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Abstract: Sequestosome 1 (SQSTM1/p62) is a selective autophagy adaptor protein that plays an
important role in the clearance of proteins to be degraded as well as in the maintenance of
cellular proteostasis. p62 protein has multiple functional domains, which interact with several
downstream proteins to precisely regulate multiple signaling pathways, thereby linking p62 to
oxidative defense systems, inflammatory responses and nutrient sensing. Studies have shown
that mutation or abnormal expression of p62 is closely related to the occurrence and
development of various diseases, including neurodegenerative diseases, tumors, infectious
diseases, genetic diseases and chronic diseases. This review summarizes the structural features
and molecular functions of p62. Moreover, we systematically introduce its multiple functions in
protein homeostasis and regulation of signaling pathways. Furthermore, the complexity and
versatility of p62 in the occurrence and development of diseases are summarized, with the aim
to provide a reference for understanding the function of p62 protein and facilitating related
disease research.
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1 p62 FEFEKE B W A RAE

p62 SETEM ALY &I S — A e
H P e, WF5es KRB p62 HA TR
RAERIEE T, FEMLIE o DABCLE ORI ERTE
A AF7E, Shin ¥ H Ay 4 & Sequestosome 1
(SQSTM D™, N p62 SN F 5 S YLk
L, W8 AMANBE TR BHA 3 FEIUIA, H
HPRR S'UTR AN, (H 4B AR T B3R (4 1)
p62 Zih 440 NEFERR , 43T JiiE N 47 kDa, ZIP
(zeta protein kinase C-interacting protein, ZIP)Fl
A170 43 R HAE K BRI B A AR AR 24 B o 2 i
R 7 91 LL Xt 45 SR BH ik 2L [R5 R R SRk 1 i B
B RS, ZIERRTP SRR 90%",

p62 HETHER HA 47 kDa, (HE2ES 9 1)
A& 2): phox Fil bem1 £5 4438k (phox and bem1,
PB1).ZZ RIBEE 45 #4938 (zine finger domain, ZZ) .
TRAF6 %54 45#) 1 (TRAF6 binding domain,
TB). #Eif5 5 (nuclear localization sequence,
NLS). ##iH {5 5 (nuclear export signal, NES),
AR -4 & IR - 22 & IR - 95 A TR (P-E-S-T) 45 44
I . LC3 M E A 45 #38(LC3-interacting region,
LIR). KEAP1 *ﬁEWﬁH@ﬁ*@iﬂjﬁ(Kelch like ECH
associated protein 1-interacting region, KIR)F1 C
Uiz REE A S (UBA)GE M . =F & I RESS
R T T p62 DIREMI ZAEPE, 10 p62 etk im
it PB1 S5 5Scl H SER AL, & p62 {2 A
SYETE BT TN, S48, PBI A5tk T 5 H

SQSTMI1

ftb 75 PB1 S5AIAE SO EARE T, N2
AN B 134 (extracellular regulated protein
kinases, ERK). (mitogen-activated protein

kinase/extracellular signal-regulated kinase
kinase3, MEKK3)LL X A ARG L, HEITS
HAEE AR MRS 22 SRR 57 A
HAEHE 1 (receptor-interacting protein kinase
1, RIPOMEAEM, W5 5% HF xappa B
(nuclear transcription factor-kB, NF-xB) SEL S
WS TB Z5H 5T 5 e SRBE R 32 (A O
[A 6 (tumor necrosis factor-associated factor 6,
TRAFO)MIZE A, feif TRAF6 R IF i
K63 212 ZALLIBEE NF-«B @, NLS Al
NES 3735l e € A5 5 Az i 5 5, i p62
HABBUFRIIGE, Hh NLS2 pBEmR (b fEfe oF
p62  H 2t i S5 A2 i 2 4 A ke FE AR L

PEST Z5#h38 405 il 2R (P) 4+ 2R (). 2251
()M EAPR(T), FrLAghR N PEST J¥4il. fEH
B, PEST FRAIHOA N & HEE S 268 &
A B AE A # AR, PEST MBEER LS 8 1R
PR BH A P, LIR 25 Ha) I A0 5 SRR AL A
BRI, {2k p62 5 A MEAAREY) LC3 HY4S
&, I p62 ML ARE R A RTERR . KIR
LER BT A T p62 5 Kelch FEFR A SR BEAH S 2R
[1-1 (Kelch-like ECH-associated protein 1,
KEAP)AYEEA Ik KEAPL [ 3T ok 8 1
E2 #H¢[AF 2 (NF-E2-related factor 2, NRF2),

e VTR AL N (anti-oxidative  stress) 443 1

CDS length: 1 323 nt

NM_003900.5—>—HH—>——>—{ P NP_003891.1

CDS length: 1 071 nt

Y

INM_001142298.2, 2>

> HH——>—H—>—{INP_001135770.1

NM_001142299.2 2

>——HH—>—H—>—[FNP_001135771.1

1 p62 By 3 MBI ik
Figure 1 Three splicing variants of p62.
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N 1 82 128163 225 251 386 434

ZL B PEST - LIR PEST UBA

=
LT T |

p62, aPKC, RIP TRAF6 LC3  Keapl Ubiquitinated proteins
NBRI, Rptl polyubiquitin chain

1 | 1 l

Oligomerization Nucleo-cytoplasmin Keap1-NRF2
adipogenesis shuttling pathway

321 342 349 354

Aggregate formation

NF-xB activation Selective autophagy

2 p62 N FIhaesEME, 1% 9 NIhEESL: phox Ml beml 45# , ZZ RISEHEL5H)IK . TRAF6 4%
BEEL . ENFES . BMlES . PEST 455k, LC3 MHEAEHZMEL . KEAPL A HAE FH 45 H Al
C Wiz RE5 G455

Figure 2 Molecular functional domains of p62. Contains nine functional domains: phox and beml domains

(PB1), ZZ type zinc finger domain (ZZ), TRAF6 binding domain (TB), nuclear localization signal (NLS),
nuclear export signal (NES), pest domain, LC3 interacting region (LIR), Kelch like ECH associated protein

1-interacting region (KIR) and a C-terminal ubiquitin binding domain (UBA).

&N, C N RES A (UBA)ZS M e X2
FHA BRI RSN T s
RERR AR A1 ZAL Y2 A Wik p 2 e E 2L,

p62 FE MIEEEE R T HZ2HE 0 55+
ige, WEARGESEE M 5MpERK . A
W | i A0 S5 AR PR PR AR o A TW] B9 2 A e an o] 52
M p62 BYAH G VE T | A E AL DL & BRI &
MR SAES I R I R B A I TE, PR
p62 WHEIAE A JEF= T UENC AR . e AR
RIS S

2 p62 ATk

2.1 p62 5HNE

AT KA N B 2k R W A SOV X A
HHREIE B 1 2 X R Ess 4R B 2 o 1 — A X BR
B R R — R TSI S A AR R T
My 5t RH A AT LA B s . 12X
FERY DX I HLAT L5 A, e /R SEAA | Zebr iR
VEBRARSEN SR AG SR AR, Az
DL R R SE . Hidr, AH43 5 (phase separation)
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Sk 240 BB A T — R Xof ST ) DX IR e AR A
A SO A PP AT

MAFF A BEYE, 2RI Z [ AH HAE T g
L F TR R R A o 8 2 kA
W 5T IE 240 b NI B MR R IR Y p62 #F
REJE UM A T A I R (p62 /AP, AR R 2 AT
SN B p62 i AR > B AR T HAh 2202
FAteE NS £, pe2 i N
PB1 g5t 2 R4k, Jfiid C i UBA g5kl
ZREE . MBS R PR 2 R K
JE, BB SN, 175 5 5 B R RUR Rl 2 3
It BRILZ A, p62 1Y AR 1] LM p62
INAS BRI 8, B8] 40 B8 T 45 A4 S8 AH O 25 1 (death
domain-associated protein, DAXX) ., H Wz K
(next to brcal gene 1 protein, NBR1) ¥4 51455
4 Bh £ B (ubiquitously expressed transcript,
UXT). LR e 8 15 i R[]
AIPLI e ot pe2 S5 . (4, NBR1 Fl K63 iZ %
HEAEHE p62 /IMARITE UM T p62 1Y PB1 4514
I, DAXX 3§58 p62 HYFH /B {H A T PB1
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ZERIEISTO p62 1 ZZ ZERINS NR GG
IR AL 1 B A S N-RER 10 BRI 2
0] (455 Al 5 p62 RAEFFEEH S LC3 Hy4h
12021 UXT N5 p62 (1) ZZ-LB 25 IR&s 4 LA
PEEHAE AT, BRI p62 A HI S B
NTESS Y BLRE A —FF , 215 HA R A
P2 IF W 5T TAE

p62 /AR R 5 AT DGR A RN
P, I n] LIRS N HER A BIER SG 2 —
P . WEIIER], AW IARRIC R
LC3 2 UARRRALIE (L C3-DI 51 A HE p62 /)N
RN X ULBHRR 1A h A B 8 A Bt Ah,
p62 /MAHL H] REAE D iR s A WA 5
AR L BRICLISN, 2R p62 MIHEAE
ME AW ENMET, flin KEAPL, HEN
C W56 R it (histone acetyltransferase, KATS) .
B 45 BRI 5 0 A B4 28 11 (focal  adhesion
kinase family interacting protein of 200 kDa,
FIP200) . 22 % 1%/1 2 % 25 1134 (serine/threonine-
protein kinase, ULK 12! H A %420 88 & 2E
F9 53 5B, B 0 i W 2H 23 O IS5 A 155
R UET p62 1R S 5 BRI 215 516 iRt
SRR, RS B T I p62 K HH AR
H YK R S FEAEHLE]
2.2 p62 SEARRSHER

HEE TSRS Y R A . A
ISEIRGE I LR ArT AR B S RN 8% B A R A7 A
RAPIRAS R CHE LR . B BURE i —> 32 2Bk
BB RIS . WO R B E F A
R, XU B E T AN RE . xR
BRI A K, AEFHERT TN
A EAE . SRRSO . AR SRR, A
LRI 30% 85 AR USRS DT & . A M-I
TRFNZ 2 -1 TR R GE(UPS) /2 171 57 4 I AR A Y
WIS FE T EERRE . D REEZ RS,
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DA R e AT TR 2 1 5T A 25 R0 At e AR S b B A
Mo BARXA RG], (HEOR B Z PR R
e AR FIRC S LA, Peanm s —2efk
R nz 2R, A s i) i
HttQ74%; [R] it M2 B e, Hohh s pe2.
22.1 p62 SEFEMHARE

W FE2EA 3 MR, BIE A K

(macroautophagy) . il F| B (microautophagy) 1 53
TR T 19 H 1 (chaperone-mediated autophagy,
CMA), EHFAEE AW, AW A7 T A
farb, B2—ARBEREYFIR, fETERK
FR A B RIS A BT L R AN SZ 40 A i
5, DMARRA NS Y BRSE R B, A mEXT
sk r) STy B R R . S AR RN A
Wi ANR] , BePEPE A W L SR A0 5 A PR e
JIEY), I i A WSk S Y, B 46 p62 \NBRI
TAX1 %5 & % M (TAXl-binding proteinl,
TAXIBP1)S 2, p62 25 5 ubPfpk 1 i i B
MR, BX Tz RARAEMAIIE W0z 4
BREE, KYEAKNZRZREBMES
p62 ] UBA S5 IAH AR, R p62 5 A MR
Yy aE P B AN i A ) SR AEAA s p62 19 PBI 45141
PR A BRI R R, &
Hi p62 A LIR 45 Fg B ] FE A B Wi i A v
fift. ULKI #EEANS: p62 19 S409 {7 5 B AR AL o
W6 ) (2 HE S403 i ki f1 TANK 254 B 1
(TANK-binding kinase 1, TBKI1)#m2 k", £
UBA %5+ 38 f) S403 F1 S409 Ab iR 1L 3 5 p62
Y5 poly-Ub Z5-5 36 F1 558 , 2 iFiz RALIRHIH)
FEff . p62 HBIIRYIAES tE F2T UBA
SEIBIN K63 12 R EEM It tEY . WFSEIEET,
YRR E S BTSN 1 B 2 BN
AN F(N-degron), SEEATIH p62 Fr5tE
SEEETT L B WERE A
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2.2.2 p62 5EAEEK

2R - AR R GAE R F7 RIS
IR (T P A R R G E FH . X PR R
JRRRAS . RIAE . AN AR TR DA
2 ZABIEE AR 268 AR S A
0, R A LRSI AR TS B4, 208
A AZ O 0k AT 19S 8] 11S 3T Boks, &0 T4
Murz S A B . TR 19S thHEAA ATPase
A (RP triple ATPase 1-6, Rptl-6), = 5JEYHEH
1) AT I %18 2 208 120 UKL, p62 1 N % PB1
SERIER AT RES 26S B FIMHAR Rptl F1 S5a/Rpnl0
MEAE, C i UBA 45t &z & E
fEFEEIRERE . 735b, p62 fli FIH A S Ay
SENLE S E(NLST F1 NLS2)Fl— %y i Ik )y
(NES)HEA T i Sl A% i ZE Y, T Lz %
e BT A A% i s 2 A s R, i 54
M A sl . Ak, p62 ENL TR
i, TERZ 2 S Y SR R A R
it A R SCEVE A

E P T A P A S ot A K 2 5 A i A A
HE S A, SXRIE T IS R G2 I TREE R
TR . A W 32 SR ) B AR RE T ARG,
- Bk bl 52 50 200 it 25 50 A w1 B 1 T R AR A
TR A S o A B, AL ARG DN 2] 375 il
PRI 5 2 AR S MY R . P HeLa 400
i A, B p62 ZAZ ZAE T, N
FER AT 2R A B 2842, (R 2R I ARG A
By A, Ik, p62 15 X PR A% Y i
YR, B AT BRI Y I S B R B R
FEAHLEIA T

3 p2 Z5MAENFESTRE

— BT, p62 L H A 5
A EAE R Z o Re, Wi E RN T
NF-E2 #HGHe % K7 2P Bk A ¥ xappa B

&: 010-64807509

(nuclear transcription factor-kB, NF-xB)* HIIH 7,
s ¥ A 2 K F & [ (mammalian target of
rapamycin, mTOR)P*% 5@ 1 540 N Z FiE 5
PR IFR S T A EAE R, 2 5 5 5
o 3 3 5 X S A A S AR AR P IR T AR A
YERT, p62 Z 5T AN £ 5% L5530 %
e ZAH T A L A R TS B

3.1 p62 5 NRF2-KEAP1 {5 5i# &

NRF2 Y5 1 & 1k 2 W JC 4 (antioxidant
response element, ARE)FI%5 &, 2t Fiif— &7
AL RIS, A ABRE . 27 0 H RS L
PR AR DT 45 o A Ay 200 L P e o ) 0 4B AR K
RSN Y 2 WNOE =R & (93 I INTY S bk ] )
PWEREE IEF G UL R . KEAPT 48 2EF Cullin
3 (CUL3)H E3 HE4EMERIfE 1% W (0 TIRY)
PO, (R LR F NRF2 (992 Z AL IR fE
AT PR AR A P o 2 2 i T 246 v 1R i 7
“H (reactive oxygen species, ROS)H}, KEAP1 ] )
o7 M 2 DG R AR L B R AR B A, BRI T
KEAP1-CUL3 &Z & WIHZ 3R E3 I HEHE EIF-
HUNRF2 T A 5y B FaEA o B4 (9 NRF2 AT LUEL
BB A, SPUEL SO e EUE R T
S v TG4 (electrophile response element, EpREs)
g4, 1R XKIEUR St A AL BRI AR B
st

p62 FELE L 3 FPHLEIF T NRF2 Xt AL
BN (1) BEIRAL p62 () KIR Z5F41(S351)
Al HE I KEAPL A9 (double glycine repeat, DGR)
SEFIRE, JERE p62-KEAP1 E&W), %ESY
# UPS iR 4235 Bk , fili NRF2 A#Z%, AT #TH NRF2
FRIEH BFE 5% 5 (2) p62 it 2% p62-KEAPT &
S LC3 % LC3-p62-KEAP1 &4 ¥k 1H
KEAP1 W%, %28 £k A v gl
BRET; (3) iR p62 HEEHEA ALY ARE,
Ja s PR Rs . AR L, NRF2 tLREH

: cjb@im.ac.cn



1380 ISSN 1000-3061 CN 11-1998/Q =4 T #2244  Chin J Biotech

WA WE . 4K NRF2 Gy 240 iz b, i
b/ Mafs 22115 ARE 454, 9F LR H WA ¢
FLR A8, BL4E AtgS. p62 A MaplLc3b, H:
e S TE ARE BHERTSIH, M i
Atg5. p62 il Le3b EFIRIFRBIA 3). B2,
NRF2 & 42 1 {12 [8]38@ 11 p62-KEAP1-NRF2 1F
SR [ A A AR R O R PO,

3.2 p62 5 NF-xB {5 5@1%

B 4% HF -BEES 58 1 (NF-xB)j2—28
PR B SR TR R h R 2Rk E R
SHER, S5 SHURGEE | SORE RN . 40
A3 EE AR SRR (R 2 5, ) Bsf 0 81 428 22 o A B
s BEAH G HE R A 2351 NF-«xB Z i 5 A
KE A, p50 (NF-kB1), p52 (NF-kB2). p65

Proteasomal degradation; i
Autophagic degradation ¢ @ g

PLO

@ o —

(RelA). RelB #il cRel (Rel), ‘EfI13AH %) 300 4
AR KB N-2K o Rel [A] Y 45 # 5k (Rel
homology domain, RHD), X6 H i —RIEE
A TIRERY NE-«B, 1L NF-«B BEA %A
) DNA 454 4 3 il F(IxBa  IkBp .
TkBe) AT AZE A0 NF-«B RGP
PPRSAAE . AFME S E R Bs 17 =0RIG
L NF-«xB, HH, IxB i#i#(IxB kinase, IKK){E A
—DEEAO, TR AL, H KKy (1
#BFRh NF-kappa-B essential modulator, NEMO)
12 ML B Tick-au, Tick-B 28 TkBs AT LG
IkBs WlEIKKfEM, AP RST 1 22 2R 5k
HEWERAL, SRIGTER IR AL 2 ik, Ak
26S AR .

Proteasomal
degradation

- -

Nucleus \\\
Ay

Anti-oxidatives
stress gene ‘;

I

| = P62 !

\ QUREDIMaf— 5 (5 ;

\ ARH | Transcription [/
/

Cemmme-

3 p62 £5iE7 NRF2-KEAP1 (52i@%  KEAPI %54 NRF2 {fi NRF2 )& [ HEARE#; p62 1151
KEAP1, LM p62-KEAP1 & & ui ok FIREA/ B Ve -FE R ORREAR B NRF2 A%
Figure 3 p62 is involved in regulating the NRF2-KEAPI1 signaling pathway. KEAP1 binds to NRF2, allowing

NRF2 to be degraded from the proteasome. p62 recognizes KEAP1, forming a p62-KEAP1 complex and
degradation by the proteasome/autophagy lysosome, releasing NRF2 into the nucleus.
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p62 A JUA I A2 5115 NF-«B {5 5. &
S, MIRERSER T o (tumor necrosis factor o, TNFa)
5 M IRSE N F 524K 1 (tumor necrosis factor
receptor 1, TNF-R1)4%4, TNF-R1 5£4 TNFR1 4
FRIFET 252 1 (TNF receptor-associated death
domain, TRADD), J&# X2 EAEAEN
P 1 (receptor-interacting serine/threonine-protein
kinase 1, RIP1)FIfIRERIEIR T~ 52 (A H0 5 K 1 2
(TNF receptor-associated factor 2, TRAF2). p62 i)
77 FHESZ S RIP EARE5EM, RIPL % E3
DR TRAF2 27 #2M4%, 27 %1k RIP1
HESEIRAL IKK ) TAKI, XS5 KK 761k,
il NF-«B #REBOF LR R ANAAZ T, Bod e

RUELSE, AL, R F-xB ZAAEE F A (receptor
activator of nuclear factor-xB ligand, RANKL) 5 H.:3Z
Kk RANK 4555451755 TRAF6 AL, i/ TRAF6
IS KK AWM NF-«B, 1 p62 5
TRAF6 4545, p62-TRAF6 A1 Sk iy
FE M C (atypical protein kinase C, aPKC)#E FAH
HAER, SRS NF«B 935, [Fit, p62 7
NF-«B {fifb i 75— MERLRAEE A20 AIRERE,
A20 = —FPEZ KM, Wi NEMO #Y K63 i
HelZ A RIP1 ¥ K63 EEHAZ A0k 11t it
NF-«B %1k, Ffimimid 26S & AR R, 5
Hb, AMUEHR NF-«B J@EERY AT, p62 4Bt
2 NF-«B _E, JERUE SR (A 4),

A B
@N_FE ANKD Cell membrane
[ [TNF-R1[ | RANK] ]
7 S—— “ TRADD (TRAF6)
IKK @ l | R[PI,TFU.\@ U,Eb\i{pé;zl-\‘:
complex @@ H U ) Ub @

Autophagic
degradation

Proteasomal
degradation

=
wy]
w
=
fp— D
=
=]
/ p

Proteasomal
degradation

-
-
-
-

0

4 p62 5 NF-xBESEIE  A:IKK Z5YIEHE kBs HIFEAR. p62 fE0E A20 FUREME , A20 f1H] NF-«B
Ak, B: p62 ¥5 NF-xB {5 538 1. p62 454 RIP1 FE 1, RIP1 ¥ 212 ZILIFRTE TAK], {E#E IKK % ks
p62-TRAF6 & 54415 aPKC M EAFE, LR NF-«xB HIiE 1L

Figure 4 p62 and NF-xB signaling. A: The IKK complex promotes degradation of IkBs. p62 promotes

degradation of A20 which inhibits NF-kB activation. B: P62 regulates NF- kB signaling pathways. p62 binds to
RIP1, which is polyubiquitinated and recruits TAK1, promoting IKK activation; The p62-TRAF6 complex

interacts with aPKC proteins to co-regulate NF-«xB.
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3.3 p62 5 mTOR E5EK

A2 X H2E 11 (mTOR) & — Fh 22 & R /5
SRR, 1E MR AR B R U A S X 41 5
T, Z2HABRIIA LN A Fd R EARA
B REWG ARG, AN A v 7EE TR TG
#LF , mTOR BT , AL 9 A G R RE A 47 5
T AEAR X (B 2 A B¢, I3 4 52 24 ] DA CRAr 20
L IR I 2 A ARG R o

mTOR & HMFIE G, 435128 mTORCI
M mTORC2, XA A ATE Al I P4 1% 328 A [F]
MM o BIFGRIER , B RIS N 5 V5 T A B )
mTORC1 & &A%Y, Rag HAZRBEZEIL
Ras /N GTPase, J&2d LR PEIH 17 R+

Amino acid

High

5 p62 BIERIAHE mTORCI & 2§
#% mTOR

Rag GTPases /& RagA/B 5 RagC a{ D 4 hli ) 5+
TRk GEH. p62 T mTOR 5 Rag GTPases
RNMEAER, i mTORC1 E&5W 50 E5
g A e 1, AT A B R p62 38 3 3% 42 Raptor
(mTORC1 E&WHIW > —), 5 mTORCI Fl
Rag GTPases JE im0 T2 E GWMHE, X2
mTOR B AR (B 5). p62 ImRIEL
Wi mTORCI J# B, FEMRSM IR, p62
PR BIEAN T AR T mTORCL T I
BOE LT, B AR A RS 4G R 4E
2t & % 1 1 (the elF4E-binding protein I,
4EBPI)™. FrLL p62 AT B ESZ 4N P9 i B
FERR AT IR 1 O

mTORC]I l

Autophagy T

mTORC] T

Autophagy l

p62 i i % $% Raptor 55 mTORC1 Fl Rag GTPases & & WAHi% ,

Figure 5 High expression of p62 activates the mTORC1 pathway. P62 activates mTOR by linking Raptor to

mTORCI1 and the rag GTPases complex.
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4 p62 ek T+ HITE A

p62 SrAn), A AL A RIE, TEAL
R R R . R, p62 AR S Z A
I AVE IR R KA R TR DG , R R, p62
S5 ZF R R FE A SR TR
i DA R AR E B 55 . © A ISR IE] p62 J2 i
AL . AW, T ERZOHET, W
SERE SRR, R B RS A
T TP S B AR AR RO, p62 B THREZ FEIE
SECEAESE T IVE R A HAGH ) . Bk,
DL p62 R SR AR MRl 22 1R A T M S
T PR Y B SRR R, TR I R A R R
HYEAEM . SR p6e2 78 JH B AR 4 (hepatic
stellate cell, HSC)H & 21414l 86 & J i VEH
PR, p62 TE 45 SIS B () 98 ik 0 g A G TR
rh AR Ay D A DR A s R DR A 4B T, 30T e
PR R LA B J8 38 iR T AN 7 AR B R i
4.1 p62 SHEZRITHER

AR R & A BE DA S AF I, Bn T
BN RS IR & R Y, X o0 A Bk
oA a2 il A% 2 1. A AR 7R N B 4 Y
SRR AR 537 J2 78 A 4 A% CQ R0 o A2 it [ v
BRI EE AP, Ik, & AR (e
Ptz R AT PR v e B B B ) B — MR
SP RIS A BRI T AR, BT po62
TEREBEE A IS AR IT S E A IER, p62
AR HA MR EA

BRT 7R % i SR e 2 — i L DA 1) BB B A A
1RGSRy R R () 2 1R A T PR o i 2
FRIE 20 M AME R FEEE F1-B (amyloid-B, AP)HE
He 18 JE B A ph 28 I £F 4E 2 45 (neurofibrillary
tangle, NFT)A#i 2 ] ULERPY A 2001 45 A4
LRI T p62 FNZ R ALEE FIAER K it B i
E L EESTWAI U2y (i) U SN -5 S P /S
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TEBT IR S B JR 3 AR A 21 p62 A BLH%ER
S, AHAE—SE BT /R P T B R A p62
B 255 4L N MAPT/tau (microtubule
associated protein, tau)f [ A F RS2 BT /R P i Bk
Joa FHLAL tau 2R A DG 145 2 2% 1) il 2
fiE, AN R RER /R T E B WS/ H WG
p62 51 28 AT A g 4 A K oA SR AE M ) 25
T p62 Hiz ZAk tau H RGN SL45E, o
A2 tau 8K IR IOR0CR, X BT /R R R
W ARIRE B R 2 —. 7348, p62 UBA 45t
BN Ser403 [REFR LIS TN p62 5 2 iz R4
AN, e SRR T S R A R AR il
e RME ML S, ATz R0
WY, BERRILRY p62 11T UBA 45 MR 5l £
R FA taw B, 51 A BEREAE . AT UED]
Ser403 WEERTLIY p62 TEF R P iff 2R FCm i & K
I AT TR, p62 AR IR Tk e LIt 1l b
FENEAEIRYT S . N, TBKI 2Bk p62
S403 37 x5 A4 , PTK2 (protein tyrosine kinase 2)
HH: TBKI FFRGMELIE M, fEdF p62 /) Ser403
PR . WFSTIESE PTK2-TBK 1-p62 %ifid it
P75 UPS 451055 3 1M £ B £ 7E TAR DNA 25
4% F(TAR DNA binding protein, TARDBP)
KL R e AR o B, BE
PTK2-TBK1-p62 #li/§i HiGJ7 % B4 TARDBP
T BRI AR A TSR AV e PO
NRF2 T IR 2R T k5 00 1 2 BRI 2
—B7, NRF2 ()KL HE S KM 2T
R, 3 020 5T b 9 3 1 AEU(ROS) AN i S BV
B4 .p62 2 51877 NRF2-KEAP1 {5518 % . NRF2
5 KEAP1 M55 e i L8 IR AR AR, 11 p62
et 2 AR S KEAPL, B p62-KEAP1 E &
YINTRE I NRF2 A%, ik — A2 dF p62 (1%
5. p62-KEAP1-NRF2 1F [ i FR 2 5591 BBl JR %
BRGS0 ROS FIER TR AEIR . I, 4
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#F p62-KEAP1-NRF2 1E {5 P AR 45 ] BB 2 B
IR IRUFBRRIR YT VS TE SR B . WFSTIERT p62
) 2ok E 8 TR 490 R T e e DR BT 20 o e SR /N B Y
IHIGREGE , AR K- RIBESR (AT AR, kg
PR p62 A< B AT LB Al e S St % il 28184 7 PR
TR TR T 48 R
4.2 p62 ShTLmAEEE

Ji &AM B9 (hepatic cell carcinoma, HCC)J&
JHRER FEEIE X, 2 REREAESET RS 4 R I
JEH, 5 FAAERLN 18% %, p62 B4
7€ A Mallory-Denk bodies (MDBs)z¥ 41l fifd A 175 HH
PRI SRR ZH GER 43, L RIX S 1 o SR AR AT
AaERG 4 BT 2% (alcoholic steatohepatitis, ASH) .
AEVEAE P B 514 % (non-alcoholic steatohepatitis,
NASH)FIAT4A i (HCC) & BT R A T 21
RrE, I H55 g o R AR OO02,

p62 JH L S AT 4L A NRF2, mTORCI
Fl c-MYC gt R, feif HCC my kAl
K JE BRI, p62 MR RAE I & A K
IR B R #E T REE ] . Bl S A
ROS 19 B 9% 1H 41l ffd (hepatocellular carcinoma
progenitor cell, HcPC)AF-1% FIAR B 14 finea e &
Az 0 XU 2T g A s 200 AN DR 3 A 5 B0 A
FACI R ) p62 e 5t 1) F BLIE T, NRF2
e JEF T 28 SRE A AU O O 1) R i, A2 1
P62 HY IR AL b 20 M S T o ST
i, HCC EAAHMLES R p62 REMGIGHK
PMETE W ALH ., mRIEA p62 P4 &
KEAP1, BJfE £ NRF2, {3 NRF2 54 5E L
S NRF2 A5 5 B EJTERUE RUARER , PR 8 A0
TR TS I A L T 9 2B . E HCC T 2H
U, p62 1 S28 I S349 i s (1 W IR fk 3%
58, Rl fEiE p62 AR LR RS KEAPL /Y
REJ), SEUNRF2 5 516 a9 G A, X8R
g HCC kJEZRKEE ., ILAh, p62 BRHE
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mTORC1/c-MYC {5 5155 LA AR e k4
B o FENFNERE S S5 M ALAE 1 o, mTORC1
H AR A RS L kR A kP HCC, p62
BRI/, mTORCI 5 MR I T4 HCC
50284 h62 1) mTORC AR iR 1k 7T LA
s IS NRF2 {5516 S ThaE Y, %W p62
Ml mTORC1 Z [b] 47 7€ 1F J 45 ¥F L) b [ 2
NRF2 iid G4k, B NRF2 4b, p62 ii7E HCC
KIS FEPEE c-MYC R A FRIE . -MYC
AR T 24 L3 2 R I B G A, DR g A K
FESL, EE HCC H Bl

P PE R0 5 S AF AR BE T | RE FIET 4 fb
PGS, SFEOFRLAEAE , Forh i LR 4N
JL(HSC)EE e AR HSC Wi 4 £ D 24k
(vitamin D receptor, VDR)J {b il JHFHE 5 5iE Al
Yk, p62 HIEH VDR F4EFH R X 2k
(retinoid X receptor, RXR)fH HAEH , fe i H 57 —
Bib, EEPLAEATPRINEE. HSC H p62
B B VDR EHEMER, S80RAE . F4E4k
WESR LM HCC [k, 25 LRk, p62 J&—
FPFE S B An e o R A 7E HCC A HSC H
PEEE 15T, Ui B p62 mI{ESh HSC H HCC k& J#
SHEUIGIPS R
4.3 p62 SHMIERF

WFFEIEN], 5 S p62 FIHAbOCHE
2B 255 o b Al VR IRAE TS 09 AR b s
Pl 2013 4R, p62 WA A Y A
JI9 7 57 W 40 B B 40 I (clear cell renal cell
carcinoma, RCC)FR Wi Kik p62 {Ei#k T X1k
T D S APPSR R I T AR AR K, T p62
() RREAR T X R AL S S e, B T 4
FRLIE P I T I TR B AN AR Z SR SR 3R
W p62 TE45 H i 41 FiAY, p62 iy frid
RINA B T4 E AR KA. BIEIES p62
W) 2Z Z5F3 08T Z A BEAEFEE 1 (RIPHAY
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S NF-«B 3 B 38005 , 520 O S5 200 B () 354 7
AT, MOk UEHE W p62 tu R Rt
PRI DGR 7, QB e T2DM 5 . RV
KPR AR PR s | AR B | R XU R e
AT BRI B PR RE A SRR AT O, R
FE 7 12 g T Je AR R o e (2 ik B s AL 2 1)
PG AL, T B0 T IR 55 it 7 10 785 55 40 T 0k
B T p62 #IE mTOR M E, Kbk Wi 4nig
N p62 (k= SR Fe Ik T B0 A i A
i, AATTIE /D B W v I AR BRA RE A, A R
FHLA MR mRE TR T Bk, R4 p62
FEIE b B v R e (2 SR AR D (R ZE IO B
Sl b e oS R O (9 2 R il e 1
FERIEREBOE R TBK {555 S5 B 7ENg
PERTFR L E I A b p62 LA R, B ]
RE R 78 R0 AL R 2F NASH A6 HCC &
AT IET Rk, A P p62
ZICIEY A IIRe , BTG Bk — 8 IR R E
JO 7 1 45 ) R B L i

5 4%

g bR, p62 HA ZAThie sty sy, Xk
E T ERRS S ZME SN, W 20N
PAEM R, R HEAAAE LR B TR
WY, (BRI LUE A8 p62 TESNE Th PE RS 2 . XL
T o A2 25 T p62 AKERIBE N, & A2
MOdRHE T B G BB AR A AT 7 S DA R A ol
AR S, X P AR 1 e i 1 i .
SR, JE L] S 4 i o p62 12k 23 X
seite, FEACEY AL IME S W, A
ik — A5 B A i ) & U, Ik, st B
W AR B 7 I BIL R 4E e g Rl B p62 1)
SIS B R XTI e e A S R ) B A B AR T e
YEAE . B MRIZ R - A R SR R
1) 28 11K f# 8 0] ik &K (proteolysis targeting
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chimera, PROTAC)I) 43 F-HES#E B LIk, $En)
FH [ Joi [ fi# (targeted protein degradation, TPD)
CL W7 A VR 97 AR DB () 22 kT A
PONES G2 ZAIRY, p62 ¥ anE i~ 21
EEREMRHLER . B VS-S A RS UPS A ALK
FAK, AR p62 By RERE kR H i A
AFEAR BT R 31 S VSR T W [ 1
(autophagy-targeting chimera, AUTOTAC), i#iit
AR ZE G HCIK (target-binding ligands, TBL)HI [ I
#1475 I 4K (autophagy-targeting  ligands, ATL)4 #
a5 E p62, il B AR EAR-p62 51
(RS, e FEIR N EIYE tau 28728 1R B RIS
AU RS R ) A R S HE IR YT AL, X
g FERIIT TS 250 0T & TP R B A K AR R
TG, WO p62 SERIRIT R R IR T
AR, BEERARLIE, p62 S5HHTE . HE
JRRRAS . MR BRI YOG R AN TS B R
S AH SR IA T P BT A L . A5G m)
TR MR, I ER A e B S ol 2 1k B
BT R ABR , B IR T S At B 2 I
SHrk.
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