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Abstract: Cystine/glutamate antiporter [system Xc(-)] is a sodium independent amino acid transporter, which
is a heterodimer composed of light chain subunit xCT and heavy chain subunit 4F2hc (CD98) through covalent
disulfide bond. System Xc(-) typically mediates cystine uptake and glutamate output, helps to maintain the balance
of glutamate, cystine and cysteine inside and outside the cell, regulates the level of glutamate inside and outside the
membrane and the synthesis of intracellular glutathione, thus affecting oxidative stress and glutamate neurotoxicity.
This review expounds the structure and function of system Xc(-), analyzes the role of the transporter in physiology
and pathology, discusses the role and mechanism in different diseases, and discusses the specific research progress of
system Xc(-) as a drug target. This review summarizes the research status of system Xc(-) and provides theoretical
guidance for further research on system Xc(-) and drug discovery.
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Figure 1  Cystine/glutamate antiporter [system Xc(-)] topology
diagram
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Figure 2 Physiological effects of system Xc(-). System Xc(-) mainly mediates the uptake of cystine and the output of glutamic acid.
Cystine is immediately reduced to cysteine, which synthesizes antioxidant glutathione (GSH) with glutamic acid cysteine ligase (GCL) and

glutathione synthase (GSS) to regulate the balance of intracellular oxidative stress. Extracellular glutamate can enter cells through excitatory
amino acid transporter (EAAT), and part of it enters mitochondria to participate in the tricarboxylic acid cycle (TCA cycle). Transferrin
receptor (TFR) transport extracellular iron ions into cells, where they are stored in iron pools, and ferroportin (Fpn) and ceruloplasmin (Cp)

export intracellular iron ions. Changes in iron ions and reactive oxygen species (ROS) content can affect the oxidation balance in cells, leading
to lipid peroxidations. GPX4: Glutathione peroxidase 4; GSSG: Oxidized glutathione
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FrEW, O SCHRIE B CDA44v 1] LA 58 XCT F i 32 i
I8 1) R e E R, BB T R 1 s AN HE R 2 SAS 5
IR ER) Bk A5 5 FH RT e T T g 1 A e = AR B 2 IR Ak 4
F, AT se Bl 7 B 2536 97 i 25409 A FH 25 1%
T CUE T 40 M5 55 5% B 988 v P UCIE 5129,
4.1.2 Erastin Erastin & —FiX %4 RAS FIJ#05 5 40
/INT [the simian virus 40 (SV40) small-T, ST] $tJ& ()40 i
HASBCAE /N TS, R e i 30 AE 2
TG FL AN A] 3 (100 @ SR 44k AR 4 B RS
YIFE PRI A AT B, erastin 5 SLCTAS 45 4, LT
system L (SLC7A5/SLC3A2), [i] 2 Tt system Xc(-)
(SLCTALL/SLC3A2)*, 7 J5 ¥ 51 H & I, erastin
FEFUNMAET (BRAETY) A2 system Xc(-) S A2 . [F
B, erastin (1) A2 K 401 45 FH T DA 55 % 55 o 1 L- R
PR 10 %

Erastin /& #1 B S0 T2 15 S5, % SERIET-HIHL
1) 3 B 40 ) system Xce(-) FRIE I, AT R 2D Bk
SR 11 16 RN 2= Jo 2 IR (1 7= A, 0 GPX4 1 1
PL K GSH 116 Bk, 5 3040 Mo S A0 I8 IR R8s 2K 1 L R R
A A ROS B R, e & S HEAE TP, Erastin A
PUE I 2 FOg 1215 S B0 T, B2 TR T 1
o REMTFFLEREH, TR AT £ RS LL,
erastin 24 i 1% 38 1 #1141 system Xc(-) i Sk 40 T2k M
e A0 PRI R JE o BRBE T IR/ o T 0 3R B T R
T A0 A A T, G TT P SR AT M
A BRI P R 45 25 9 . Erastin & H AT & F
system Xc(-) FfI 7, {5 i T H KSR 2 AR R e
ZEFIEEVE RS R A, R T IR R R AL
4.1.3 Erastin 2604 S~ T 5k erastin 1k s, AT LA

X} erastin AT BT . B S SR BREE ST A B SR
FEL Ty B8 %) SCHR DL A A 30 A7 100 ) 551 2 386 a4 5 P 2k
FITEAE A RO . 5 erastin 2 B AT 3 3L in & P 1)
M 5L 45 40, R m AR AR E v, B A R IF K%
PERY, 7 erastin % [l 34 (1 (B 457 _F 51 N WR & 356 70 34 58 T
SRR K IEYE .t erastin (0 J5 T S erastin 204
(K M erastin W 1B erastin) 2 31 X system Xc(-)
FHIE A, B R B T BRI, B9 T AT (29 4 erastin
[ 100 fi%) FAARH ARE 1B,
4.1.4 Sorafenib Sorafenib H # 2 4% EMA 1 FDA it
T T30 97 T 4 M g« e 15 AN A o R RROIR IR R
Sorafenib #& — 2 W A0 )57, 724 S S g B
HZMEFR . Sorafenib t 1] DLl system Xc(-)™), {H
TE R 2 N A 2 38 1 H ] system Xe(-) B — 28 i R
IR B ) 2R A6 T A R HL I 5 R BRAE T, X 5 R
system Xc(-) 1l 5] erastin 1 SAS AN/ . Sorafenib &
i 2 3k I A 5 5, DR S B A — i 9 i e R R 9
2.

SAS it system Xc(-) [11F H 58 % 5 erastin 4 L%
559, A RE SR ERIE T, M A H R S ERAE T
1750 AT PAA ] erastin B SAS 75 S AN AE T, Bk AL
T 40 ) 1) 0, 95 Bk 2 A R ILL B % (CPX) 31 i 1 bt 48
1k 77 trolox A1 ferrostatin-1. MEK 1 1 71 U0126. & H
JoR A BT ) 70 R 1 R (CHX) RN 5L 791 p-37 3k 20 B
(B-ME)™, [AlI}, SAS Al erastin Xt A= K #1il {1 1 FH B
g Wl 55 IR L R I L-BR R BRI #4557 Sorafenib %A I
R [ R 45 7T erastin 5 sorafenib X T i 28 5T 1)
A5 Dy ae A B AR 52, AT PEAN R A ) B K
Ao SREG £ L BH | erastin 55 sorafenib B8 5 7 &k 411
il system Xc(-) [ ZhfE, (H2 X T4 & e & A
a3 WAL T O ik T e A4 B W A T TSR AR T — 8
)5 o
4.2 BEsystem Xc(-) SEMRILEY

48 SCHR A BIE AT %0, system Xco(-) F 0 77k 4k T
W 5T B B, W 70 9 400 45 B AE AL & 106 system Xe(-)/
SLCTALL RIKMIFE b, RIL T — L& 25 W78 3 e 5
oh A 3 5 1 B system Xce(-) B9 ik, & BV T B 1
ER . M 2 BEAISE HL 7 5ok IR — SR RE I8 1S /N B E
W 0 xCT %535 & A A mRNA Ko N- Z B2 bk &
iz (NAC) 1 LA | i system Xc(-) 35 14, 10 GSH i
17, T 5 AB I 4 A 5 TNF-a %o 28 ik ] 58 14 1l i SR A
FHEL, & TR B % 5 1) ARPE-19 Al JE AR /N iR
RPE 41 i H system Xc(-) Fik A id ok L, 380 T
W L3 ) 240 P e SRR B BB N, T T AN B ) B AR
KT, BEAG T 4B PR 3450 . 00 5 2 40 R O RT DA 3G
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58 XCT A1 4F2he 5 X (1 258, #0143 2 B2 175 5 (1) PC12
YARAET-. 7R IE R 4N M, system Xc(-) i H )
BRI R WIE I IR W R 2R . EERIEA
RE SR WA 1) -2 56 T R 15 5% 7, (AR SNk
f1 1 system Xc(-) Wk, M T B A R Z AR p- 2 AL T
P2 e AL I R AT, R4S SRR BE I AR 8 . 35 4 NIl i )
system Xc(-) 0 2 BE T 4 R 52 A4 1R 4 | 7R
E, Wi 4G, AR T A R AR A,
5 WHit5RE

25 ERTIR, system Xc(-) 7EER AL 2R LLA B GSH
Sk VA 8 S8 A I WEORI B e 2k B T A E A IR TG (] 11
W O an e pe ARy I R FEE EEMER . 78
ASTE] B v, AR 48 system Xc(-) 7E 4 B 5 0% 31 By
RAEMIVE R, CAJCAE 5200 1R B2, % system Xe(-) #F
AT IR N HBAIF 72, R 30K 5 (1) 4l B DR 1~ 5 386 R % system
Xe(-) K% 3 AN [F) 8 20 R 2 48 3k i 5 e 1
RIE .

TC 1 A& system Xc(-) 14300 i) 71 2 G 75, 5 e
AT EFT 3 ZE 45 B AE X system Xc(-)/SLCTALL e 5%
Rk L, BARE VLG R0 7 s> . System
Xe(-) EA—AN s th & B, LR 40 A S it 1) -1
o HI LT DU Y, A [ ) 4 240 i BA 855 6F T system
Xe(-) B R, WOk Bl system Xc(-) Fr ™= A2 1)
— R, A REAE S Le g TR 2R TAE A, AT
B R FUR S (2 R . B DATE system Xe(-) /£ 24
VIR SRR SRR AR B 1 A RS
HATERE, TRITL AE L 597 24

A system Xc(-) il 75 A 4], 55 1 K LR R PRI
253 B AR AR A 22 KA 1 22 AR AR LA AS
T A S ) AT I PR RS (0 BELRS o A S (R 40 o) 77
T ELAT IR T 25 B M SUE RE e — e R T LR
P bR (T . A 00 ) R R S A ) B AR L
i, B JE A DR AL S AT B0, IR E LA IR
SRR PR AR = AR AR E M T TN T, HEH|
) 50 75 AN T) 248 L R AS [ Je 42 v 1 400 1 2 S, A0
HIE B S TR BT

System Xc(-) TR E ¥R 97 19 50 B PR HE A, [
Nt B R A 22 SR AT M R AR VR T I AR . IR
Ft system Xc(-) 75 HoAth 59 H R $5 4R FH R o ] i 4%
oAb Ik e B E BRI R S, TR IE R R
R IIRNPIRE .

YE & BTBK: W 57 DT R 23 S0 KBRS SR BRI
£ MALIE T SCEAR L, S8 WA, AT BORE FLAE S 5T
043 SCHR BT RIS AR 5 S FAS G PRI R £ Tt 58 3 A5 ST

AR WAL S S S LR MRS BT, B
MRS P 1EE = IR R KR
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