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Relationship between ferritinophagy and ferropotosis and

ferritinophagy related diseases
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Abstract: Ferritinophagy is a new type of autophagy, playing an important role in maintaining iron
homeostasis in cells. In the process of ferritinophagy, a complex composed of nuclear receptor coactivator 4
and ferritin is fused with the autophagosome and targeted lysosomes to degrade ferritin to release free iron for
body use. Ferritinophagy is also an important part of ferroptosis. When ferritinophagy is over activated, it can
lead to intracellular iron overload and accumulation of lethal reactive oxygen species in cells, resulting in a
large number of cell ferroptosis. Ferritinophagy has become a upstream mechanism inducing ferroptosis by
regulating intracellular iron homeostasis and the generation of lethal reactive oxygen species, which is closely
related to the occurrence and development of cerebral ischemia reperfusion injury, cancer, cardiovascular
system and other diseases. Therefore, to study the functional characteristics of nuclear receptor coactivator 4

mediated ferritinophagy pathway in ferroptosis, and to understand the role of ferritinophagy mechanism in the
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development direction of different diseases, may provide implications for the treatment of ferritinophagy

related diseases. This paper will discuss the pathway of ferritinophagy from the aspects of the mechanism and

regulatory factors of ferritinophagy, the relationship between ferritinophagy and ferroptosis, and focus on the

role of ferritinophagy in the occurrence and development of different diseases, hoping to provide new ideas for

the treatment of related diseases by taking ferritinophagy as the starting point.

Key Words: ferritinophagy; nuclear receptor coactivator 4; ferritin; ferroptosis

B B Wi PR R 20 144E i Mancias S & R
R Bl DA 24400 T4 (nuclear  receptor
coactivator 4, NCOA4) NSZARNF LM BV
pai-al=iok7 S WUt SRl IS 1 0 S S SN = N o
A YERERL A A B HT IR . 2Bk B R 0 I
SOBEOR BB BR, KRR b A i A i 2k
SETC. AT, R 50 IS R A2 e BR N SR AE
TOHRIM A E R, AR I PR b B A B B RO &
Rt A, Wi RAT ST R B, Ak W AT IE 1
H W E AR, i SO s R . S
56 0 A8 R 25 VR T B A SRtk E AL
H. Bk B MRS ERIE TS B 58 Rk E TR R D%
T EPE AR —23ak,  DARIOR Bk R 5C 50% B VA
I SR AL RURHT R

1 $kBE

1.1 $EERTE

Bk W FINCOAGE N ER R A I TR 32 Ry
SYREAZE AW /ME, IR E AR AR
PR B fR R Tk 8 F B R, B A NCOA4-#k
BAE AW R & A 0B
NCOA4FEE [ /2 Bk H W10 O8I A5 I 7
NCOA4ENCOA4a. NCOA4PH Ffifes 5745 544l
NCOA4a R [ 42— /N N 45 #4455 A1 C i 5 440 45K 1)
BH, HbChs Mg FTHIMESZ £ & 1 %EE
f2(HECT and RLD domain containing E3 ubiquitin
protein ligase 2, HERC2)f4i &0l iE A&
G EBEER A, TTEMNE S00NMEE TIES
A, k8 A B B (ferritin heavy chain, FTH)F1%%
% (ferritin light chain, FTL)ZLE". FTHIEH:Z K
PREASHE AWML, N, FTHIWIEHFTLIE 3
0o g, BEkY. FTHIIEJERT 5NCOA4affiC
Uiy 45 A R S It 45, TEIINCOA4-BEHE &

Y. NCOA4-FTH 12 [ R e P &5 & 2 % B
R M, MikEY9an BHEINCOA4 5FTHI
FHEE A, WTRE Ak B VR AL R R ok B 1 i AR
Hall,

NCOA4-BREH B SR 5 H W AH 5K 5 K
(autophagy-related gene, ATG)8FFE 5 flE #H >
T A 152 #3B(microtubule-associated protein 1
lightchain 3B, LC3B)4i&, HIEEGMIRETH
WRpAH, B RRA SRR ARS, SRIEHE D
[ B R RV BRI, S ik F e A2, T R
TR 4 LI B KA LBE YT, s R R AR
H R 5 B AR I A, AT JkE S Bk B 1 ) B A
Mg EWER AL BEWRRE, AHER R
125 A1 (endosomal sorting complex required for
transport, ESCRT)/" 3 ()i 1% B 42 2 NCOA4 Ik
WA S —F S T ATGS 0% By 1k i iz i 42
ESCRT-IIT P4 4 8 42 C 4 11 B 7] A 5 E Wk 52 1
NCOA4. p62. TAXIBPIFINDPS27EYLKFES T
frrbesd el kR, BREE A E AR
Wt 1 Je P AR & 2 i it AT 1, LB ARAE LI
T
1.2 $BRAEE
1.2.1 &= A4k A%

Bk I R TR 58 A T-NCOA4/K T,
NCOA4/K 3 3z A0 N 2K P35 . A 4n i N 2
KPS I, A E aE BUR AN & AR ) 2R R
. NCOA4HCliir 45 1438 5 HERC2 () CUL 7 [A) Y &5
FIAER A, T8 B2 2 - B AR 22 40 K B v o6 i
NCOA4, HNCOA4KVFEARM, &k G Wz 5
fils HeAh, BRKFTHE S RHINCOA4 S BhiE B 45
H, TSI R R Bk s A R D
R, ARk & 2IKE, NCOA4FHERC245 &
Wb, FENCOA4KN-THE, etk | kA Tt
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NCOA4N T8k | BRI, 17 4B 2R o A
AT, SRR T HT2240 il 2 140 20 25 1 A &
FE, ghAh, HHFFEE, NCOA4S5HERC2IL
AL SNCOAAFIFTHI S G AL EE, HMR
e —HZRTEARESF KRR, WARMEHAM
E3EFE 2 5 fEMINCOA4 K IEVEF
1.2.2 HERC2-FBXLS5-IPR2iA#2%k A %
FBXL5(F-box and leucine-rich repeat protein 5)
JEF-box £ MW &E, 2 — Bl 5C B 1 2k UK R
H. 758 [ 2(iron regulatory proteins 2, IRP2)
TEAERF MM Fa S il E EEAERH . HERC2UR Y
FBXLS 1) & F B4R FE A, 8 #IHHERC2-FBXLS
AH AR FH B8 RN AP0 #6 U EHERC2 F
THEFBXLS, JFBEZ IMFBXLSHEEM. ok
1K FBXLSHE [a) 2k 1 5 85 1 230047 8 1 B A4 P A
TR P2 ) P4 fif 5 5040 g P 0 2k 25 B PR, M 38
T AR BB CE R . AT AWHERC2%Z AL
FBXL5-IRP2AHIENCOA4-£k H Wi Fi b ok 4% 8 %
8 F 42 0 A0, {8 H Bl R B BTHER C2.
BRANZ 2 A G AE T ATNCOA4S T T e (1) BARAE
3 A EHERC2 I R F =& |MAETE, KiEX
W )RR A BT 07 TH O 9T

123 HAtbEfpifissk g

BEAk, A A2 R M TTINCOA4F ML H
W7V . DNAFIEEFNE-1(DNA methyltransferase-
1, DNMT-1)7EDNAHF A B EEZ Y, HEt
2R B IE S AT LIRS NCO A4 T 18k E WK A
DALl U REEAE S WM AL
(coatomer protein complex subunit zeta 1, COPZI)IY]
R AT S EINCOA4 KR ILEIG I, (e E A %
i T 1 T 4 B N R K P, R S B I R AR
e, ik, COPZIZERRM s,
COPZ1/NCOA4/FTH 14l & i A ¥A 97 155 1 4H i 538
IR Ao YRE5 M8 8 F14(bromine domain protein
4, BRDA)EVFZIRAE R s &k, HRE a4
FIQIUA T %k B WKV e ia Y. 48
i, BA R K2 A IINCOA4TE 11 & [ 58k 5 W
MR R, HARIERNCOALHH ST 8 4%
BRI W ) B AR BE R ORIL R, AR A SQ X — [
VROl EZRERIR PN SR S

2 HREBSH%RIET

BB SERILT R REY), HRHS 5%
(RIAR 9% B 1 AT TEE A R P Bk B Rl . DRIk, BRAE
TR FUA T AR . 3 5 Bk B W R LA AT
FC, ERETFERHE . MRk B WA BGE R Je R it
R, AT Bk 1 2 TR ORI e (e g A
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BRAET 2 — Bl LRI . s e A A A RFAE
G sE T . TR, BT
BEMSE A BE. BREEEMIER, &S
FRHE R BB IO A A B 4VE VI R B, 38 Rk
2 P 4R A I R R 0 R0 4 B S T B A A, S g
MR A BRFET . B E MRS BRAE T 1 58 RARILA :
Bk W IE 1A R R PR TS . BRBE TS LAVE AE L A 4%
BRE R

Bk E R R BE T R R LR, Bk g
RS SRR T R A Bk B R R T R
AN 2= 5 W i e A= 4 X s B AR AT ot Ak
Vi, &2 5H,0, K4 55k B A BRI A
(reactive oxygen, ROS), I&R™EH 4Hfifh, %5
SR IE T R AR Bk B AR R BE T S
SR HR R B s, AT R R WA G R
.+ NCOA4FIELE H /KR 2k R TR, gk

M RIE T R A . R FRATGSMATG7ReF ] H
NI Al IR N L SN i
Pk BWERERAE TP GaoZE PR B, UIEREK B
W ) S5 B L INCOA4TT IR R e TS, 2 1
SRERFE T BURYE . NCOA4 KT 254 7] 4 55 42 4
T RO BEARILE AN 7T . — 5T, B E
Wk 72 A T K 8 U 5 B 15 5 00 L A A R AR T ) R
R S— 7T, BREHIK. B BCH S Ay
4S5 PU AR AP I BRI, RIS T 40
ERREAIRE P, AN, BRERAMFTHLE 3
FILPRARRS, g =R, TR e =M
2 SR FET: . MumbauerE PR L, FTH1H
FeORE TN R BRIt T kT an, B
Wit 2 Bk A6 T 10 I R 2 R 7, AEL A B A 7 4 1)
A BT B BN Bk N R AE TR TR THE IE 1]
AR

LAk, ANFEIERBET I S5 S8k B W ock &
HNCOA4I A KA Al . ZEFiFEJE . Erastinfll
RSL3[FEAEAET 57, (H BTk B Wt 1) 7 FH
BLHF A A . Z 4z FE 8 v] bR 2K 40 fa )
NCOA4/KF-, M4l 2R M i 3 5, R 4%
VA 44 i E Y. Erastinth Al {£ 3 NCOA41H)
Rik, FBARELERAKT, A EWRAKT, HiE
M2 BE T BRSPS . RSL3 ) 52k 28 14 1) P&
LR, A 5% AWMKIHYED mikE

W1, NCOA4XS A FIFET % T USRI A,
B B -k R T B S R 1 RS (R T S B
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3 SREESHEXER

3.1 $kE S RRGk i EE RS

Fioi S I P VE #5115 (cerebral ischemia
reperfusion injury, CIRI):& TP 2E i i I ik &2
MR AN G, 38 Rk I 20 23 K 4 R G R A AT
TR B Y. CIRIRAE S, i 4k
I BREEIRTE, FhE4H INCOA4FR L /K- i,
P B K Bk SR ARG T S A AR R I, B2
AN A WE R RE R S 5 CIRIF E EHLH| 2 —. CIRI
R B I A T 4 A 252 R AR ENCOA4R L
AKCFTFE R IAT 530 8 RS 5 7 TR AR

FESR I ARG 5, NCOA4ZR L% i
TEBEWEKT. CIRIUENCOA4/IHY £ nl it 5 H il
FEKF T B A KRR A 5. BRFER I, /D
B DG 3 ik P ZE B 7 FFNCOA4 mRNA KPR HF
AR i3RI, NCOA4E A /K& 3EA 2
FAmRNAS B3 2%, 2 BT 2 A 08 B At 1) B
AT T FE D o 7R S ER AR FIMG 132 19 4F
AT, SIEWMRAE, 8T 505/ HEE
157 (oxygen-glucose deprivation/reperfusion, OGD/
OGR)[M# 4 JTUNCOALZ F A B E D, X ERE
BDBINCOALZ A TR, R T OGDM £
TEHNCOA4 Z A R KT, (H AP L OGD AL
A A HERC2/KFBHERC2 5NCOA4 ] 25
&, EXERYPIOGDMEITLHNCOALZ R IEL,
Al RS T2 BRS¢ VE KBS (ubiquitin specific
peptidase, USP)SHNCOA4EZ HAL, B4
FRI, FHRX#HE RGHUSP14ThRE I B B0
FHEINCOA4EZ FA, HANCOAKI-IHIN. B
HEEKCE B, mTL, USP1452 B M4 T
NCOA4/KFaTF#, RFEFMEuE AL
e B0

fEUSP14M 2z ZMAMER T, MAELH
NCOA4RKLKF L. BEAEBRG RS ET
BRI IREBEROS. T B E BT A, FR
MO RAER AR, BAET. LiZR, A
USP LA BRIIHIFITUL, A B XOGDM &yt h
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FHORAR 5 i B AT DU BERR B W 0%, K%
REWCIRERG . LisPRIL, 3819 H RR- IR R
& i (cyclic guanylate adenylate synthetase,
cGAS)-THL & H: K] 33 25 [ (stimulator of interferon
genes, STING){& Tl B AL e RIR) S 4 M A5
S, WZ5 7 RICIRIFE R . 5%
VK E S PIE S50 AP IESE T cGAS-STINGAE 51 #38
HEEE AR S 5 R ICIRT. L8R, /RN
e 1 P E7E6 hiFF cGASFISTINGERIA i, i £k
B M EAREMEEE B E. &HH
RU.2514M1lcGASJ5, NCOA44\ 3 ¥k [ Wt [F %52
FlHma, [FEAEREE B bR S S ELC3BAKTFH T
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Ihig, AT WICIRIF 5 & 15 B AR F
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NCOA4/KF (AR A S HH A7 5 18 BR 0SBk E R
BL . 8k B B OGBS EYINCOA4E H Mk A
FE PG AyE 7 CIRIH R ¥4 O E AR . 40 1
NCOA4KIL. EiBkHE F KAl PLRRR A 4 i)
JE B A KT, AT A T/R T 5 (10 10 453 47 £ A
FIVETY AN o
3.2 $REMSEE

Bk B WAL CE AT R e T RS I — T
TH, K 1 W PR TP 9 25 % PT Ay T e 400 i ) 7 PR 4
FEPRUESCRE: S5 — 7T, I BV Bk B T R
2 FEURMM AN K EZR R, 4k 51 K g 4 i gk
BET-. WERKBL, NCOAATEFLIRE . I 15
A1 = R IR R T BOE BR E R, AT 0
AERBE TN R FE U ThREDY . LR A BR T
IR, RIRFE RS 2 H . K
B, AR AL SETHI RS I, k2,
FTHI ¥ e 23 B $0 ) i gg A= K i fE P 56
TMCF7FLIE A M IR TR I, NCOA4HI2FH A

[0 B A ANFER, NCOAdo A FL RS i i) K]
T, NCOA4BN 5 F ¥ (1) 34 58 A1 12 28 2% DI M
KB teAh, ZuoE PRI, FREVA T PR A4k
4y TR 25 FPBC@SN Al i FiANCOA4 )%
R RSN R FLIRE AT 140 H 14k B g, R TR0 25
Fe 3724 KEROS, M FHATIMIET:, N
51 PR 1) R

Bk W 2 5 e 4 3 )4 sk e R e
JE I 2530 72 .- SantanaZ5 U078 g IR PANC 1 41 o
ORI, R AtgS/Atg7T-NCOA4H Al HIHIFTH1 %
B R B e R, I ORI N R 1
JE A BRI AT T . QuEEl R, WHET R
A[FPANCIIFTH W JE ik (R A%, FFAEFELC3-
I 7KF BT, w OIS Bk B W 08 i SR i #5 i e
ER . 7 & BE G B T 38 FHA B MAvE PE R A S8k iR
LR 1] 5 T A B A, 51 A P P U kB T K
SERIROSII T R, 4 ok Mo s £ & 2B R AR T SR R 3
WARRIPUMRAE R . BAh, ShangZEPURIL, Sk
Rt B VIR E AR =P EA XKLL
(tripartite motif-containing 11, TRIMI1)HZRIAKF
B, TRIMI1W]E#UBE2N-TAX1BP 115 53 #%
DSk B e R, T R R A R 1 R
J& S it 25 o

B BRI, TR R 2 B AE I R A FE HNCO A4
EAEHEE R, (ENCOA4MI2AN A [ 8 5 48 74k
NCOA4aFINCOA4BFTHEAE FH HAMIF, HEAME
FAMUE M A TE 28 . TFTHIL U E 2 Bom e & 2B i fe
HORFEIIHIER, AR e IR R A (e FH sk 1
FHIE SR g i Fp s . o Be S B i e . Al
b, B (] AT 2 A AR SRAE AR BT T 7 1)
33 HBEERSLNERGRER

FECV/RB 48 BE Bk B Wk T 4 17 2
WA E, A MAERE S, (A8 E KT
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FILEM B 2 ™ 2B R B 5 4, F AR, FER
FLOGD/OGREL A AJ v ¢ 3] 2 B - (1) W] it 5 A
USP19. NCOA4. LC3II/LC3 1 Fik/KFHI$2
. IXBRINER B R I RO 2 0 ULU/R A
(¥ FZHLHIAY, Shan R I, TEH R-3-H 4
AMAT LA HIH9c2 48 JL FINCOA4 /K- FILC3 1T
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