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A New Form of Tumor Cell Death . Ferroptosis

LI Chun-Yan, SUN Chuan-Zheng" , SONG Xin "
(Second Department of Head and Neck Surgery, The Third Affiliated Hospiial of Kunming Medical University
( Tumor Hospital of Yunnan Province) , Kunming 650118, China)

Abstract Ferroptosis is a new form of programmed cell death discovered in recent years, which is
mainly characterized by iron-dependent lipid peroxide damage-induced cell death occurring in
mitochondria. The changes in morphology, protein and gene levels of ferroptosis cells are different from
apoptosis , necrosis and autophagy. After the concept of ferroptosis was first proposed in 2012, it gradually
became the focus of scientific research. Erastin and RSL3 are the inducers of ferroptosis. Glutathione
peroxidase 4 ( GPX4) is the key regulator of ferroptosis, the decrease in the expression level of GPX4 or
the decrease in activity can induce the occurrence of ferroptosis. The cystine-glutamate reverse transporter
(system Xc™ ) can excrete intracellular glutamate and transport extracellular cystine into the cell,
promoting the synthesis of intracellular glutathione, thereby promoting GPX4 synthesis. Recent studies
have shown that p62-keapl-Nrf2, P53-SAT1-ALOX15 are key regulatory pathways for ferroptosis, and
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p53, BECN1 and BAP1 are key regulators of ferroptosis. Erastin and RSL3 can selectively kill RAS-

mutated tumor cells, and more and more studies have shown that ferroptosis plays an important role in

immunotherapy and reversal of drug resistance. In this paper, we review the mechanism and progress of

ferroptosis in tumor cells.
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Table 1 Comparison of different cell death forms'*
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2RISR SEE RIS IR 2R N TR R
PRA B, e S A AE T

Type of

cell death Morphological characteristics Regulators Inducing factors
Mitochondrial | rati RPL8, IREB2, GPX4, P53, Erastin, RSL3, RSL5, Erastin
itochondrialmembrane concentration
Ferroptosis ‘:‘ © ddt,e ’ ‘*te €0 “;) ato " HSPBI, CISD1, ISH, EGLN, derivatives, Artemisinin,
sputiiit recuctiof, oulet membrane rupture FANCD2, CHACI, et al Sorafenib, Salinomycin, etc
Cedll r;lembranetz t-ls blndt.act, vol?me dls CASP10, CARDS, GZMB,
Apoptosis TECUeeE, apoplolic Dodies ate lormed, p53, Bax, Bcl-2, FASL, Ca", DNA damage, etc
cells are not autolyzed, no cell contents e
. . Caspase families
are released, and no inflammatory reaction
The cell volume increases, the organelles
isintegrates > cells  self-dissolv - ic >tor:
Necrosis e e el g MLLMPG, CA9, NPEPLI, pop e e
release the contents of the cells, often COLAA3BP, SIRTS. et al chemical factors, etc
accompanied by inflammation of
surrounding tissues
Formation of cup-shaped bilayer ATG,Beclin-1, TOR, ULK1, Rapamycin, Tamoxifen, AS203,
Autophagy

membrane structure

PI3K, et al

Temozolomide , etc

3 MEARMRSKIETHXERTEREAT
E-F
3.1 BtEB/AaBEEEEE

System Xc S 40 A8k SE T B9 T E P 5
System Xc B Bt 2 MR- AR i ml ¥4 i 85 1, F 2
FRHE VA SLCTALL 5 HE W SLC3A2 1A, AT 4
A AR 5 20 N A R A 4k, DT 2 2
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3.5 HRBEET4

3 P45 I 1 4 (activating transcription factor 4
ATF4) J2& ATF Z5E i — B3, ¥ A A7 3 D9 1
3, S5 SR RN A DL B R T AR
AEIFGE R IR, ATFA 5 T80 IR 45 B o 55 22 Fh i
FAM KA YIMIE, Chen 55 ST & BH, ATF4 7
A 0968 A i F A A 8V E T, B
AR HE IR 12 22 5 A DL R A TR i, itE— 2B 5
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LD HIF 5E & B, ATF4 1 3 1% HSPAS (1) 3% 3%,
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21t ] RE J2 3 1 HSPAS-GPX4 R4S 1 % 35 74
MR 25 . BE4h, Chen 250V B 5% & 31, ATF4 7]
Wi GCN2-elF2a-ATF4 38 41 i 41 il % A2 0T,
P, ATF4 ZEERBET (1) KB PR R4 T 2L P45
YEH .

BRACT AR i 2= 5 i A B Lk e
KA HL A, Yuan 9 % B, CDGSH 2k Bi 1
(CISD1) AT LA3H i3f 38 fin 4 b i 2k g it ik S 4k, 75
SR K AR AET . CISD AE SR k& 51 B f 4
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Ferroptosis

Fig.1 Schematic representation of ferroptosis regulation mechanism System Xc- transports glutamate out of the cell, and
transports cystine to the cell for biosynthesis of glutathione. p53 can intervene in the synthesis of glutathione by regulating system
Xc™, regulation of ferroptosis. In addition, STA1 and LPIN1 are also key factors in the regulation of ferroptosis by p53. GPX4 is a

direct regulator of ROS, ATF4 can participate in iron death regulation through competitive binding of HSPAS. IFN-y/JAK/STAT-

mediated tumor immunity is also involved in the regulation of iron death
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