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Research progress of SLC7A11 in pancreatic cancer
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Abstract: Pancreatic cancer is an insidious and highly malignant tumor of the digestive system. Although the
current treatment strategies have made great progress, the metastasis, recurrence, and drug resistance of pancreatic
cancer are still the primary reasons for the poor prognosis of patients. Therefore, identifying specific molecular
targets is a key task in the treatment of pancreatic cancer. Solute carrier family 7 member 11 (SLC7A11/xCT) is an
amino acid transporter that promotes the synthesis of glutathione by mediating cystine uptake and protects cells
from oxidative stress. SLC7A11 plays an important role in inhibiting oxidative reactions and maintaining cell
survival under oxidative stress. SLC7A11, recently identified as a potential therapeutic target for pancreatic cancer,
is overexpressed in pancreatic cancer. In addition, it is closely associated with the growth, metastasis, invasion, drug
resistance. This review focuses on the function of SLC7A11 in pancreatic cancer and the latest research progress as
a therapeutic target providing new option for the diagnosis and targeted therapy of pancreatic cancer.
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R R Y R, PR IERE R AR R L
il LA S (0 73 T RE AR B AE R B

TR AR 7 WG 11 (solute carrier family 7
member 11, SLCTA11/xCT) J& ¥ Jii % A 5% % i
Rz —, B T R B AR 25 bR K
(glutathione, GSH) &, PR 40 A b0 52 S8 A0 S
10, CEFIE) A SR AN 4R KRR A SR R 2
MoAF 3G R RBE/ER . AR B, SLCTALl
S5 T EIEAIRILT., WH, B, REBEELE
AR, FRETEEEH. AXRET
SLCTALL fEfEE HIPE R, IFs2ildE 7 HAE R
TR TT TR T AR S AN B

1 SLCTA11EI#EAR

SLC7AI1I B:HRALT 4 SREARKE 2 X 8%
3X 245 b, RIEFREIEE 7T ZWENEE 11 SRR
SLC7A11 F:R b5 ) SLCTALL B 2 12 KB &
F, HAENREEHE, 5 TR R SRR 3
Ji 11 2 (solute carrier family 3 member 2, SLC3A2,
HHR A CDI98 Bk 4F2he) 4t &R / B &H e %18
R (Xc &4 ). SLC3IA2 fENHEEAH, FEA
T4E%F SLCTALL 8 A AR € R IF 1 45 SLCTALL [n)
R )it Xo iz 24000 101 (1) B 0K 2 i Y
BRAR S MBI B Mo BRI\
WG, BOEJERCERERR, HT& AR A
71l GSH. SLCTAL1 X} & FR Al 2 e B A v 5
Sk, EEIRE NG Xo REEEEE, Rl
TR M P GSH (155 52 SR 4R 40 i 1 SR Ao i~ 1l
AU E T (B 1), XA IR A KRR
P Ak, R SLCTALL A 3 i 56 35 40 i N
GSH kA 4 A= K AE S s apE - V. Aot
LR, SLCTALL 7E 2Rkt h it &Ik, 55
PR OF B PR R R R 5 22 AR M IR 2R
KA R DA ™, 2 iR TS (1 5 e b A
TERIIR YT I A

2 SLCTANERERREHXE

2.1 SLCTANR iR AR & 4R RE 1 5E

SLCTAILL £ 27 Ffia i o (1) 25 Fhorr & 30 1
Fik B (BT . B RUAIIRREE . AR
i), I EAE TR K 2 B4t & (940 PANC-1,
BxPC-3. AsPC-1 DL}z MIA PaCa-2 % ) th ik i
(» <0.05), SBEAEREK. BTG %DM
5%, ORI IR IT B R (TR A B O R,

PRAL SLCTALL 7E JiR i g 5 A8 K Je v i A ) B 3
TERIPL) B A EE IR A -

Jee 4T M L & T RSB B I RE F0 5 T 40 R R P A A
£ H NADH:NAD' [ LL@ 7t &, (H 40 i P AL ik
JE g 7, M A 0 G PE 48 (reactive oxygen species,
ROS) 7= 2, {2 Ak 4 o B B0 S8 A S Mo W 98 26 B,
T8 JE B vh s e ik (1) SLCTANT W] 3 ik 45 43 40 it |y
KT GSH K T DR 240 i S 42 186 5 5 B0 804k
IS, T R MR R PR B rp O 3 T B R 1
Zhu %5 WURF TR L, 3K SLCTALL A &5 2 (g
Ji 5t 955 2 il PANC-1 1 BxPC-3 [#] 34 54 ; miR-139-
5p A& B miR-139 Fij 44 7= A ) —Ff o L 28 B (1 B o
miRNA, B R IULE & FiaiE PR RS (a0 e
FUIE . B ), 1365 miR-139-5p 7] i SLC7A11
1k, MM FEAS PI3K/AKT 13 5 5% 5 LU0 g i
T FRI IR B
2.2 SLCTAN SRR E AR IE F L AR st T

FEF M4 ZE T (programmed cell death, PCD)
F2 FH 4 P 45 5 L R T A O 2 TR 7 5 A A8
FETE R, TEZ AN AE YRR KB R RE R R
AR TR REZENEN. &5k, casd
A FL R B PCD # & BURTRNWF 7T, e,
. RPEMER TS T AERET UYL BRI,
PR P AR T, — 5 T AT S BUR PR A 52
P B, AT AR IR R AR s S — 5 T AT B
R A B A B IR R BT T NS R
PALTHTIR, a4 SR T LS, S
50 AR 257 3 I ) 24 P W [ 4E FH SR 2% BP9 4
L, AT 2 B R TR T AR . BRI, IRR AR
S PCD 1143 WL Ay J e T 1A 8 [ Y 7 243 17 3
IBLIE .

WF 7 & B, SLCTALL 75 EE e AL /) LC3 HrBh
SHMONR A, A R RS, 4 P LB
V) IA%E R FEA [ 2 (mammalian target of rapamycin
2, mTORCY) B4k SLCTALL, 4R J5 1248 il & AL 1)
SLCTA1L Gy B R AA B 2eid, MM e
PR AR, X A M B W B R R g U,

BRAET R IR U A S 1 — PP AR AR
P RAE T )T, 2 B Ras TRAL I P 4 i 1) 2k
WA A0 AR AE T [ R . BRAE T T E i AR I B
PR RE R « ANIRIEIR AR 2 8 i 0 40 i 5 i
BH, W Xc His REBBIESFIEE A HSE
RN L Bk T S R R AE T s NI PR IR AR 2
o BT 40 e P PR AL, s e RS e
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fi 4 (glutathione peroxidase 4, GPX4) K v £k 4L
oW, ok 2 SR, BRIET AR N AR
JT T HE . SLCTALL 2 BRAE T 1Y B I 1] K]+,
SLCTATL 1T 1 wT e ik 400 il 2 I 220 8 A 149 18 %
T3 M N B R R K P PR AT GSH A& e,
) 24081 GPX4 1yE M, T 8UR i Ay
HERR, BAFESARAESIT M Rk R
i Tﬂ%ﬂ%f@%m KPFSR (Kras FSEGI2D/+ Tp53R172H/+;
Hﬁuqxﬁ/,Sk%dﬁm,Rma%“””ﬁzb@ﬁx SLC7All
DR g o T A e A5 28 /N B P 2 B0 A A7 SRS i — 1%
(p =0.0295, n=10); K7 KPFSR /) iE A<
RENH], Hod— RN R Mg e 2R . 5ikFE
i, fKWWAmﬂW@M¢ REWIIERR RS RN
b B RN A R A4 A I HLAR AR T A O R ] B
BT L, SLCTAN JE R b vl 75 5 e 4 Al % A
BRIET: ™, GWERRY, MORIEIRF (n pS3 A
BAPI) W8S, T 5L R (0 R AZ (40 Kras) B AR
98 & 1 o %5k (4 OTUBT) ¥ 7] 4 i SLCTA11
ik, MGk B0 T DA g 1 % g B
i, @ ] SLCTATT A R e 4 2R S8 T2,
N Kras RAZRERE G ST HRAE THH AT 6 (&l 1).
2.3 SLCTAIMRHRBRARERERETR

figi iR 545 i (pancreatic ductal adenocarcinoma,
PDAC) 75 i fi 5 5 W.. PDAC 2R 54 L%,
FLIR) R 2 R B AR P s 4 Y A i AH
Kl AT 4E 41 Y (cancer associated fibroblasts, CAFs)

BB

Erastin

Xe R4 I— ff:mnz;rz

SRR, 3 B EE R AR S 1) T AT 4R 4 U 5 1 A
1 K& 1) CAFs 3= 3 58 1 i 40 f i 12 22 5 F2 e
771, SR 12 2B s s UM o BY. BRI R R,
SLC7A11 7£ PDAC [1] Jii H = K ik, /& PDAC &1k
A AE AR BT TS [ 3. PDAC SRR 1) CAFs
FEAR A SLCTALL 58 BBt Z B U GSH & i, 48
T 7E s B e 2 B R B SLCTATL X g 1 4= K 8
som, AT N B E 40 DL & CAFs e e mi bk
SLCTALL A GEAMHIIR A e MLF4ifh, M
T 32— 5400 )l e 40 B P 3 % {228 . miRNA
X B R (1) R 428 SR I AE 3 5% JE /KT b, ol i o B
mRNA 1) 17) &1 55 % 3 B9 328 10 1) 75 o 4L 1) >R 10 )
LRI R IL . 4% miRNAs 75 Il rh 7 Ay 5t
DRl B (R, DR, 3O X % 52 (1) miRNA i %
TEANT P AT 5 R 4R 28 5588 7Y, Zhang % )
R, TERERRIR AN R+, R RNA
circEIF6 1) iA Ty, 1@ UTER circEIF6 w] {ig i2f fi%
Ji 95 2 B o miR-557 B ERIA, A B SLCTALL
(9238 DL il ik B e 240 P A2 22 AN 8 5 5 G [T
M5LE] PIBK/AKT {5 55 3 2R3E, ATHEITIE circEIF6
J2 38 o # 1] miR-557/SLC7A11/ PI3K/AKT 12 5 4>k
0] R e A L (3 5 L R AR 2, (R P AR
AR T Ak, 3R IA miR-139-5p 1 A] i itk
N SLC7A11 K0 PI3K/AKT 1 5 il g 1% 5,
AT 0 i) g e 042 2% 5% 8% 1. Cheng %5 PV i 52
RIL, SLCTALL £ 1E 5 R 23 e e R IE A%

ﬁ%ﬁﬁxﬁil

\, Fe” sTEAP3

’\o BRI FFe?

° FCZ+ é/
o e oo DMTI
[ N N ]
feFE R € N

(Lipid ROS) R — it

—
YEAFe
® BEHFe
GEJRE

E1 SLCTAN4EFF 4L IE R A ETH S T HINREE



818 AR

3434

BEK, HAEMEHALUEE AR SRR
& B, o SLCTATL AR Ay R 4% 72 1) i T BE AR
KH— 44 18F-FSPG H#T AL 1E 1 R i o H 5
HLWr )2 514 (positron emission computed tomography,
PET) 7R EEFSRMEI SLCTATL FIif5, M4 5E H
JR BRI P R 15 L, R s 1) 73 B2 W DL RO v
a7 AL T 7 1
2.4 SLCTANSERERERIILITIIZE

FH Tl I A7-AE 2 25T 241 (multidrug resistance,
MDR), K #B45 Ji e 28 3 ST AUk, =
HEME TG A R . b, SR R s i 24 (178 72
BLA, 34 e e R i e 200 B 225 1) 2 B A 45
JEONEE . AR R 1 — & AT 25,
I3 FH 1 R e 30k e Al B v o7 RO B R P
EERME, 757 PO AR N 24 1 R e 40 i
SLC7A11 &5 SLC3A2 [ ik #5 Fif ™. wFst R,
SLCT7AT11 11 1] 55 490 55 1 AL B¢ (sulfasalazine, SSZ ;
— G AR R ) 5 P AR RS A R
)\ I AR 41 R MIA PaCa-2 il PANC-1 4 % i
Fe /N B S PP RS HERE B AR G, FF B30 1 s X i
PO A fO BB P R, BF TR SLCTALL )
iR PRI A2 A B T 300 B i i A4 B ) B AtV
i 245 o

s 22 B dea it U1 411551) (epidermal growth factor receptor-
tyrosine kinase inhibitor, EGFR-TKI) /& i it & %% 19
KRELRBIT 259, KIERIR & HILm 25, A5
O S R B . BEFU KL, EGFR-TKI i 245 5
SLCTA1L EYIAHIE,  HAE B A2 B B AL S A 1k
71 B1 (aldo-keto reductase family 1 member B1, AKR1B1)
I I SO AS AR I A S TR 1 3 (signal transducer
and activator of transcription 3, STAT3) {5 5B 1%, #F
b SLCTATLL, s it 2082 A I LA 32 GSH
MBS, MTTTEBRAHM A ROS, LR it 24 i 4
THET. AKRIBI il 54K A =] At ( —Fh B R 25 )
5 EGFR-TKI B¢ Hl 7] A 2401 GSH B & fi, 100 %
EGFR-TKI fiif 24 *,  BE#fF 78 45 AR IR 1 S Ass ¥ 1y
25 [ AL A EAR U g A2 IR B R 3., AT I
AKR %845 52 EGFR-TKI % 4§ 1 24 it 24 1) 3%
AHLE], XA EE Y EGFR-TKI £ JHR IS 1697 H 11
PR $& 58 B

HWHFRRMA, AN ROS K& Y)
A SR 2 R OE T I S R T 24 e 2 PR e S Ak T 2
MUY, T SLCTATL (3 322 W 1 58 7 i g 4
S # Ak TT 25 (laniiE . i A E AT MAPK

I P AR ) M PuE. Rk SLCTALL J5, A] FR{K
GSH [fJ7K~F, MGnZu ey ROS, {2 it [ 48 A 1)
BET: BN, R, SLCTALL 41 750 (A 4 B it g
Erastin) 5097 2 7 RAE R THEA R
T PRI 8 FH T 5%
2.5 SLCTANSBRAREZHIEEE)ETT

T3 4 M 38 5 1 6 NADPH ¥ b S B2 50 5L 2
POt R R 2 R A ) B AR IR AR RS . 5 IE W 4R
) R A, e M 4 PR o P ARt SLCT AL A 3 (1 i
SR TR LA SR I Y Ik S Sk 4 R 41 P4 1) 4R A 0 i
fazs B, PRk, BEE SLCTALL W] ik £ R 50 g
S L A i ARG, SR BB VR T SR AR T R S )
BT &

AW LY, Kras 5878 i 98 45 BUDE 20 R 1k
#i T SLCTALL, [K Itk Kras 5348 1) fif g 96 7] g ot
SLCTATL $ 35 Je A fiosk B 76 i i vp RAR 3
1) Kras AT BH 3 48 3 8 5% A7 Nref2 [l 3608, gk
BoE R e SLCTALL. BFXF Kras 9378 1) il i 98 %6 €
HARAL B T A ] SLCTALL W& P /N 73 140
#1771 HG106 H] PHIT SLCTA11/GSH Qi 4l, Pt
Hu N1 Kras 9878 (19 A6 /N 40 i fiti e 10 2B Ko 1 0F 5
WESE, SLCTA11 & RA% Kras [P AE P [F BOALHRE A,
H4L o~ SLCTA11-GSH % 8% 7] % Ky Kras 548
JEE e (g B T & UM s e A2 S [
o R 2 ) W 4 T R) (FDA) #E7E 9 SLCTALT 41|
o WEFEIRI, SSZ 753 5 MR KAk T U T
M REE EE/EH, @i SLCTALL PR
Jiy GSH, ‘SE4uIpy ROS [ KE B/, Heddii
JigRg (A U, SSZ AT AT s A SLCTALL
Rl B, AR TR S R AR

Btz Ah, IR SLCTATL 5 S 5 i g 44
i AR BE T A 40 PDAC 94 K. BT & &8
B (AR . FE A M . LR A0 EE 20 Al
FESE ) ATREXHRBRE T M 25 We A U, TRk,
ST e 20 BRI T A A S JBR e ¥ 7 1 B L
Wi B HAh, WEIRBL, REIRIT S
CD8'T 21 i 73 WA ) T4 3% v AR VR 7 80 (1 B 28
M 58 2 8 98748 85 1 (ataxia telangiectasia mutated
protein, ATM) B ¥ [F ] SLCTALL, J8/0 gl 4t
PRSIt U PR B, 184 i iR 1 R T R L R 5
FETZ, AT U 2% R AR K BT 0T 5 R
SLCTA1L [FERFET 5 T35 (7 Wil L nE . TKE |
ZhAEB SR ) PUICE A RoR T sl R 1 A R A
)z, Ak, MEK #0157 (AZD6244) AT
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KUY (SFARABTT ) Bk iE H rdE s BRI SLCTAT
e ST I RN S IR 40 f R T B, 5 klA
5F, 400 iR 40 B ) SLCTATL mf DL — 25 1 5 4
PR AT ST 77 (immune checkpoint inhibitors, ICI)
FUBCTT B AR R B, g Je e s R 96 7 B At
HIBEA TR IT SR .

3 RESRE

SLCTALL 7E ik s ik 30K, Fow]id i {2 ik
GSH ()65 R 4 47 2 i P 8 A 30 T P 46 R 8 1 240
BRAET: . 3L RIK K SLCTALL ] i 3 i FltJee £ 488 4
RPERER, 5N A0 M I FE 7 0T DA S AT
i 25 A5, SLCTALL 47 5491697« i
YRR T I A 12 FH AT s v T R T Ak AR,
H 1) SLCTALL #ifil 73z F S RIS A7 7E = BR 14
Tt — D B R S Y SLCTALL $il 771). tE A,
SLCTALl 5EILT- R REY], 5FERILT A A 243N
o] J B A B PR AR RS B, I I AT 25 K
G A3 R . Rk, 32D R E T A
ViR 5 R A R A AR T T S Bh A Ok
R U SRBET 45 S L A0 bR A, RO AR ) iR
Jiges SR AT YR T i

(& £ X #

[1]  Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020.
CA Cancer J Clin, 2020, 70: 7-30

[2] Mizrahi JD, Surana R, Valle JW, et al. Pancreatic cancer.
Lancet, 2020, 395: 2008-20

[3] Idoroenyi A, Vincent C. Targeted therapies for pancreatic
cancer. Cancers, 2018, 10: 36

[4] Lin W, Wang C, Liu G, et al. SLC7A11/xCT in cancer:
biological functions and therapeutic implications. Am J
Cancer Res, 2020, 10: 3106-26

[5] Koppula P, Zhang Y, Zhuang L, et al. Amino acid
transporter SLC7A11/xCT at the crossroads of regulating
redox homeostasis and nutrient dependency of cancer.
Cancer Commun (Lond), 2018, 38: 12

[6] Wang W, Cai Y, Deng G, et al. Allelic-specific regulation
of xCT expression increases susceptibility to tuberculosis
by modulating microRNA-mRNA interactions. mSphere,
2020, 5: ¢00263-20

[7] Liu J, Xia X, Huang P. XxCT: acritical molecule that links
cancer metabolism to redox signaling. Mol Ther, 2020, 28:
2358-66

[8] Liu M, Zhu W, Pei D. System Xc: a key regulatory target
of ferroptosis in cancer. Invest New Drugs, 2021, 39:
1123-31

[91 HeJ, Ding H, Li H, et al. Intra-tumoral expression of
SLC7A11 is associated with immune microenvironment,
drug resistance, and prognosis in cancers: a pan-cancer

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

analysis. Front Genet, 2021, 12: 770857

Vucetic M, Daher B, Cassim S, et al. Overcoming
therapeutic challenges for pancreatic ductal adenocarcinoma
with XCT inhibitors. Adv Exp Med Biol, 2021, 1301: 7-24
Zhu J, Thompson C. Metabolic regulation of cell growth
and proliferation. Nat Rev Mol Cell Biol, 2019, 20: 436-
50

Chen X, Yu C, Kang R, et al. Cellular degradation systems
in ferroptosis. Cell Death Differ, 2021, 28: 1135-48

Zhu JH, Demello RA, Yan QL, et al. MiR-139-5p/
SLC7A11 inhibits the proliferation, invasion and metastasis
of pancreatic carcinoma via PI3K/Akt signaling pathway.
Biochim Biophys Acta Mol Basis Dis, 2020, 1866: 165747
Ren W, Zhao W, Cao L, et al. Involvement of the actin
machinery in programmed cell death. Front Cell Dev Biol,
2020, 8: 634849

Mukhopadhyay S, Kimmelman AC. Autophagy is critical
for cysteine metabolism in pancreatic cancer through
regulation of SLC7A11. Autophagy, 2021, 17: 1561-2
Mukhopadhyay S, Biancur D, Parker S, et al. Autophagy
is required for proper cysteine homeostasis in pancreatic
cancer through regulation of SLC7A11. Proc Natl Acad
Sci U S A, 2021, 118: €2021475118

Chen X, Kang R, Kroemer G, et al. Broadening horizons:
the role of ferroptosis in cancer. Nat Rev Clin Oncol,
2021, 18: 280-96

Chen X, Kang R, Kroemer G, et al. Targeting ferroptosis
in pancreatic cancer: a double-edged sword. Trends
Cancer, 2021, 7: 891-901

Badgley M, Kremer D, Maurer H, et al. Cysteine depletion
induces pancreatic tumor ferroptosis in mice. Science,
2020, 368: 85-9

Koppula P, Zhuang L, Gan B. Cystine transporter
SLC7A11/xCT in cancer: ferroptosis, nutrient dependency,
and cancer therapy. Protein Cell, 2021, 12: 599-620
Vennin C, Mélénec P, Rouet R, et al. CAF hierarchy
driven by pancreatic cancer cell pS3-status creates a pro-
metastatic and chemoresistant environment via perlecan.
Nat Commun, 2019, 10: 3637

Sharbeen G, Mccarroll JA, Akerman A, et al. Cancer-
associated fibroblasts in pancreatic ductal adenocarcinoma
determine response to SLC7A11 inhibition. Cancer Res,
2021, 81: 3461-79

Rani V, Sengar R. Biogenesis and mechanisms of miRNA-
mediated gene regulation. Biotechnol Bioeng, 2022, 119:
685-92

Smolarz B, Durczynski A, Romanowicz H, et al. The role
of microRNA in pancreatic cancer. Biomedicines, 2021, 9:
1322

Zhang T, Li M, Lu H, et al. Up-regulation of circEIF6
contributes to pancreatic cancer development through
targeting miR-557/PI3K/AKT signaling. Cancer Manag
Res, 2021, 13: 247-58

Cheng M, Huang Y, Ho B, et al. Prospective comparison
of (4S)-4-(3-F-fluoropropyl)-L-glutamate versus
F-fluorodeoxyglucose PET/CT for detecting metastases
from pancreatic ductal adenocarcinoma: a proof-of-



820

G gEEd

3434

[29]

[30]

[33]

concept study. Eur J Nucl Med Mol Imaging, 2019, 46:
810-20

Park W, Chawla A, O'reilly E. Pancreatic cancer: a review.
JAMA, 2021, 326: 851-62

Tang R, Hua J, Xu J, et al. The role of ferroptosis regulators
in the prognosis, immune activity and gemcitabine resistance
of pancreatic cancer. Ann Transl Med, 2020, 8: 1347

Lo M, Ling V, Low C, et al. Potential use of the anti-
inflammatory drug, sulfasalazine, for targeted therapy of
pancreatic cancer. Curr Oncol, 2010, 17: 9-16

Zhang K, Zhang Y, Lei H, et al. Targeting AKRIB1
inhibits glutathione de novo synthesis to overcome
acquired resistance to EGFR-targeted therapy in lung
cancer. Sci Transl Med, 2021, 13: eabg6428

Cui Q, Wang J, Assaraf Y, et al. Modulating ROS to
overcome multidrug resistance in cancer. Drug Resist
Updat, 2018, 41: 1-25

Liu X, Olszewski K, Zhang Y, et al. Cystine transporter
regulation of pentose phosphate pathway dependency and
disulfide stress exposes a targetable metabolic vulnerability
in cancer. Nat Cell Biol, 2020, 22: 476-86

Lim J, Delaidelli A, Minaker S, et al. Cystine/glutamate
antiporter XCT (SLC7A11) facilitates oncogenic RAS
transformation by preserving intracellular redox balance.
Proc Natl Acad Sci U S A, 2019, 116: 9433-42

[34]

[35]

[36]

[37]

[38]

Hu K, Li K, Lv J, et al. Suppression of the SLC7A11/
glutathione axis causes synthetic lethality in KRAS-
mutant lung adenocarcinoma. J Clin Invest, 2020, 130:
1752-66

Liu L, Liu R, Liu Y, et al. Cystine-glutamate antiporter
xCT as a therapeutic target for cancer. Cell Biochem
Funct, 2021, 39: 174-9

Xia X, Fan X, Zhao M, et al. The relationship between
ferroptosis and tumors: a novel landscape for therapeutic
approach. Curr Gene Ther, 2019, 19: 117-24

Lei G, Mao C, Yan Y, et al. Ferroptosis, radiotherapy, and
combination therapeutic strategies. Protein Cell, 2021, 12:
83657

Mcgregor G, Campbell A, Fey S, et al. Targeting the
metabolic response to statin-mediated oxidative stress
produces a synergistic antitumor response. Cancer Res,
2020, 80: 175-88

Lei G, Zhang Y, Koppula P, et al. The role of ferroptosis in
ionizing radiation-induced cell death and tumor suppression.
Cancer Res, 2020, 30: 146-62

Lang X, Green M, Wang W, et al. Radiotherapy and
immunotherapy promote tumoral lipid oxidation and
ferroptosis via synergistic repression of SLC7A11. Cancer
Discov, 2019, 9: 1673-85



