AL, 2022, 42(11): 1961-1967

www life.ac.cn

R4 AR A SR FE T HL

M, AR, Eskw!, £, b, #NE’, mREe
(PEAGHAXRFAMEFSEERBEFRE, dxR 210009; *F BHAKRFHFER, @ 210009)

WE: &ARBANLGOEEIBRAREEBNFRAATHEEZRAZ —. KREFFHABEAKEFE
RTARFSAGH. oA TR —FEFE@ioR T . RE, BRE AR EG XA 5]
Ko EALIG, FRMIART . HFB kR T RITIB LT TITHR T, 52N EMm
Jle 4k FE T B MU AL T R g ST I8 B AT K 09 KA 0 A SCRUAY I8 fm ek e T B AL AT 4538, A
A BN TG HT P A R A IG5 77 3RAL AT 69 B3k,

KR T MW BRI AN, AR

Ferroptosis mechanism of cancer
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Abstract: Malignant tumors caused by various reasons are one of the main causes of human death in China.
The number of new cancers and cancer deaths in China continues to rise every year. Ferroptosis is a process of
programmed cell death. Iron accumulation, lipid peroxidation, and imbalance of antioxidant defense will lead
to oxidative damage of cell membrane and ferroptosis. Ferroptosis of tumor cells is a feasible research
direction for tumor therapy, and the mechanism of ferroptosis of tumor cells will also become the key content

of anti-tumor drug research. This paper reviews the mechanism of ferroptosis in tumor cells, in order to
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provide new ideas for the development of new anti-tumor drugs and tumor treatment.
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AR, KA AL E . AR IER I
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A Gt R SR AIE . (B AFE LRI N 2ok
PR FESE TN BRI B % . BB R A B A AR
SERHED . AR R RN, KA AT
A B WA SE IR A, SRR ERIET S B WX R R
P27 MEANMAE T R . BRI, RGBT A {E
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2.1 HHSHSHRIET

Y P 3 B Fe® RT3 i 25 1 (Fenton) 2 3 5
REGICT: . SRR 20 MOAH EG, b 48 i 1 A=
B A S R 2k . Bk AN B N2> 1
TN FEF 96 RSP PR 5 ) LA i RE 1) XURE ™o BB 2454
B NN SRR Y T TR A A
7o BYH ISR ESIE AR+ 38 LAFe™ 1)

TR RN L, HEN MR S, Fe® 4 3 ik &
HAEM NFe’, Fe' "F 51 o it 4k & A
(transferrin, TF)45 & Fiaik B LR, giph -
TAAE 28 A 52 K (transferrin receptor, TFR), 17
FTFA #5324y TIPS STFRE &, UUNEMNTT
HENGIML, BEJEFe® 4RI 40 s e SR
Jai, Fe’ B nT AR /S Yk B IS L 7 4705 3 (six-segment
transmembrane epithelial antigen of prostate 3,
STEAP3)i&JF NFe™, Fe* #i A7t fE AN Ka & Bkitb Al
PH 2k 2K 11 #24% (ferritin light chain, FTL)M8kE A E
B 1(ferritin heavy chain 1, FTH1)Z K HIEE A
HRU ™" 3 T bl 400 M S o )V I 8 R IR 40 A I
I(solute carrier family 40 member 1, SLC40A1)HE
th, AT DU ok AR s AR DLk B A T HE
Prominin 225 F I &1 2 ZEHAARFISMBAR I TE 1,
A 20 i N 1 A7 R AR AN A, R
15 M (recombinant ferroportin, FPN)A[ K it & 1]
Fe? Sk Fe™, LA b & HL A 41 i 42k e 2% fR B
Z AP, Fenton N 2&FaFe® Alid AL A R AE
JlFe® A4 00 SO, 4 A P a2k Tl i
BRI VE Fenton S N2 7 A2 480 H H 36 A1 1 41
(reactive oxygen species, ROS)FFIi g% & HF&
Rk, BT S B A A A RO A AR ST
MRS, ERERAET . BB AR R A
W JE AR AR A ) EE B 1, AT A AR e Bk
W, ARG, R R I A A 2 S
BRI A R kgt T,
22 R EALEHRIET

RAERBET 40 B 4 H I AS 52 R ] £ i Joid ik
A, (EANMED R, SRR A
%2 AEAE I 2 (polyunsaturated fatty acids,
PUFAs){E K 55 5 1 5l i A & i 4 (acyl-CoA
synthetase long-chain family member 4, ACSL4){E
HI'F & BPUFA-CoA., T 28 5 IfiL B I 19t J1EL B 1 ok
213 (Iysophospholipid acyltransferase 3, LPCAT3)
& #EPUFA-Co AR I A2 i 2 AT A0l s 1 i
(polyunsaturated fatty acid-containing phospholipids,
PUFA-PLs)!"”'. NADPH%{LEF(NADPH oxidase,
NOX)%LNADPH, j4:NADP FIid b4, T4
I Fenton 52 B 42 48 H HIZEAMTROS,, ROSH]



5, . s g iR R BE T AL - 1963 -

o
EmR HER ; o 0 o
-t . @
System Xc¢~
' CoQ GEseD CoQH, |
SLC7A11 SLC3A2 TFR SLC40A1
NAP(D)H NAP(D)" 8 -
EE BER | (
(6}
| - Fere® - — @
R BH4 —= BH2 D)
"
— I/\Hﬁﬁé \ / H,0, + NAP(D)"
B H K

Ferroptosis

PUFA ———— > PUFA-CoA

Jig i A

o ¢'OH + Fe*

PUFA-PL

1 SRIETHIST FHLHI (AR EIR A Figdrawiz )

fd 40 5 b (I PUFA-PLsid 446" . PUFA-PLsYE
ROSHIE & & B XUE A T A4, 7= Al Sk i
PUFA-PLs, M-S 28 BUSUZ BERIR 52 mi i 1)

, RAEBIET: . AR AN T 00 46 1 0% e
%%ﬁﬁkﬁ@%%tﬁﬁ*E’JHBTD’EL%&%&S@ET%
—Fh 2 AR g BRI S T PUFA GV i
B ACSLAFILPCAT3 FI/E FH B 5] Rk Ab T, H5 5
- A R R B A2 BT L R PLs Bt A AL
PUFA, M4 LINPUFAJCIE R B 7E 454 HIPLs
F, Hlps3gl Rk, Rk, BRIETIR R
Rl i S A AR, TR A R e AR AL
PUFA-PLsIHE A AR 2 . 20 i 25 1 Tbk E2 40 g 7] 43
wrMEy, LuﬁAcsm, e 3E i 98 4m A 2k
%t[l%o
2.3 MELHEHESH%RIET
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s
2.3.1 GSH-GPX4it 8.4k % 4

R IR/ AR 52 B2 A (system Xc ', xCT)H

R RAR KT R 11 (solute  carrier family 7
SLCTA1T)FH 50 244 5K 123 1 51 2
(solute carrier family 3 member 2, SLC3A2)H/Nif
SR, xCTH AR R IE Rl Rt
RIRFLIE AN Ao UL N 20 i J5 T 4 4
R IR, B 5 TE 7 2R -1 I 2 R T F g AN
BRECH KA RBEEH T, &6 H&ARAE RS BH
Jik(glutathione, GSH)?'. 23t H kA F AL B F1IE
JRBSPH A, A BEH ROE SR B T DA =
A, PR RS B RS 5 R 40 A i AL
P . GSHRZ A M H Ik E A ¥ B4 (glutathione
peroxidase 4, GPX4)HJ4HEI+, Ak &AL
PUFA-PLsi& JF Ayt B (R EE , GPX4 AT #lii 4 i fig o1
o A I T R 40 B AR SE T I R AR ek
Rl F 1% R 7 41 R 2AH SG IR 72 2 — P S ZE (P A Ak
FH s, @ EH T xCT{R#EGPX44
Y. GSH-GPXAFTAM RETEAN kAT L A2
EHEEEMEM, MHGSH-GPX4TTEM R G
BEARM AR A RIE TS o 2 B R PR TR E 4 L 2 A 1)
P EyA FIHSLCTA1IMISLC3A2, 175 /i ye 40 i
BRIETP, N E 15 5 E RS R is i

member 11,
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HGPXAH K G BRFE TR IE, MO ERFE T4
#ill 2% 1 1(ferroptosis suppressor protein 1, FSPI1).
FSPIIHI AL T 52 BR(XARFIEQ, CoQ)fA K,
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L JFMCoQ(CoQH,)l I 5 H HA£45 &, 1 im
Ji o i S AR
2.3.3 DHODH-CoQH,:# %

“H I TBER M AR (dihydroorotate
dehydrogenase, DHODH){F-{E T&RAN I, S5
WA E PR A R, T DL ZeoRi AR A T R (1 Co Qi 5
CoQH,. HGPXA4HA MBI R Gt 2k F I,
DHODH #3648 CoQH, 2E i3 hin,  $ i 28 ar  rp
(g Bk AR — T, 2R R P GP X4 AT
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b, mksEr P,

GCHI1. FSP1-CoQ-NAD(P)Hi # FIDHODH-
CoQH,iB I 37 T GSH-GPX4W B RS, 5
GSH-GPX4fid b Rgi—ie, LRI HI 5 pd &
b, BEMAHIERIE T R A

3 BT HEMEPIFRER
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P (extracellular regulated protein kinases, ERK).
c-JunZ FE R i ¥ (c-Jun N-terminal kinases, JNK)
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FUUESE, Erastinf il x C TV 14 nJ {2 E INK H1p3 8 1)
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HAL A K R F-B(transforming  growth factor-
B, TGF-p)f& il ¥ £l id Smad & [ (Sma- and
mad-related protein) &£ 1E FH(Smad ] 73 R 52 A4 i 45
ff)Smad. I8 H Smad M H|I M Smad=F), kR 1T &
) Smadid %, AT I8 JESmad ki 115 5 18 i
RIEMERDY . TGF-BIE B B 12 & 4% 15 FH 1 R
TGF-B 5 5 40 f PR b e 0 HAth {5 538 B AR
Mo EERIETT71H, B EY, TGF-B1/Smad3fd
I B T R A M CTRIER A, BRI 4i i
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T2, bR e LA i 2 (R A R, S
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CDHIFEP ATk FET:, TGF-B2/Smad2/s 5 il i
(RO AT 4 CDH I3 R 0, T A 4 Al kAR 2k
%1‘:[35]0
3.3 AMPK@E B 5$#IET

TEyH O RERAMIT R, BRI E S EA
P F(AMP-activated protein kinase, AMPK){E4H iy
A B 2 R F55 9 i AE P PR 1 P 5 0 PR B v
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Ste20FF A 1/2. KMy 4H| A5~ 1/2(large  tumor
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