5 6 Mr

FTHI ——— — — . 22 000

GPXE — 22 000

HO-1 | —— " — o — 32000

B-tuDULID e s — ——— 00 000

Lane 1: O h group; Lane 2: 6 h group; Lane 3: 12 h group;
Lane 4: 24 h group; Lane 5: 36 h group; Lane 6: 48 h group.
Bl 1 Western blotting ¥ & RSL3 4E Fi A [F 5t 6] )5
GC-241jfg*H FTH1.GPX4 A HO-1%E A F X K E
Fig. 1 Electrophoregram of expressions of FTHI,
GPX4, and HO-1 proteins in GC-2 cells after treated
with RSL3 for different time detected by Western
blotting method

#4 RSL3{EAARNEJE GC-2 41 i FTHI,GPX4
HO-17& HRIEKF

Tab. 4 Expression levels of FTH1, GPX4, and HO-1
proteins in GC-2 cells after treated with RSL3 for different

time (n=3, x+s)

Group FTHI1 GPX4 HO-1

Time after treated with RSL3
0h 1.0040.00 1.0040.00 1.00£0.00
6h 0.84+0.12 0.63+0.16" 1.0940.06
12h 0.7240.01" 0.68+0.05" 1.234+0.03"
24h 0.84+0.15 0.65+0.117 0.564+0.32"
36h 0.784+0.02 0.83+0.05 0.474+0.18"
48 h 0.85+0.11 1.104+0.03 0.424+0.23"

'P<<0.05, "P<<0.01 vs 0 h group.

0.01), W5,
2.5 BMAGC2mMBPACSLAZ G R XLBE 5
X PR ZH A, RSL34H GC-2 4 g ACSL4 & H
DOt R B U] R . 5 RSL3 4, RSL3+
0.8 nmol-L.”" DIO 4. RSL3 + 4.0 nmol-L"
DIO #41 . RSL3+20.0 nmol-L ' DIO 41 #1 RSL3+
Fer-12H GC-2 411 it b ACSL4 %K 141 5¢ 56 3 JiF 15 B i
W . WL 2,
2.6 BHMGC2WmBYTHRATHEZTORALKTE
5% R4 e, RSL3 41 GC-2 41 i v HO-1 &
MR BKFHETE (P<<0.05), GPX4 M FTHI
HEHRBAF I B (P<<0.058 P<<0.01).
5 RSL3 4 L # , RSL3+0.8 nmol-L ' DIO 4 .
RSL3-+4.0nmol-L 'DIO#H . RSL3+420.0nmol-L '
DIO 41 fl RSL3+Fer-1 41 GC-2 4il jfd th HO-1 2 [
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Tab.5 Activities of SOD, levels of MDA, and ratios of GSH/GSSG in GC-2 cells in various groups (n=3, x=5)

Group SOD [2,/(U- mg™")] MDA[m,,/(mol+ g=")] Ratio of GSH/GSSG
Control 355.69424.05 1.0040.00 1.0040.00
RSL3 269.64439.82" 1.8540.35" 0.36£0.04"
RSL3+0.8 nmol-L™! DIO 373.40+28.41° 1.4240.48 0.79+0.31
RSL3+4.0 nmol-L~" DIO 402.08+39.524% 1.2640.22 0.9640.18"
RSL3+20.0 nmol-L~" DIO 425.60425.37° 1.084+0.21° 1.204-0.23%
RSL3+Fer-1 377.03+22.71% 1.0440.20°4 1.2840.32°4

'P<C0.05, "P<C0.01 vs control group; “P<C0.05, ““P<C0.01 vs RSL3 group.

DAPI ACSL4 Merge Partical enlargement

Control
100 pm 100 pm 10 pm
100 pm 100 pm 10 um
100 pm 100 pm 10 pm

RSL3

100 um

RSL3+0.8 nmol-L™' DIO

100 pm

RSL3+4.0 nmol-L™~' DIO

100 um 100 pm 100 pm 10 um

L =
RSL3+Fer-1
100 pm 100 pm 100 pm 10 pm

B2 4EibtElEgH GC-241F ACSLATE A3 LIRE

Fig. 2 Fluorescence intensities of ACSL4 protein in GC-2 cells in various groups observed by immunofluorescence

RSL3+20.0 nmol-L~ ' DIO

)
S
[E
B

method
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Ik K ¥ B R AL (P<<0.05 5t P<<0.01),
GPX4 Al FTH1 & A £ A /K SE WM 8 75 (P<
0.058; P<<0.01)., WL 3FZ%6,

1 2 3 4 5 6 Mr

FTHL e oo o . o 22 000
GPX4 | — 22 000
HO-1 ———— 32 000

B-TUDULIN — ——— —— 5 000

Lane 1: Control group; Lane 2: RSL3 group; Lane 3:
RSL3 + 0.8 nmol:L.™" DIO group; Lane 4: RSL3 +
4.0 nmol*L.™" DIO group; Lane 5: RSL3+20.0 nmol-L.~" DIO
group; Lane 6: RSL3+Fer-1 group.

Bl 3 Western blotting 4 Wl 45 41 GC-2 41 i # £k 5t
THXEARBBIKE

Fig. 3 Electrophoregram of expressions of ferroptosis-
related proteins in GC-2 cells in various groups detected

by Western blotting method
3 i
BHEATESME P KA BRI,
7% R s BOKE R R BRI D, R R
W BT BB AR T O A rh & A AR
. MG Fe' 5 %RE AL I, @
if TERIZE MG, #00 J5 51 B i 22 40 J S5z i A
FRUESh, Z2RNECE THREDR D, @R
FoE i F LA Fe” IEAFAE, BT Fe AR
8 A SO I PRk A 2 S A R H
B&, AT S A0 RS R B v ) 22 O A AR D TR S
N, AR REAR B4 (reactive oxygen species,
ROS), T840 & &% " whoe " R B
RSL3 g % B 40 ) GPX4 1% 540 e & 4= B 3E 1.
ABFFELE R R . RSL3ALHE 12 h B 8k FE T-AH R

HFTHL A GPX4HEARBHE TIH, HO-1HE £
ik BE, FWIRSL3ALH 12 hJ2 GC-2 4 i gk 1=
BRI ST B Bl 45 F . 242 RSL3ALH T GC-2 41 g v
MDA /K8 & F+ 7, SOD i 7 il GSH/GSSG [t
BB B FEAL, HO-1 & A &KX KW 85,
GPX4 F1 FTHI1 % 1 35 /K F 0 &2 % % H ACSL4
EHDOER G, 8 GC-2 40 i #k 48 T 4 A
MERL T, RSL3EFRY GC-241 i & AL T
BRAE T2 5 A B BR T AR A DG A — Fl
RN FE T 20, H 32 A AR AR AE R B ROS
B . GSH A Bk . o & 165~ % MDA HE BRI
Fe' KT . GPXAMER GSH-Px Kbt , B
g 0 4 Bl oA AR Ak e B, OB R T AL AR iR R
G EE, {5 ROS ZREL >, DT 0 i 40 i 2k
FET-H & A . GSH J& GSH-Px 3 B g 5t i 48 1k
Yy T M N T, GSH I 2>, GSH-Px i 1 F%
fiX, AMubiid A bRe ST BEAL, A5t AL HERR
e Ja 4N & A BT . HO-1 & i Hmox1 3 [H
o B 1 L R N T, BB A I £ 3R 1 A f L,
e —E Ak . Wk AN IH AT F 45— R B Ak
ORI = . R M R EEI TR, W
I HO-1 5 8RR 25 T AH 56 0 HO-1 76 41 2145
i o RAE . SR SR AL I I SR R S s T R
IR, TR D AL ER R B, R HE R0 R RN e
iz ", R, HO-1 07 5t al £ iF 4k 0 i A7 A
FIH, 8 S 5 8008 1 R R o 32 E Ak R
WG E Y R Y R ARG T HO-1
R B M ROS K- FH & 0F i kst T, &
W HO-1/ENBRIET- MR Z —, TEgSET- Ak
PEOCHEAE L o AEWIIR N IR OC R BR 45 & 76 21 36
Ho ke 74, Aot TRER T, 8
AL AT S JowE MG R G fE 8k, X
T4 R RS SR R A0 e s R AR B B G E

#6 FHGC-24iEERIET-HRE AR RKFE

Tab.6 Expression levels of ferroptosis-related proteins in GC-2 cells in various groups (n=3,x£5)
Group FTH1 GPX4 HO-1
Control 1.0040.00 1.0040.00 1.0040.00
RSL3 0.5420.05" 0.7440.05" 1.384:0.16
RSL340.8 nmol-L~' DIO 1.06+0.18" 0.93+0.01" 1.05+0.03"
RSL344.0 nmol-L.~! DIO 1.2140.34%° 0.98+0.06" 1.0040.09"
RSL.3420.0 nmol-L. ="' DIO 1.12-40.20°4 0.93%+0.01% 0.9540.214%
RSL34+Fer-1 1.1040.12" 0.95+0.06" 0.8340.16""

"P<0.05, "'P<C0.01 s control group; “P<C0.05, ““P<0.01 vs RSL3 group.
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