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GPX4 RiZBHKIE TS5 F5 NIEEZEIT A

(BREapEpRa—&, T ZFE  050000)

(BE] HIY RIS E M RS Sk 4(glutathione peroxidase 4, GPX4) RILEFHILT-S 5175 N IR
(endometrial carcinoma, EC)MEMEFTHINLEH . ik BEIERE iET%Améﬁﬁr(quantltatlve polymerase chain
reaction, PCR). & [ 137 A4 % 41 4k (immunohistochemistry, THC) i€ EC 21417 GPX4 Ak, Hi5F KLE
i, éﬁy shNC 40 (n = 6) FlshGPX4 4 (n = 6), Transwell , o[ I E AR 4 AIFSE GPX4 % EC 4 i3
BE . I Qﬂﬂﬁﬁfﬂtéﬁﬁ5 W, KINAEIE PN Fe? . i6:% (reactive oxygen Species, ROS)FIPA ¥ (malondialdehyde,
MDA)7J(1|Z o JC Gy 546 I 2 7 44 5 B 37 (mitochondrial membrane Potential, MMP), GPX4 [y 14 128550 2546 I fitg 7%
£, ELISA /Mwﬂllﬂalﬁdﬂ{t% 4 — FILT-J5 T (4-Hydroxynonenal, 4-HNE) & 18, & H EV AN A0 T 5 b 2R
B SEAHEE A & BB 55 55 L 4(acyl—coa synthetase long chain family member 4, ACSL4) FIVE R 2R F 5T 1L
51 11(solute Carrier family 7 member 11, SLC7A11) M35 ; & ARER EC SR AE MR AR, >l shNC #H(n =6)
H1 shGPX4 H(n=6), Wi RMHERAT, Ei, Fe? Al MDA KFEM GPX4 MUEIERANMZCE . 858  GPX4
1E EC HA A & bR 23k [EC ZH4 GPX4 mRNA: (118.1+6.92) vs 5% (62.72+5.20), t=15.68, P<0.001,
Cohen's d=8.62]; 5 shNC ZH#HLL, shGPX4 Z41 KLE 4358 (PRfE4L: 0.37 £0.05 vs 0.89 £0.07, t=14.94, P<
0.001), THefiE Sy WERRAT, TR T [(61.64+7.03)% vs (12.60 £2.48)%, 1=16.12, P<0.001)], LA
Fe*. JIEBT ROS. MDA. 4-HNE /K1, GSH M GPX4 G HERAK, MMP B3R, ACSL4 ik Bl SLC7A11
T ( P<0.001); ﬁﬁsﬂﬁﬂ‘ﬂ#ﬂ shGPX4 R RN [(0.36 £ 0.07) vs (0.87 £0.12) em®, t=9.07, P<0.001], &
BN, MRSk A B ) MDA K TPFE( P<0.001), 8518 #F3EEY GPX4 UIBRAEA SUFET- & 4,
AL T Wﬁ%éﬂiﬂ@ﬂ@iﬁﬁwﬁz\z
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Study on the Mechanism by Which GPX4 Expression Promotes
Ferroptosis and Participates in Malignant Behavior of
Endometrial Carcinoma

DONG Xiaoxia, CHEN Shuxian
(Department of Gynecology 1, Shijiazhuang Maternal and Child Health Hospital
Shijiazhuang Hebei 050000, China)

[ Abstract ] Objective  To investigate the mechanism by which Glutathione Peroxidase 4 ( GPX4)
expression promotes ferroptosis and participates in the malignant behavior of Endometrial Carcinoma ( EC) .
Methods The expression of GPX4 in EC tissues was determined by quantitative real-time PCR (qPCR), Western
blot, and immunohistochemistry (IHC) . KLE cells were cultured and divided into an shNC group (n = 6) and an
shGPX4 group (n = 6). The effects of GPX4 on EC cell proliferation, migration, and apoptosis were investigated
using Transwell assay, colony formation assay, and flow cytometry. Intracellular Fe**, reactive oxygen species

(ROS), and malondialdehyde ( MDA) levels were detected. Mitochondrial membrane potential ( MMP) was
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measured by JC-1 staining. GPX4 enzyme activity was assessed with a commercial kit. The content of lipid peroxide
4-hydroxynonenal (4-HNE) was determined by ELISA; and the expression of key ferroptosis—related proteins,
Acyl-CoA Synthetase Long Chain Family Member 4 (ACSL4) and Solute Carrier Family 7 Member 11 (SLC7A11),
was analyzed by Western blot. An EC xenograft tumor model in nude mice was established and divided into an shNC
group (7 = 6) and an shGPX4 group (n = 6). The in vivo effect of GPX4 knockdown was evaluated by measuring
tumor volume, weight, and levels of Fe?* and MDA. Results
lines (GPX4 mRNA in EC tissues: 118.1 = 6.92 vs. 62.72 + 5.20 in adjacent normal tissues, t=15.68, P<0.001,
Cohen's d=8.62) .Compared with the shNC group, the shGPX4 group showed significantly decreased KLE cell
proliferation (colony number: 0.37 £ 0.05 vs. 0.89 £ 0.07, t=14.94, P < 0.001) and migration capacity, along
with an increased apoptosis rate (61.64 +7.03% vs. 12.60 +2.48%, t=16.12, P < 0.001). Additionally, in the
shGPX4 group, intracellular levels of Fe?*, lipid ROS, MDA, and 4-HNE were increased; GSH level and GPX4
enzyme activity were decreased; MMP was impaired; and the expression of ACSL4 was up-regulated while that of
SLC7A11 was down-regulated (all P < 0.001).In the nude mouse model, the shGPX4 group showed significantly
reduced tumor volume (0.36 +0.07 vs. 0.87 +0.12 cm?®, t=9.07, P < 0.001) and weight, along with increased
iron content and MDA levels in tumor tissues (both P < 0.001). Conclusion The study demonstrates that GPX4

GPX4 was highly expressed in EC tissues and cell

silencing can significantly induce ferroptosis, thereby reducing the proliferation and invasion of endometrial cancer

cells.

[ Key words] GPX4; Ferroptosis; Endometrial cancer; Vicious behavior

T& N 9% (endometrial carcinoma, EC) 13
BH WHDEVEME 2 —, B E LoV g R A AR
i, BT RS Ak 2 B F AR Y AR
i BAH L E BRI DT AL AT Y 2020 4E42BR
SRR AR BCRT RO . 1 IR B N K L
(4 PEJREAE , 2020 £EAT 417000 41 35 % 9 161 0
97000 FIFET: !, K ZHUE & AT LS B 249012 W
JFEA REFMTUED, SR, 4 HATRT I RIE
JYE POk L, (HII | R SR IR S Y Y
EC Z RSO RR N R, I H R EME R
U 15 N IR R A AN R AR RS
B, VI EIRR EC AR LT FA 20036
SPHLRL, DIBGE EC BEMTUS .

BRIET e — Mot R R P R4 AE 1B =K
RO T ARG R R, IR S BCA IR
Bt ALY ROS 3G’ BRIET- 1) EZEHLHIE,
TE Mgk s me A B A ME TR, HEAR AR
JE 3R 1 AN AR AR 1D 1R 7 2B IR BTt | Ak, 1T
gfEsET:, MHh, EARG: B K (gu-
tathione, GSH) 143 it H ik id S AL Wy il 4 (gluta-—
thione peroxidase 4, GPX4) i Tk AL, GPX4
J& T AW H B AL K, R A R
fRE . APl A A SRR B A AL = AR
I GPX FG AR AP 4l i b 32 Ak 00 7o ARG
KU GPX4 Bos HHTHIRIENR Bud AL 20 I fe
X AL 5 HMURR ) S B R T 4 RN S ] S5 A A DG
— e R W], GPX4 TE MR A 2 b i 3R Ak P

VR TIER AL, WS AN R
B A MR . FOIR IR A S Y AT, GPX4
A B — P SE R . (0 GPX4 Xt EC 1YW 7E BUE
RELA K GPX4 5 EC Z [A] KI5 A T 7E Ll i R
WARIE . I, AHF5E EZX GPX4 Rk g vk
FET-Z 51 B NIRRT 0 B BL R EA T IS

1 #REFE

L1 I&RIRA

g 2023 4F 1 H & 2024 4F 3 HfEARFFA
SR 6 X EC M5 48U AT O 2 SER)
A 5% v (quantitative polymerase chain reaction,
qPCR) . o % 4 2414k 2% ( immunohistochemistry,
THC) A H Ll . AR 20 R E AW R B e
P2 514 (2022-5017), BT A TE TR UIBR
R C 282 B A W =45
1.2 IHC &ty

FREMAERAEA ST, IFELL 4 pum (IR RE D)L
YR, B R 5 GPX4 HifK(Proteintech, H1[E)—
EIFE ., GPX4 HiMkAfE 4°C T LA 1 1 3000 i it
Wo 2K, FQOY) R 5 P T e R
R 30 min, JEH DAB EIRMES. &5, TR
AKX AL AT IZ G o ] Motic 5485 (Motic,
D X R AT AT THC e o0 i
PP 44 RF R T R84 A T 1) 2t <7 WL € 5 AR 4R e £ 5
J (staining intensity, SI) FIH8E KW 41 HE (posi-
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tively reacting, PR) [H 43 LA T IPAL 1O, ST F43
MOF] 3. 0=Johem; 1=5@; 2=
Qefr; 3 =5, PRIFAPN T3] 4: 1=0~25%;
2=26% ~50%; 3=51%~75%; 4="175% ~ 100%,
F PR AN ST AR LA B AL B IAFE I3 8 ~
12 338 SCH SRR, 0~7 40 OB IRERA
1.3 ZHAEESR HERSE

AT ENBYEAMM R KLE | Ishikawa, RL9S5-2.
HECIA }2 HECIB, LR N AR5 A I E R 4
M (endometrial epithelial cells, EECs)TEAMNTEA 10%
Ji 4 113 (Gibeo, &) 1% Hi/E R (5 % R
HEFE K )(Boster, H[E ) DMEM-F12 5¢ 415 573
(HyClone, E) AR, K 100 pg/mlg
JI A A IAITE 37°C N AE 5% CO, H5 384 MR <
SEK . B GPX4—shRNA I shNC F 1895 2
AR F GenePharma( W [E ), %YL )5 48 h,
ffi | qPCR A1 WB Kl GPX4-shRNA 45500 .
IR R T 14 d (2 pg/mL) J5IRS5 4% GPX4-
shRNA IIFEEANME . 7024 shNC 4L AT shGPX4 2 .
1.4 gPCR

A RNAiso i{5fl] (Takara, Japan) WCHRIEEE 2
JHL, R T R Y BT B E AT RNA 4B, il
FH % 54850 & (Vazyme,  China) A RNA H3R75
c¢DNA. UL ¢cDNA M#Etk, {41 SYBR Green Fast
qPCR Mix (Abclonal, China) #1752} E & PCR.
K] 2 280 BB RNA SESR ARS8 1k, L

HmEE 3-BEMR A5 (GAPDH) NS, HMY
FIMFHNIILE 1,
*1 51957
Tab.1 Primer sequence

BEDH FIF5 (58— 3")
GPX4 F: GAGGCAAGACCGAAGAGAAACTAC

R: CCGAACTGGTTACACGGGAA
GAPDH F: GAGTCAACGGATTTGGTCGT

R: GACAAGCTTCCCGTTCTCAG

L5 FEREE

A 6 20 2ol BE 240 0 e T PBS BE TR 29K,
&4 PMSF By RIPA 22 sl AE UK 122457 1 he
VeI 85 0 T BCA 28 11 Kk
TR . FET L3R (sodium lauryl sulfate,
SDS) -5 N M Tt iz € e b om 48 6 3k 30 pg HEH
FRHEAT MUK Oy B, IR R R B B i — 3 £ 4 (poly—
vinylidene, PVDF) i I, #EZEIRTEH 5% B4
WFE 1 h IFUEA, RS 1 BifE 4°C Tt
AIEE S AR I A P A I 1 —H0 0T

EERTME 60 min, X5 F 1G9 fb 2% & 6

(enhanced chemiluminescence, ECL)3fi3k o

1.6 BT
i FH 8 wm FLAE Y Transwell FE %= WEAL T,

7L = H A 100 pL I 4088, 5 KLE

(LOx1074L), FHEE&ATIHER(FBS &k

20% WG FEEL ). TE 37°C TFE 24 h )5, K4l

i 4% 2B HEERF & 30 min, FF7EER T 0.1%

SO MY A 10 ming H PBS WERSE,

CX23 BAR OG22 0 e (CBAR B, HAR)TE

100 x FHCRAR 38R X 38 1 5 ) A M kA 73145

1.7 ZHREEENEMRAEA (flow cytometry,
FCM) 4> #h
i BT B A 1 P TR D TR, R A

FREIFLAR P (AL 300 SRR IF3553% 14 do Ke4m

fi A 2 mL BB [E 52 30 min, o FH 45 58 1A R YL

ML) 30 mine {HiH Annexin V=-FITC 4RI T

RN S PG A g T, A A o = A AR

ID7000 SE3& 40 3 A4, 15 FlowJo X # 4 it

1750 ¥r -

1.8 f5/RiE M & (reactive oxygen species, ROS)
M7E . Fe? #17A —f# (malondialdehyde assay,
MDA) ZE
WL, JE L. fil# DCFH-DA(Beyotime,

China) 7E 37°C T WAL EE4A MY 20 min. WEH ), W

AR A0 M TRV B I B SR A P R 2 Ik RS,

P AT PBS ", I i i A i AR 43 A DA

40N ROS (7K.

i BCA & A5 & (Biosharp, China)
o0 A48 3 R B B B, 0 ) R
X7 & (NJJCBIO, China) A1 MDA # i3 7] &
(Beyotime, China) flii] Fe? 1 MDA 7K,

1.9 % #I 4k f& B i ( mitochondrial membrane
potential, MMP) &J3E4&

i 2 2R A B 67 I 5 3K 7R & ( Beyotime,
China) Wl & MMP. JC-1 FL{R (&%) v] LL7E &
AV m ERAR I R (L2 ), e
LRARPANEETENL A Um LRI TP IE BRI
i LR 2O B AEE (Olympus,  H Z) kil 2%
1.10 #ZHA8 A & Bt H Bk (glutathione, GSH) 7k

gl

AN, FFY PBS YR 2 e, &R
GSH #:37) &1 (Beyotime,  H[E ) 156 1 4561 £ 41 iy
51K AR SRA G NMEIES, 37C
WL E 30 min, [ HEEARIXAE 412 nm P AL
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T2 WG A . AR b v Bl £ 3 B 40 L Iy GSH
S,
1.11 GPX4 BgigE &

B3, R GPX4 g YRR L7 &
(Abcam, & [E ) K I i 06 1 o 4% BEGSR) & I R
B SIS S AN HK(GSH) . i A S R
MAKZRIES, 37°CHEE 15 min J5, MA@
1R N, 7E 405 nm AR WO EE AR L
1.12 RN 4 - EETHE(4-HNE) S =2

(ELISA %)

W AEPRZH A b5 75 s, 250 (10000 r/min,
4°C, 10 min) ZFRUITE. KA A 4-HNE ELISA i
F £ (R&D Systems, FE[E), & RUtI 456 5
5%1 4-HNE Fr PR s, A —di)s
FEY B, 1E 450 nm JKACTEROERE, MR
Frifeth 2631 4-HNE & &

1.13 B RMBER R

MEPE BALB/c—nu 8BRS : 4 ~5 DA
[E Charles River, -1 3% 15 bRt i) TCHR R AR 3R 53
g E Y, K NRBENL S AP . fF KLE &%
£ 100 pL LI 7 DMEM 1, & 7 5 280/ Uk £
. 25 dJ5, /NEAERREE T JE1 7T BERLAL, FF
ES MY ER . KEMTERE . AR =(K
FE x TEEE) 20 K IhIE AT o L M AE A e b
THLURBR= M o RO R AL B sh )
P 5 25 S E R 7 8 (5] 2023-S2783 5)
AT
1.14 Fit=ZEHHh

K H SPSS21.0 e it #4713, 150wk
DIE SRR, ITERDIYME b2 (x£s)
T, XTTECOSHEEA, (B (kg ; WALt
B IS By 2255 0 R ST AR A ¢ K56,
B Mann-Whitney U K355 ; 220 HERCR H
[K % J5 2% 73 H7 (One—way ANOVA), 41 [a] £ & 4%
H Tukey HSD HIGK K (7 25%) 8iDunnett's T3 ¥
¥ (FEARFF), RIELH IR E, P
5 Cohen's d fH(d=0.8 RN, 0.5<d<0.8 N
AR ); 24 R M2 (EH(q2=0.14 AR
BN, 0.06< m2<0.14 Jrh &R ), PR 25 71
SRR E . P<0.05 N ERBAF G HE L,

2 # R
2.1 GPX4 # EC AR B FRE

5% 7R qPCR FIEE FH B 4081 EC iR 2148
i GPX4mRNA (62.72 + 5.20) 125 (1 (14 32 15 K F 5

TIE# TN EGPX4mRNA (118.1 + 6.92) FIE [,
B Xt 1(5)=15.68, P<0.001, Cohen's d=8.62, R
GPX4 Yo 5 B RN BHP g 20 i 1) B 43 L X GPX4
TR TSy . EC 4T GPX4 RKiEM
HC PR 3w FAEm e H s, 2R EA
it L (P<0.05), WE 1A ~ 1D,
22 GPX4EFENBR LEAMEARFERE

B R R HRIE

W N JEAR B N R R 40 B (endometrial
epithelial cells, EEC)F1JLF EC 40l R (1) GPX4
mRNA FlfE H K, 458 878 GPX4 7E EC 4f
AP ERE, AMFRERE T KLE R itE—2
ot ., 53R &M 5 shNC 4 L4, GPX4 7£ KLE
4 b ) 3R IR A2 B B E AP, shRNA(shGPX4-2)
KRS TR, HTassn, 2540
At #E X (P<0.05), WK 2, £2,
2.3 GPX4 3t EC {Hpatg AN TR A2

VKL S 45 R R, 5 shNC A 1L,
shGPX4 4 KLE 4il ffd & 1l 1) v B 40 . 2 0 /b (P <
0.05). Transwell SCHa R, GPX4 {5, ZFid
JL 0 A0 M 8K S RRAIR (P < 0.05), BbAh,
Al AR I AN PR T, & BE shGPX4 41 A% 4
HEJA TR A4 T shNC 41 B & TR (P < 0.05). UL
K3, %3,
24 GPX4 BRiFES EC A% IET

Rt — L ERGE GPX4 w0 i i AR A i A
RS SEHACToME, K T 2RI T R fiF
Febr. 5 shNC A, shGPX4 40 KLE 40 g
Fe 7K F-. H§5 ROS & MDA /K4 i 25 (P<
0.05), JC-1 Jem b L B, shGPX4 44 JC-
1 B (R0 ) Fu il B 35 38, $ 7R 2 4 i
B FIE(P<0.05), WK 4. 4,
2.5 GPX4 B{E¥t EC AR RiT | R LT

TXEEAMNZMN

5 shNC 4HAH1, shGPX4 4 GSH /K it &
WA . WIS PE T I, 4-HNE 358098 (P < 0.05).
BPEDE N R shGPX4 2H 4-HNE FHYE(S S 1G5
A B B8 shGPX4 40 ACSL4 £ X THE .
SLCTA11 R (P<0.05), WE 5, 5.
2.6 GPX4 B{RiZsadk Mk T-iE

AL T EC SRS AE IR, 5 shNC
HAEE, shGPX4 L H0H] T Mg (A FUA i s o o,
g 2 A 45 5 R shGPX4 41 GPX4 R F:E L
/AL, 5 shNC ZHAHIL, shGPX4 24k & & i
FEHEMA MDA KB ETHE, ZREASIF
BEX(P<0.05). WKl 6, 6,
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35 *

>
w

GPX4 22 kDa

GPX4/GAPDH

GAPDH 36 kDa

1 GPX4 7 EC HAPFRIE(X+s, n=6)
Fig. 1 GPX4 is highly expressed in EC tissues (X+5, n=6)
A: EHEERN GPX4 HHIKL; B: GPX4 EHRBERLR; C: CPX4 M RPEEALULILEIE J1(x200); D: GPX4
RikwEGEHT; P<0.05,

B 4
N ]
& \a <b
& ORI
TS & S .
[a]
[=™
GPx4 ).-“ 2kDa g
<
<
[=™
&)
GAPDIH h.-- - 56k

22 kDa

—
(=}
1

36 kDa

=3
W
1

GPX4/GAPDH

0- shNC shG1 shG2

shNC shG1 shG2

El2 GPX4EZEFTENELEAMEARTFENEEABMAEPHRIE(XLs, n=6)
Fig. 2 Expression of GPX4 in endometrial epithelial cells and different endometrial cancer cell lines (X+ s, n=6)
A: BB ACSL4 FIKFISLCTALL ik B: ACSLA & RAE HE R C: SLCTAIL Fik; D: & BT
GPX4 FEHMZEIL; E: qPCR KM GPX4 ik, *P<0.05,
3 it ZIIRFR R, N THIABRIET-HIA R X L5
J7 VT 245 IR B9 — R AT IR IR T Ok B Bk
EC B FIET - ZEAER M, BREA ST e — AR s AL i it T, i)
XA E R BEC BRARORI Y 7k, BORE BBJE M GPX4 JRIFIKShRg . Ak, BRIEToRT LIE
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®2 GPX4EFENE ERMEMEAREFE N EEMRE
RHPIRIE(X+s)
Tab.2 Expression of GPX4 in endometrial epithelial cells

and different endometrial cancer cell lines (X =+ s)

Lol GPX4 mRNA
EECs 1.09 +0.07
Ishikawa 5.05+0.59"
RL95-2 6.54+0.61"
HECIA 6.98 +1.32"
HECIB 7.59 +1.32°
KLE 8.41+1.34"
F 32.72
P <0.001"
ik 0.84

Z U L5, One-way ANOVA, 5156 Tukey HSD, "P <
0.05,

shNC shGPX4 -

shNC

10° Q1 Q
5] 27 573
1 J

Q3
: X ; 462
) ey T ey
1 2 3 C] 5 L]
12 10 10 10 10 10
Annexin-V

I 4L R Fe? JKSF-FIR GSH K- DA K — & 5]
AL R BOR PR, BRIE T R AE T N R P
Z R SEHEVAT, BRIET RS R AT S EC 45T
- ARBFSE R B GPX4 IFRIKTE EC P 1.
I GPX4 FKIk AT LABEAR EC 4 M3 56 F1iT#% 1
R, WIMARET R, WAL CPX4 E TR
Fe* | MDA il ROS /K, F#AIK MMP, M1 #47E
BRIET . XEEHFSE R T GPX4 fEN EC IR &
JE T I BR BE T 0 I o5 A S A

TE T8 BRI 5T 40, GPX4 il 1k 7K
-5 bR G T S UIAH OC . 38 2F CRISPR/
Cas9 FE K Z 5 5 R @i {l% GPX4, WFIT WL 75
P s 200 P ) 398 8 A ) 0 35 T I, M L D 45
76 G131, XMW GPX4 X T4 i & W iy 8 45 BoA
FEAEFIR AU T RS T AR R W I 2 Gk
KT, R RHR GPX4 AT g 1 {E ik FE T
A b M A K. B, A — TR,

shGPX4

shGPX4

Q1L
24.7

™y T
2
10' 107 103 1‘34 ms 10
Annexin-V

E 3 GPX4 3} EC 4HRaIE5AFT R A5 0m ( x 400)
Fig.3 Effects of GPX4 on the proliferation and migration of EC cells (x400)
A: SRFOE GRS A I A0 MU 58 ; B:  transwell IEGINE MUTRERE s s C: WA Hrdm e T

* 3 GPX4 3} EC HHRIEEMEBHIHM (X £ s)
Tab.3 Effects of GPX4 on EC cell proliferation and migration (X +s)

i H shNC# (n=6) shGPX44 (n=6) t P df Cohen’s d
T R AR (H1 8 ) 5L 0.89 +0.07 0.37 +0.05 14.94 <0.001" 10 8.21
YA AR A AEXT (778 ) 5L 0.99 +0.07 0.33+0.06 16.72 <0.001" 10 9.24
RT3 (%) 12.60 +2.48 61.64 £7.03 16.12 <0.001" 10 8.91

ThSTAREAR G5, "P < 0.05,
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55, GPX4 RBEABRIC T2 5 75 N BT 0 AL

43

JC-1 aggregates

shNC

20 Hm

shGPX4

20 Hm

JC-1 monomers

Merge

20 Hm

20 Hm

20 Hm

E 4 GPX4 miR#FES EC HMFkIET ( x400)

Fig. 4

GPX4 knockdown induces ferroptosis in EC cells (x400)

JC-1 Y a5 MMP

X 4 GPX4 BEFES EC HANSKIET (X+s)

Tab.4 GPX4 knockdown induces ferroptosis in EC cells (X + 5)
| shNC4 (n=6) shGPX44H (n=6) t P df Cohen’s d
21 PN KT (uMYg) 9.77 + 1.04 17.46 + 1.64 9.68 <0.001" 10 5.34
BJ5t ROS 7K 1.33+0.11 2.04+0.19 8.15 <0.001" 10 451
MDA /K-F-(nmol/mg) 3.33+1.03 8.17+1.17 7.59 <0.001" 10 4.19
TSI REAS G5, "P < 0.05,
A B C
,&7 k\é{% 4
&8
é\ gy 1.5 "
SLC7ALL - P13
| S,
3
ACSL4 9kDa &7
E = Z |
36 kD -
D R
%

B 5 GPX4 mtfExt EC BRERIENXYRKETXBEONHM(i+s, n=6)
Fig. 5 Effects of GPX4 knockdown on lipid peroxides and key ferroptosis proteins in EC Cells (Xt s, n=6)
A: REEDBK ACSL4 FikM SLCTALL #ih; B: ACSL4 BAFAE LR, C: SLCTAI BHAFLERLR; "P<0.05.

WA GPX4 J5 , BRAET-AH S A 40 FTHL A1 FTL
(BRI, X 5 AR AL AN 40 B P9 ik
FUEA S, Mimifik THIET- L, GPX4fE
SRBRBET I B R T T, AR LA 2R A e
(Ve RS 48R T AR & A . RIRTPIE 2%
ffo, B, FERTHIRE PR T, GPX4 i
R 5 M R B RS AR S R A G, R

GPX4 F] G B A 1 51 B VA T 1T A 5 1S A
FELE R K GPX4 [ FRIKTE EC o L, 4l
GPX4 F3K AT LAREAR EC 4H A 38 55 F1 T 7% 1 8%
A TR

W R, GPX4 755 N 6 4 A vh %) 2ok
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# 5 GPX4 iRt EC ARafE R S M RHKIE T XEEBMRMmM(X£s)
Tab.5 Effects of GPX4 knockdown on lipid peroxide and expression of key ferroptosis proteins in EC cells (X =+ s)

S| ShNCZH (n=6) shGPX44 (n=6) t P df Cohen’s d
4PN GSH 7K (nmol/mg prot) 28.64+3.12 12.37£2.05 11.82 <0.001" 10 6.53
GPX4 i 1 (U/mg prot) 15.26 + 1.89 573 +1.08 10.95 <0.001" 10 6.06
4-HNE(ng/mL) 18.25+2.31 56.78 + 4.92 16.03 <0.001" 10 8.86

WS AEAAGER, *P < 0.05,

A
B AR X

B e

shGPX4

GPX4
et fe

HE: (4 R

6 GPX4 BRIBREMKIETIENE
Fig. 6 GPX4 knockdown enhances ferroptosis activity in vivo

A: BALB/c BB SRR AEINRE 5, R 4 DR IE R B SRRESAE IR GPX4 ki s e H U= Ml HE e

( x400),
Fx 6 GPX4 BRIEEFABETEME(TLs)
Tab. 6 GPX4 knockdown enhances ferroptosis activity in vive (X =+ )

I H ShNCZH.(n=6) shGPX44H (n=6) t P dfr Cohen’s d
BiE AR (cm?) 0.87 £0.12 0.36 + 0.07 9.07 <0.001° 10 5.01

M E () 0.73 +0.07 0.32 +0.06 10.53 <0.001" 10 5.81
0 Bk 75 1 (pmol/g prot) 4.02 £0.80 7.89+1.75 4.94 <0.001" 10 2.73
MDA 7KF-(nmol/mg) 23.35+3.71 42.02+5.78 6.67 <0.001" 10 3.68

ST REASAG S, P < 0.05,

iE 1 & RN HUS B AR NS Sl Rt T A IR
GPX4 RE% 52 e 28 L N 2 A A g BT it 4 Ak,
SR 4 P B 5 R 28 RE ), AHRAE T
2 FH T 40 L PN R B ST T R T e AR R
B, UL SR AR AR R Bdr 1 ROS B 2 5|
FNT R T B R T R, BRAETIE N
— MRS A AT O, R IR T SR A TR
HIRLAR , BRBET B AE DA A B Bk B8+ R R
SRR T A AR 45, ORI R A X R
IR R ISR AL T BS LA, N, A E R
T B BURUBE B, T LS I g AN I N Bk AR A
M FERFE T 8190 7E GPX4 IR, &3
HAEI S IO T b HOCHE M 4, F1%F GPX4 1Y
TR0 AT BE R IRYT T N R A T B AR

5T 45 R R GPX4 FUIR4H LN Fe* /KF- . ROS
K. MDA KT . 4N GSH /K i 3 %
ik, CPX4 FiE M TR, MRR B LR S =4
4-HNE &8 WETHS . ACSL4 Fik A SLCTAL1
Fk T, X458 T GPX4 1E EC 4Bk
FET AR T AR OE R o 3B GPX4 38 1 i 4k
FET IR HE T B s R, AU IR YT EC
BT 1]

KRR —ERBRME. &%, HIRRAL
YA 6 Xt EC Jgsr g, PR /N ARHE S
AR BT 5110 R A, ] B B A A
ffr, MELLTE 2 EC BHEBMEN; Hik, &
HNSEEGALE ] KLE —Ff EC 400 R, RAEH A4
i R I EZE R, SIS R AN IR E A Rt — 2
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