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PTENE ZHIF|GCLMEIL{EH ST

MATE XEE XFHET
(o B2 S M 25 50T, b st B 22 5 B2, 4382 2, b5 100003)

TE AT R AR Pren 4k 5L T F 6948 A AL A2 69 L4, 1% A Pren kB B K /s R,
JE s PRETF 4 tm R, (Pten™) 5 st B8 2F A A 4m 6L (Pten™) ) R ) iR JE 694k 361 %5 5 %) (Erastin) 4L 32|
R AE Erastin4k 32 #9 ] B - A dw AL BAGH] . 4k LT %) F) . IRIBME B T304 7). BT 8 F A=
B A7 H ), B CCK-83k 4 4m IR 74 4% 7 5 PI &40 4w i 50 = 0L 5 A A X 4m L) & KA )
4m O g i B KT 2048 4l B S R RS T X ) AR ) B I AR K T B R SR EP ST A
PTEN. P-AKT*”. AKT#GCLMZ% & & & K-F; RT-qPCR#& M Gelm mRNA & A 7K-F; Erastinkt 2
GCLMAU&LL 5 xF B 28, ] CCK-8ik MM 4n i dg st /). KWt R E 7, HxFRRLAARLL, Plen’ %m
o3t Erastiné? @ % 143 3% (P<0.05); Erastinif 49 Pten™" 48 I, 761 7] VA 30 BAL ] Aok 78T 47 41
)5 REEHORRME R TIHIR . AT IR R B S F] 12 44 (P<0.05); Erastint 25, 53t
B8 40 A8 VX Pten™ 40 it B8 T 12 AL K (4K 70 T A0 M 35 47 ) A% (P<0.05), X 2k 25 R & 9 PTEN#:
K AL AT AT AR L TR BBV . EALE L RAVE I, 53t BB LLAR b Pren™ 4m it - BEH IR K T
# % (P<0.05), GCLM#) mRNAF= & @ 7K-FF+ & (P<0.05); Pten” #nfie ¥ &K GCLM A3 An 2w i 2
Erastin#) 40 H(P<0.05). % LA, PTENAE 4518 id 47 6] GCLM A& X k4R & e A A5 R i Bk
TSR LT R .

F*#87  PTEN; GCLM; ZAE12; At H ik

PTEN Promotes Ferroptosis by Inhibiting GCLM Expression

SHANG Kezhuo, WU Yuting, LIU Fangming*
(Department of Physiology, Institute of Basic Medical Sciences CAMS, School of Basic Medicine PUMC, Beijing 100005, China)

Abstract To investigate the role of tumor suppressor Pten in ferroptosis and the mechanism, the Pten-
deleted mouse embryonic fibroblasts (Pten”’” MEFs) and its wild-type (Pten") ones were treated with ferroptosis-
inducing agent (Erastin), with or without ROS scavenging agent, ferroptosis inhibitor, necroptosis inhibitor, caspase
inhibitor and autophagy inhibitor. Quantification of cell viability was measured by CCK-8 assay. The levels of lipid
hydroperoxide and PI staining analysis were measured by flow cytometry. The level of glutathione was detected
by Glutathione Assay Kit. PTEN, P-AKT*”, AKT and GCLM protein expression levels were detected by Western

~~ MEFs and control group were

blot. Gelm mRNA expression was measured by RT-qPCR. Ge/m-knockdown Pten
treated with Erastin, and then the quantification of cell viability was measured by CCK-8 assay. The results showed
that compared with the control group, Pten”’~ MEFs were more resistant to Erastin (P<0.05). Erastin-induced Pten*
cell death was reversed by ROS scavenging agent and ferroptosis inhbitor, but not by necroptosis inhibitor, caspase

inhibitor and autophagy inhibitor (P<0.05). In addition, lipid ROS level, the marker of ferroptosis, was decreased in
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Pten” cells. These data indicated that Pren-deficiency attenuated the sensitivity of cells to Erastin. Mechanistically,

the glutathione levels were increased in Pten™ cells (P<0.05). mRNA and protein levels of Gclm, which played

critical roles in glutathione production, were increased in Pten”~ MEFs. Knocking down GCLM in Pten”’~ MEFs

increased the lipid hydroperoxide levels and sensitivity to Erastin-induced ferroptosis (£<0.05). Collectively, PTEN

promotes ferroptosis by downregulating GCLM-mediated lipid hydroperoxide scavenge.

Keywords

T TR I AN 5K 7 25 (1 [F] YR ¥ (phosphatase and ten-
sin homolog, PTEN) & i & WL 2 K 2 —, #F50
N GILESBAT PH FH IO 11 g R o R 20 8 WL 42 31| L Dy e
k. PTENEMH Z B W 2ad 18, AFs4ERr LR 40
HIRSE M, 4HRIAENG TR SETEAIACURTY, HoK
PR T I AR T B R 2 S BURE 2 B AE, AR
Tt

BRAET R IR R I — Mg L 4H RSB T, 1E
AU AE Tk B H 38 A KB IR AR R B 4
B g ot i A A ) B AR o i R g IR AR A
Y W S | 3L 3 2 Ep S GiBUR 7R BV K =0
N AR DR B R I ER o R ) A A A A
i st S AL ¥ (phospholipid hydroperoxides, PLOOH);
i 12 ) 2 38 3 i i 48088 (lipoxygenase, LOX) 4
it 2 25 PASOE AL IE JE i (cytochrome p450 oxidore-
ductase, POR) EL#% S0 020 [ 5 1) 195 /I 4= i PLOOH..
PLOOHZ% 255 40 il A 1) B HH 28 Ak A= 5 =X B
FEAEE 22 ¥ PLOOH, 3 £ S50 i JIE 1) A i A 240 i
FEToP FR AR SR, BRAE T 5V 2 5 (an i
JM, PR RGURPL B FRE D, E T
R ALV 550 4 g A PR A DA % o

{RERBE T R A ) BAR 4y Bl L K e 3 ik
REE) 7RI A e S oS (Tl EP R VT2 3 Y IR ]
Frit— PR E . R PTENSEILT- 56 RELYFRE
NJEEIE S BRI PR AT B . AW FE R R
PTENZEZRFE T A5 v )4 F R L 72 1) 23 T L
IR TT S T ) SR

1 #REFIEE

1.1 #

11,1 #mfg%  PTENSRI/NEBRIAG BRET 440 R
(Pten™") 5 Joxt R B A R A0 L 2R (Pren™'*) & th A5 5236
RIS,

1.1.2 %334 PR-cre LH/NRIGWEZEAY
BHE A Pren /N iR H a5 AR AE YR AT,

PTEN; GCLM,; ferroptosis; glutathione

Y528 SPRER A, BhW SEEG 5 « Bl s S 56 30 4 3
255 R A4S BRELR (H #tm 5 . ACUC-
A02-2014-003).

113 E&2XA  JBEAM. RFILEMDMEM
R: 77340 H Hyclone /A ] ; siRNA-NCHTsiRNA-Gelm
I H Sigma-Aldrich’A ] ; Vinculinfl GCLM$L A
H Abclonal A 7@ ; B-actinfi /&) H Santa Cruz/A ] ;
PTEN. p-AKT*7HI AKTHi/&H [ Cell Signaling
Technology /2 &) ; ft Al R 1126 6 —$T)l H LI-COR
] CCK-8iA A& H AL &) B AR 2R A
#] ; Lipofectamine™ RNA iMax, JIg )i % L% (lipid
ROS) A&l 7] &% B Invitrogen/a &) 5 £ [ B 471 1
7 R0 R2% I T 0 1) 711 8 H Roche A &) 5 T it &R IE.AX
V% [L-buthionine (S,R)-sulfoximine, BSO|A H i
W AR AR BR A 7] 5 HUAEAR N- G -L- 2t 2
PR (N-acetyl-L-cysteine, NAC). IRFENMETHE T #1571
(necrostatin-1, Nec-1). caspaseflliffil| 7] (Z-VAD-FMK)
1 W FH1 751 (3-methyladenine, 3MA) H Selleck 2y
H] ; BRIET- #0157 (Ferrostatin-1, Fer-1)I4 H Sigma/Zy
7] ; TrizolikifJ¥ H Life Technologies/A ] ; P14
A RS &I B E ARG R AF
96 E EPCRIAG G Habm A\l ; 4240 2 e H
JiK (glutathione, GSH)K M7 &0 H 5 ) 5 2 A 17
ARARAFA

1.2 5%

1.2.1 CPTACH#IEFE 454 ] cBioPortal ¥ uf
(http://www.cbioportal.org) 73 #t A 5 - 241 g g8 A1~
P R SR R RIS

122 @maidfA4sd 4R T DMEME: 37
B (B 10%IMI5 1 1% 5 R B R 00, HFRHLE
T37 °C. 5% CO 5 FRF TR MR 4% Je iR
ANE], 53 BRI ZH (siRNA-NC). siRNA-Gelm-1
YH A1 siRNA-Gelm-24H , # Y& N 5 pg, % # Lipo-
fectamine™ RNA iMax#% 4L 15t I B 3E4T, 4051 F-#5 Gx
48 hJE SR -
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1.2.3  CCK-84#7 ta fiti& /) V20 B Fh T 96 9L
IR, BEALEERN 4 0001 4HM, FRAH B SN E AL, FF4m i
T B B R LN 25 P b B, — e B [B) S, AN CCK-8,
3 hJE R % FLAE4S0 nmyE K ROE BE(D)E, LA
254 1) DIEREIE, ] GraphPad Prism 843 AT V-4 41 it
VAR

124 @it EgEfeEedt T 1240, £
YU MG EE S5 , N Erastin(2 umol/L)uk [F A& FR ) DMSO
AbEE, 10 hEHALYSCEEAI M T 1.5 mL EPE A, I
PBSi# ¥k, 4 °C. 1 000 xg, #5005 min, W E _Fi,
BN 100 pLjit 22 i 5% €0 22 PR 10 pL AL,
PINE (propidium iodide, PT)EE 40 ffl, =ik B LI &
15~20 min, i#1F Coymn N4 A FL3EE, HFlowJok
AT HOHE 73 b, PISSC0BH 4 A FE 4R

125 ZBARRBIEORLAPEEE  AH
Ab TR PRI, 0N Er 3 BV W 1) R R, PR
H A, SDS-PAGERIR , ¥ B ANEf [, AR R — Pt
(1:1 000%FF) 4 °Ci &, INTBSIE ¥E =i, 55— K
FHR. 4T (1:10 000F4 %8 ), Z=iRIFE 2 h, TBSIEE =
i, 7F Odyssey CLX X0 4T AN g R i vb B3
HIRE BN -

12,6 AXmISAMAE LT AKF FIEAPBS,
HBSS, HPBSIHE 4N, MMTHBSSAIEREr (HLl1:1 000)
WG IR E 30 min, WOEBRER, PBSTHBE4H M ik
BT EER 1.5 mL EPEH, 4 °C. 1 000 xg&
05 min, %[ B3, 200 uL PBSE &, #%, iHidC6
T AR FITCZ G, FH FlowJo# 4147 %1
P

127 0f0sPEHEAR(GSHY M I R340 27
S 25 e H R (GSHRT A &, e gn Mo fh T
6FLAR Y, A7 4 B A T Wi £ B B 41 a2 < 10°4, PBSTE
Ve DS, RS B3f . 200 pL g Fiie 12
U B 2 A, R A4 L. 4 °CL 10 000 xgi
010 mine B BRI ATER B PTE R ASIE R 1 1R A )
WliE. 4 °Cy 10 000 xgE5 0210 min, B FiFH T4
PR PN 5 o 2 R ) 6 15 B ) % GSHAR T b, 7E
96FLAR H I N GSHARE it FIFE i, DA R %25 TAE W,
30 min & M 5 WG BE (Daso) (B, F11H GSHAR #E & iR
JREAARR, Daso NNARFRIVEARIE M 2 o ARHE B ofE
LR TSR S GSHIK S

1.2.8 RT-qPCRA M Gelm mRNA#) &L Trizolif
HUERNA, #5050 & % % 5 HeDNA. %A 7 &

HEATPCR, LAB-actinhINZ, 2225 E Gelm AR %)
RiLE. Gem5FHaTR: E#E51 )7 515'-AGG
AGC TTC GGG ACT GTA TCC-3', FiE5|¥F415'-
GGG ACA TGG TGC ATT CCA AAA-3',
1.3 ZiZE9H

{i Fl Graphpad Prism 84t i1 4K 4, 45 W DL £+
BT 22 (Xts) 8 71, 9 2L 18] 25080 LU 65 SR P ST RE AR ey
5, 2 4H (P 2HIA) L ISR FH B0 R 35 T 22 40 A, BAP<0.05
KR HEREEES.

2 HFHR
2.1 PTENERKPEKAAEITErastin A HU
Western blot4h 3 .7, 5 Pten™ i fud tb, Pten™
Yl R PTENZRIE L, p-AK TS PRIEAKCF I+ = (K
1A). 32 N RBATRIFH X 40 i AT J5 2R 5208, 4R
PTENSEIET-Z IR R B IR N0, 0.5 1,
2. 5. 10 pmol/LIJERFET 17 557 Erastin b 3/ FRE
B AT YN 2 (MEFs), 12 hJi FH CCK-832: 46 21
W77, SXHIRAAAH B, Pren” 4RSS Erastinis 5 140
JOZE T U 955 (P<0.05) (I 1B) . 2 pumol/L Erastin
AL FE Pten™ F Pten” 403 12 h)5 , 3@id B 45 Wl 8240
MRS KIN, Pren™ SR 9545, AN B 4% 5851
HRIEAS, EEVRAEEE IR AL, T Pren 4 EE A TG Y
B (E1C). [FIRF, 2 umol/L ErastinAb P Pren™ Hil
Pten” 41 10 hj5 , PIYL R 4N AET, 4550 BoR
Pten™ i A B B ANMOFE T, T Pren " 40 A K AR
W WA A6 T (E1D).
2.2 R THNGIF BB HL Erastin5 | R2 AU ZHARZE T
N T 36 UFErastinids 5 AU 4H AL T 2 5 BT,
AT 1#E Erastin(2 pmol/L)Ab 3 (1) [ I in AN Bk ZE T 40 1
FFer-1(10 pmol/L). $HTAAFINAC(1 mmol/L). %k
PEVE T30 1) 71 Nec-1(2 pg/mL) ¥ T 49141 771 Z-VAD-
FMK(10 pg/mL)F1 H B0 73MA(S mmol/L), 12 hfg
M BB WSS, RILA B PLAMFINACH
BRAE T30 77 Fer- 1R85 % Pren' 4 ffd H Erastin 7| 2 1)
S A 1, AR X 40 B B8 T 0 i R 35 A e 1
(E12A).  [FIBF CCK-8EAT M A M T 71, IR A i
TEFAINACHI L FE T H0 i 7 Fer-1 6 33 4% Pren 41 i v
Erastin5| 2 [ 40 JL 5E T (P<0.05), 171 H2 At 78 2 11 40 it
FET AN 7RI AN 8 5 Al 54 (E2B). ax s g FLR I
Erastinis S 41 AE T2 B0 T, PTENGR K Be 45 2k
FETIRAE
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1.5 (| Pten
Pten™  Pten™ 3 Pren’
*
%
2 *
i}
>
<05
2
AKT —— | —
VINCULIN g sy 0
0 0.5 1 2 5 10
Erastin /pmol-L!
©) (D)
10h Pten*” Pten™-
12h 600J PerCP-H subset 600 PerCP-H subsct
3.07% 2.73%
—_
=400 400
= =3
3 8
O
Con 2001 200
Con
SR o o]
A N/‘ 0° 10 104 10° 10° 10? 10* 10°
! FL3-H :: PerCP-H FL3-H :: PerCP-H
A - A = N >0 PerCP-H subset 250 PerCh-H Z“?;S/L
| S HiosiEd . a0 39.40%| >°%3 :
Erastin 5 | S TA /5y Erastin 200
- g [aay AR ( -
A S @ pmol) & E1s50
aUneral [ s ae A pmol/L) § 51504
(2 pmol/L) e 1. 2° B xg.;@\ 'i’ 20 S 100
ToR30 G, 8 \
"_,.,’u,ar' ‘»ﬁ;‘\!;‘&ﬁ& 10 504
“&"#‘f&é" 0] 04
0° 10? 10* 10° 10° 10% 10 10°

FL3-H :: PerCP-H FL3-H :: PerCP-H

A: I 2R 5 RS I Pren' Ml Pten~ MEFsTHPTEN. p-AKT*HAKTZ % /K F; B: CCK-832%: 44 M| ErastinXif Pten'” Fl Pten™ MEFs4H 3% /7 1)

FoM; C: 5 A3 BE W 2 Erastin ) 41 BB A S 52, D: PIYY

et R AR AL T, *P<0.05, 5 Pren”* MEFZHAH L .

A: Western blot was used to analyze PTEN, p-AKT*” and AKT expression levels in Pten"" and Pten”~ MEFs; B: cell viability was investigated in

Pten"
etry. *P<0.05 compared with Pten'”" MEFs group.

“and Pten”” MEFs treated with Erastin; C: effect of Erastin on cell morphology; D: gating strategies for PI staining analysis through flow cytom-

Bl PTENGRKFMEIRAAEXT Erastin B SUR M
Fig.1 PTEN-deficiency decreased the sensitivity of cells to Erastin

2.3 PTEN#RZ&[&{KErastin5| 2 #YBE Bt & 1449
;% El
Jig i A ) BRUEBRIE TR AR R, N T
— W FUPTENGR KA BR AL T (1 JR [, AT A
M5 Pten™ 21l F1 Pten™ 40 o v Jli Jit i S8 AL ) 7K
it 24 R 25 S B3P 7R, Pren FlPren™ 41 i v
A& I8 S A ALK B B % 5 2 pmol/L Eras-
tinkb 312 h)i5, Pren” 4l I T %Ak (lipid hydro-
peroxide, lipid ROS)7K - B AL T Pren™ 41 L (KI3A
HE3B). GSHE I 7L 5 20 240 1 Hh 1 32 251 AL,
A2 D IR A P 4(glutathione peroxidase 4,
GPXA)IN & 1LY GPX4RE B MR /N o T ik E LD

AL i Jo i S A, 0 T o i S A K ST, AT 4
IR FE T KA. 55 B A I Pren 2 g AN Pten™ 41|
M GSHIKF-, 25 3 2. 7R Pren™ 40 il i GSH/K - B {2
i1 Pten” A1 (K13C)(P<0.05).
2.4 PTEN#JHIGCLMAYFRIA

GCLMAI GCLC %t (1) 45 2 R —F- It 2 B i %
il T DA 23 22 R R bR 20 R % A6 O GSHL, JE i i
GSH& AN BRIET . B JofE CPTACKE & 73
HT PTENS GCLMFR A AH M, 78 5T BE4H i Js Fi
T E NI PTEN 5 GCLM#E ik & i 5% (K 4A
I 4B). 1 KIATTH RT-qPCR 5 iEAG M Pren™
AN Pten™ 40 il v Gelm mRNAFR &K, H
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(A)

Con Erastin Erastin+Fer-1

®)

1.57

ErastintNAC  ErastintNec-1 ErastintZ-VAD-FMK Erastint3MA

1.0

Relation viability

4
W
1

0

Erastin (2 umol/L) — +

Fer-1 (10 umol/L) — —

NAC (1 yumol/L) — —

Nec-1 (2 pg/mL) — —
Z-VAD-FMK (10 pg/mL) — —

3MA (5 mmol/L) —
A: Erastintk & A [F] 21 J 58 140 1) 550 %) Pren™ 21 f % 25 B 52 10 B:
#P<0.05, 5 ErastinkbBLf¥) Pren™ I i AH L .

12h

T

+ + + +
+ —_ —_— —
J— + J— —
—_— — + —_—

- — +

CCK-8 o Il ErastinIfk & A~ [7] 24 M0 5E T 410 11 551 % Pren™ 240 0 14 58 1) 52 01

A: effects of Erastin combing with different cell death inhibitors on morphology of Pten"" cells; B: CCK-8 detection of the effects of Erastin combing
with different cell death inhibitors on the proliferation of Pten'" cells; “P<0.05 compared with Pren”" cells treated with Erastin group.

E2 $KIETHIHIFRE%EE Erastin5 | 2 A ZHARZE T

Fig.2 Eastin-induced cell death could be reversed by ferroptosis inhibitors

Western blot /7 L6l Pten™ 41l il A1 Pten™ 2] fi 7
GCLME HRIEKY-, 4R EIR, 5 Pren # i AH
b, Pten 40l Gelm mRNAFI & H /K FH & I
T+ (P<0.05) (K 4CHIE 4D), 4 PTENSH 2K /)N i
F B N RS P GCLMZR A R IA /K F 8 B F
(P<0.05)(Kl4E).
2.5 E{K GCLMIZ3E Prenth ok 4AREI%T Erastin i
fE Pten™ 4l i i #5 ¢ sSiRNA-NC. siRNA-
Gelm-11siRNA-Gelm-2. Western blot /5 v 45 Ml i
{RH 40 Pten ™ -si-Gelm-1. Pten”-si-Gelm-25 %
HRZH 41 L Pren”-NCH GCLMZE [ RIATE L, 45 1 i
N, KA ANHE Pten-si-Gelm-1. Pten-si-Gelm-2
H GCLM i [ 1k 7K 1 B ARG T+ 3 A1 T HEE 26 4 it

Pten”-NC(IE 5A), 1t #H siRNA R SR 845 v] UL
TIa4:5 .

12 pumol/LA110 pmol/L Erastinib# Pren”-NC.
Pten™-si-Gelm- 1411 Pten™-si-Gelm-2 40 i, 5%} & 20
YN Pren” -NCHH LY, MURZA40 I Pren " -si-Gelm- 171
Pten-si-Gelm-2%} Erastin 85U M4 55 | 7F Erastin
WY 2 pmol/LIN 22 53 S W] i (P<0.05)(&I5B). i
YU A I Erastin(2 pmol/L)ALHE 12 hfi5 , Pen™ -
NC. Pten™"-si-Gelm-1F1Pten-si-Gelm-24H i 7 fig i ik
AR, AR, RUKA A Pten™-si-Gelm-1
Al Pten ™ -si-Gelm-2H i J5 i S8 A6 07K~ 1 il iy 156
FEZH 40 (P<0.05) (K 5C). GCLMAMH ) T il & B
TEHRAE % (BSO), AI ik 2 FEAIC4H i N GSHAKF. H
2 pumol/L ErastinZb#E Pren 2 Ja (1] [FI A AN 50 pmol/L
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A oy B)
Pten™ Pten~ bh
s 8 i+
FITC-A subsct FITC-A subset ° Bl Pien
3001 0.380%| 07 0.079% 5 . B Pren”
6 -
——— 400 — a
= 2 a00] =
Con & 200 §3oo T 4
© ©200] E
100 Z 4 *
100 g2
Q
= __
[ e i et T 0 LA e 0
100 100 10° 10° 10° 100 10 10°
FITC-A FITC-A Erastin /2 pmol-L™' — - +
© 401 GSH
=
Td *
30 FITC-A subset| 4004 FITC-A subset oy —_
] 4.460% = 3071
34.900° o =
=}
60 3004 A g J—
= - = 204
Erastin £ El g
2 40 - 3200 =
@] @] =
(2 pmol/L) £ 10
20 1004 8
=]
3
07 : 01 0
100 100 10 10° 10° 100 10° " ,
FITC-A FITC-A Pten Pten”

A, B: WA 5 M1 Erastinib 31 )5 Pren™ Fl Pten” MEFsH [l i ik 444k (lipid ROS)ZK-F¥; C: Pten™ FilPten”” MEFsH [JGSH/KF; *P<0.05, 5

Pten'”" MEFsZAHLL o
A,B: flow cytometric analysis of Lipid ROS levels in treated Pten
Pten'” and Pten”” MEFs; *P<0.05 compared with Pten*”" MEFs group.

++

/-

and Pten” MEFs with Erastin; C: bar graph showing intracellular GSH levels in

E3 PTENGRKSH AR FUT E7KFERER
Fig.3 PTEN-deficiency decreased lipid ROS level

BSO, 12 h/g % FH CCK-8iE K4 ffuiE /7, 45 5 &
7~ BSORE 5 2 3% 98 Pren™ 41 0 % Erastin (1) 55U
(P<0.05)(K5D).

3 g

PTENZ Nk v f i AR SAZ 1) b 98 0 il
BN Z —, PTENGRR RAE 2 S EUMIE KA LR
i SR 2N R IR J LA RPTEN B REFI1E
FAA3 20 A 56 328, (H AR R IGI7 R0 2590 A6 75 T
g A RBIR. RN FLPTENTE ik K A K
J& H B F B 4y LA, 6h SR LV AR IR T 65
FORHEEL,

BRAET I — PP BRI G BT AR R
P27 P4 M SE T2 NP, BB TS I GG AT 5
QAR R ASACEIE T A BER, 2R 2 Ry
THLEI R, KRBT 20 )L (1) GSHAE AL
W JFRAAS T ATAOC, Wbt 2R /4 IR J 7] % 48 A
RGP GPX4RFTU. NRF2RIp53 i 1 &,
(2) YA TTHISE, WIATGS-ATGAT-NCOA4Ek H
W EREEEM, BRI EEA I RE ),

(3) BESRANARSACU AR ST, Lno- Btk 781 2 W = iy
(glucose-6-phosphate dehydrogenease, G6PD)!'. K %
A Wt 4l AF5 3B 4(acyl-CoA synthetase long-chain
family member 4, ACSL4)!" VR IfiL O A% i 19t 2 4% 7%
fiff (recombinant lysophosphatidylcholine acyltransfer-
ase 3, LPCAT3)!'45 . HARBICTAEA KA T
BRI T, E R 5 2 A BRGNP A %
BRIE T WA VF 22 DL N SRABAT VR, fie <
AR PO AN SR P U7, E S S A e A L
S, BRAE T REA iR 4 a5 U, IF BRSBTS
FBOE A B T & RO AEVR YT, T G A 7T 5 BEL IR 20
HMEEHRTTE,

PTENAE N fi i A8 5 A% 1 TP 98 4100 ol ik R 22
—, BAMITEY, PIBK-AKT-mTORC115 5 8 %
0 R 232 Vi ek b i T 9 R T e AR A R
[ -1(sterol regulatory element binding protein-1,
SREBP- 1)/ 3 1 Jig 7 A= B A Jee: 240 Jfd 68 4% IR BT Bk
FET-PI, jAh, ZHANGEE PR HL(E ) bt 2 iR s
mTORCI1, F#84) it Rag-mTORC1-4EBP15 5§
FHEE GPX4FE A A L. HPTENTEZSL T /2
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Endometrial Carcinoma); C,D: expression of Gelm mRNA and protein in Pren” and Pten” MEFs detected by fluorescence quantitative PCR and West-

ern blot; E: expression of PTEN and GCLM protein in PTEN-deficient mouse endometrial cancer tissue detected by Western blot; *P<0.05 compared

with Pten” MEFs group.

El4 PTEN#IHIGCLMZRIE
Fig.4 PTEN inhibited GCLM expression
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A: Western blot was used to analyze GCLM expression levels in GCLM-deficient Pten” cells and control cells; B: CCK-8 assay was used to detect the
inhibitory rate of si-Gclm- Pten” and control cells treated with different concentrations of Erastin; C: flow cytometric analysis of Lipid ROS level in
treated siGelm- Pten” and control cells with Erastin; D: CCK-8 detection of the effects of Erastin and BSO on the proliferation of Pten cells; *P<0.05

compared with siNC- Pten” cells group; “P<0.05 compared with Pten” cells treated with Erastin group.
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Fig.5 Knocking down GCLM enhanced the sensitivity of Pten™ cells to Erastin
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