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Progress of study on p62 and protein degradation pathways
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Abstract: The p26, a multifunctional ubiquitin-binding protein, has been proposed to be involved in protein degradation as a compo-
nent within the ubiquitin-proteasome and autophagy-lysosome systems. As a scaffolding protein with several different kinds of
protein-protein interaction domains, p62 mediates various cellular functions. Importantly, p62 plays a critical role in cell’s selective
autophagy and oxidative stress response, which are associated with the pathogenesis of several human diseases. In this review, we
describe the structure of p62 and the mechanism of connection between p62 and ubiquitin-proteasome system/autophagy, so as to

provide some perspectives on p62 research.
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ARERMAE S REEOR, REHZ Rk, 4 UPS
BARRRAR e W A% AN AR PN PR R AR T R 4T
[N s B 3 N ol 1 DN S 1wy i
WHErRTBEAMR. FEKGEmEOR. ZE20
FR 4 B 5 FONASZ A B B AP, AR RF 40 1 9 40 o 1)
AT EAPRPECRES (YU sESE ) T,
WA FH AR AT LA A SR S SR R A e U
H A1 O £ i B 1 3 W AH O¢ 2 5] (autophage-related
gene, ATG) ff =+ ZFh, M 18 MR 2 H Wik
TE I 75 W W FLBI W B K 22 20 ATG 2 A fR 55
PR, FRIKF=WAE 7 205 B BE A B B i 2R
LS. B AR A T R AR SUZ BS54, RUZ
G5 K AN DT 208 e, 4 5 R B AR P B, R T
BT RUZ N FEAE S5, FROY HEAE (autopha-
gosome). HWEAE IR 1 um, ML 0.5 x 10"
m’, BRI TR IME AR S . H
WA (R 40 2 M5 i il A I 445 5 T i 1 Wk T TS (auto-
lysosome), PN 25 40 4% AN [F) b 2K 1) V45 TG A Il % i
P20 FE A AR o AR G A N R B AR T 12
FNEM AR, HARS N=FT7, EH
W% (macroautophagy), H[JVIE # BT #K 1 H Wiy /N H I
(microautophagy) Fl143 T 48 /5 /1) 5 W& (chaperone-
mediated autophagy, CMA)"".,

p62 j& SOSTMI mts iz %46 EH, &5
UPS Fl [ W5 R &R (1 Bt A2 1Yo p62 1 —FhiE
S SBAPRSCEAER TEH, 24RAZ M
EAREGWNEEZR . HEANESGHEESHEER
A EAER, T SZ Mt SERES
S ARG, R R R R S g
p62 AR S 2 AW R 2 —. Fhtep
ZEARAT M5 T3 FHAE M JH U 92 T3 200 L 1 o 12k PR AT
E 20 J PN T/ B S B 1 i SR R A R R A
KI p62 FE1E (14,15

1 p62RYLEHEHFIE

N p62 FFN T 5 Sk, f 8 MR T,
i p62 & AL 440 NEIEFRESE . p62 cDNA
T otk Shin 55 v fE, BT H ARSI B E R4 A
i R B (B pS6'* (1) SH2 S Mgk, JFUfplidn 44
N p56 Lek- A U, 7 p62 2 A 1 I LH R 7L
Shin VERF| p62 2 5L AN 2 Z R EA R
1K, K p62 B H T4 N sequestosomel”, K
5 ) p62 [A] Y5 2L [K B Ay ZIP (zeta protein kinase C-
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interacting protein), M K 5K cDNA S JFE 1 7 &5,
73— p62 [FIYRE LR 4170 WIAE /I B B 41 A 440
W% T3R5 . Geetha S5 I LU LR 17 91 J5 A& I »
TX 2 [ ik D] i 0k B 1 B B P AR ST (R
90%)"",

p62 KA ERIT Hh 2= /DA 5 9 ANl B S5 i Pk
AR (motif) B &5 38, P55 H B & A B BAEH .
1% 4 2 M) 3 A FE : N K 3 i) Phox Il Bem1 45 #4) 15,
(PB1), 454 aPKC (atypical protein kinase C). ERK.
NBRI. MAPKKS (MEKS) %, th8515 p62 [ 5454
—A~ Z2Z BBEFR 45K, W5 RIP (receptor interacting
protein) A1 FEAEH 5 1 A5 s B0 R 52 AR AH O A
-~ 6 (tumor necrosis factor receptor-associated factor 6,
TRAF6) 45 & 1) 45 ¥y 3 (TRAF6-binding domain,
TBS); —/MZE AL 15 5 (nuclear localization signal,
NLS) F1#% % 1 {5 5 (nuclear export signal, NES)
AR 1 B SR A 1 B8 3 (microtubule-
associated protein 1 light chain 3, LC3) #1 B 1F F )
LC3 1f 45 (LC3-interaction region, LIR) ; 2 /4~ PEST
JFHIALT LIR B 5 — Bt 5 Keapl (Kelch-like ECH-
associated protein 1) 254 1) Keapl 1EH [X 3 (Keapl
interacting region, KIR) ; 1 M5 p38 & H 45 & ) 45
R 3R C R 3 (132 25 AH < 45 #4048 (ubquitin-associated
domains, UBA)"'. p62 HIThHELEFs Pl 1.

1.1 PB1 Z5iiE;

p62 H HFE N K K £ 80 AN & 3 ik ik Jik o7 B
5 PB1 ghittiek, fefs 5 e B B AN PBI
it &, W ULEAHRER N FEIEE &1k, B
B p62 B H S HERENMZ R, S HEARN AR
P B i B2 2. L2802 344 R 19 UBL (ubiqui-
tin-like) 25 F4 3 7E N K 3y (e %6 45 & 26S &1 1 B4 1)
SSa WAk, Z5& MR AR mAIER #Y.

1.2 7755438

ZZ B GER R 17 ANRFERR IR IE IR~ 751 2,
BT 128~163 HILM LI E P, 2544 RIP &
H, SRR 15 5% 28 NF-«B [FE0H @R
ﬁa‘% [24]o
1.3 TBS&5$aig;

TBS 45 HIR 2 f7 T p62 1 225~251 S K ik 3t
(550, 'S p62 55 TRAFG 1145 & *. TRAF6
J& T2 = 5 1 IE B E3 1 RING (really interesting
new gene) £5 MR R AL 01, fEAIZ FRAE 63 A1 fHi
TRk AL (K63) o 2 iz &8k, il A S 1
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Fig. 1. The functional domains of the p62. p62 is a multifunctional protein with 440 amino acids, composed of 9 protein-interacting
domains. At its N-terminus, p62 has a domain that interacts with atypical protein kinase Cs (aPKCs), mitogen-activated protein kinase
kinase 5 (MAPKKS), next to breast cancer 1 (NBR1), extracellular signal-regulated kinase (ERK), and p62 protein itself (to form
homotypic complexes). This domain is named the Phox and Bem1 (PB1) domain. The zinc finger motif (ZZ) domain of p62 is needed
for the interaction with the scaffold protein RIP that recruits aPKCs to tumor necrosis factor-a (TNFa)-signaling complexes. The
next domain has been identified to bind to p38, resulting in p38 MAPK activation, followed by the TNF receptor-associated factor 6
(TRAF6)-binding domain. Between the 2 domains that are rich in amino acids proline (P), glutamic acid (E), serine (S) and threonine (T)
(forming the PEST domain), there is an LC3-interacting region (LIR) that binds to autophagic effector proteins, inducing p62 protein
degradation by autophagy. Keap interacting region (KIR) might be important for the regulation of Nrf2 and the control of ROS levels.
p62 can undergo rapid nucleo-cytoplasmic shuttling continuously shuttles using two nuclear localization signal domains (NLS1 and
NLS2) and one nuclear export signal (NES) motif in the structure of p62. At the C-terminus of p62, the ubiquitin-associated (UBA)

domain regulates the interaction of p62 with polyubiquitylated proteins targeted for degradation by the proteasome or autophagy.

B2 ZHBGE . p62 5 TRAF6 14541 TRAF6
ey 5 aPKC Al IKKB 1 LG 5 5 & &, 1
NF-«B {5 5% 5 R R B,

1.4 NLSFINESZE 4935

p62 TE4H M 2K 55 41 f % 2 [ Re SR PR 1) 2 R B
AT 45 #4711 2 A~ NLS (NLS1 il NLS2) Ail—
AN NES, 3 o NLS2 [ /E H & #H 2. 40 g il i
NLS2 fm R AL 15 p62 1F 41 i k% 5 40 M 22 2 18] )
TR P R po2 MRS, T SREZ R
W B R EA MR R AR, — B Nk p62 4H it
MR b, WAL EIRA p62 A 7R 41 i
Mz R E AR EEY P, B0 pe2 @ it
NLS2 #1 NES Z 540l tz iz &AW E B B 1 & E
A BERRAR 2R
1.5 LIR

LIR /& 22 PNREERRIEH LR IX I, T
P62 5 [ MEARFR LW LC3 BAH HAEFH P, LIR £
T LC3 HEH N Run# 5 C K UBL 22 5t .,
L 1 8 SRR R A e SRR R R (M B 45 6 31 LC3
ff) UBL 1) i K M fear, DL 77 K 4EHF po2 5
LC3 AR EAEA P, S A R R R AL 5 AR LIR
PR AR BRYRS:, BUH N R B AR LIR 1%
FRyRIE, 1ZEAMRERS LC3/ERRAE S, i LIR

T 5 W A T et R 15 W e e v ) D P B
1.6 PESTEF|

1986 4= Reichsteiner 1 Rogers B Jafffiid —Fh &
& IHZ MR (proline, P). A2 MR (glutamate, E). 224
1% (serine, S) F177Z R (threonine, T) [1] 26 N FEFR
SR T B, Frow PEST F51 5, 78 A1,
PEST J7 4 # 1\ fy72 UPS Bffif M B HEHEE R, Z
AR PO B A . RE RO RS
Wi PEST J7 A ML MANTE 2, BHRETC T iRELL
W PEST J7 41 B R A4 /2 B (R A 52 2518, e
ol R FE AR A A L e i DRI R 40 o B U e
ST EUHE A TR A P
1.7 KIR

p62 5 Keapl H.#F H (1 552 p62 [ 349~
354 IR TL L ) DPSTGE %1 7, £ %] Keapl
HEN 380, 415 1 483 i (FER BRI P, Keapl
fRIFE 2K Cullin3 E3 32 3 IE #0657 4L 2R L,
Rt HZ =AM, bRl 2 B2 REEW R e 2] &
I B [ iR, 35556 [R T~ Nrf2 (nuclear factor erythroid
2-related factor 2) B & X KXz — .,
1.8 p38&EELEtaly

p38 & — M £ 7 LR H IS (mitogen-acti-
vated protein kinase, MAPK), 75N JZ&1F N BEH0E o
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CLIEBH p62 [1) 173~182 S8 FE R Hk BL Y R 1) 5 #0380 5
p38 &itr, AR T2 M5 5 i Sl 1,
1.9 UBAZ#ats;

1996 1 ORI p62 Refs LAAE AN S e X 572
LA, p62 1) C Kif 386~434 FIRMRIES 52
REAERY, X — R 2R R IR S Mtk 1
UBA Z5#38, S5HEEAFRIE ST UBA 251415
HARPEE. p62 Xt 2 Rz e B Esg, niE
NZARGZ FACE AR 2 R =810 48 F08 2 R
RSP, YEMEALRZ RZILEES p62 1
UBA 25 &1, JRYIE R B AR4 th UPS FEfif,
LR S R E AR 2 A WIS AR IRE

REf 2

2 p625ZREAMKIRE

p62 il UBA S5l Z 5 A m M, XAEH
58 AT %, p62 H 5 B2 B A A R .
AR ZE B 10~20 NESARMEARE S, 17
7ET- 240 Az AN An i Y. RO AN A b K 22 $ 4 e P
B 5 (80%~90%) 3 i UPS i 12 1R 5 I 14 M. 40
JH PN TE 8 85 R 1R 4 i 2 SR 23 o8 AR B D) g
J5, ZiEnk UPS 42 g, w2 507 40 /&
HEFE. JERERIA. DNA i 2. 555 S Mg
M EWEAE & A . UPS e th s 5t R i
FRMERE, RS, SR E A m
. Pk, UPS A% 2 8015 8 A oot &l ok
SRED IR O SRR LI 40 AR I A 302 268 K
B, A3 — A% 0 AR 20S 2 B B4 (700
kDa) FHH3N T PN BA 5 4E IR 19S HE
filg 4 (900 kDa), H 71 208 £ B4 B A 8 11 g v 1
UPS Ffif R H i EEAFER AN PR, BAKZ R
FH R E AL ERE, JR1E 26S EE B IR
Z RIVE QR B, BEBOFRR RSz R Y.

2 E A 176 AR TR TR A A B = R ST )
ZRREE, Tz A TSR 2R THI C K
RERW S 52 R0 T P E IR IR EE I & ZFEAH
kR, WRERZEE. WP ZR> TR T
AN W R R (K6, K11, K27, K33, K29, K48, K63)
AL E BRI IE BB, (A 0 R A R v R
P B R 48 AL BRIk, 1T 63 ALAE IR ik AT
2 Rz FiEF TS5 DNABE. LFRifk DNA
Sl RSOSSN RN EER R ES . B
IR, brid K63 iz 2 VU S i 2 1 st
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REME G WO PR AR B BMERAFRS AN EZRER
B /D LG 4 M2 R AR Be gk 26S B R AR,
M — DR, 2 RZREREAMKEEY
B B AR S S, 26S B AR R I 2
2 A R 2 B R R U R ) DG . SRR
13 %77 A E AR 3 268 B AR T &
YEFH B A, 11 S5a, Dsk2. Rad23 il p62 %, Hrh
p62 431 C A ¥fit () UBA J¥ 1| GE % i% 5 1 45 & K63
L FWEA, WAL p62 4T N K] UBL 451
WRew HEAEH T ERAMENTRE, K22 RE
R T 2 ARG, AT M. T EoR,
Toie p62 /KT FEKER B AR R R 2 5 80 A Ak
RN 32450 1, IR p62 T DA SRR R e A% i
B R 2 p62 BENEE L A BRI, AR
AIE RS A RhC I E AR, Rk
p62 LM, R, YE O BER B,
p62 REME 25 [ Wik 2 B A 28 B 11 I 4 IS 1) 30 T i A
{HSERAESE A A2 B,

3 pe25 BIE-AEKRS
3.1 p625LC3

LC3 M RE Atg8 & A W S R IR Ak, 2
Atgd KR R R A B LM, LC3 /) C- K H
IR R, B TR Atg8 A (LC3-T). LC3-1
1E Atg7( KUz RIEWEE E) MIEH T, #femE
Atg3, Atg3 R RUZ REG8E, MIEM, ik
LC3-1 ) C- A iy H & R ik Ji 5 W B 19k < B2 % (phos-
phatidylethanolamine, PE) {2 33L& 4z, TR 1T
T ATGS8 & [ (LC3-11), X2 H WA i i kA 1 5%
i =1 NN AV T TR NI =0 A S/ 22N
AMIEY LC3-11 52 Atgd HEHER{ER, ATG8 5 PE 7
B, ATGS 7F [ Wik st fE v S R . e T
5 A P RS ) LC3-T1 T [ WA P 254 — 2 e VA A
Bgpsfi ™, CAM RN, p62 5 H R EMEA
LC3 JtsE A e Seyiie Y, p62 it LIR 45 #y sk
5 LC3 B AP A p62 & A LIR 7 F 321
342 FIRIRIL 7], 25 p62 lEAMZ H#E
11 B W R P A B 7 B p62 BRI AT AR AT 254
WwiE, 5 LC3 1EH R4S M FR A LRS (LC3 recogni-
tion sequence), LT p62 & A K 334 Fil 342 HHE R
BRELZ ], BEE RS LC3 454 B, p62 i@id PBI
GEWISM S, R ERIE p62 47, AFIT
p62 A [ #E A E N 55 P9 R AR 5% 1 AR A A
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5 LC3 M EAEH 25 AWtk e & ™
3.2 p625ikFEtE Bk

A RE R Gk = Bt B B AS 2 I, AR FEiE
EWRAVE RN, Do Bt 20 2 AR R, AEHr A
REE AR E B A BT RS o ket e U
Sl R ) R s R E A B, EARES
MM A5, e A s A A 28 (K i &, p62 Z
it gl iR . B WREY & E PR R K63 B
K27 i EARic 2 Bz Rk, JF 5 p62 1 UBA 4544
WAHEAER, KIRPEN p62 SERMAEHF, TER p62
SEIRAR S B R ER 1 o B 2% ) SR AR A, T
p62 M) LIR XIS [r)dE N H WA, 76 175 1l A v B i
p62 R AT ASE SRR T 208 £ 1 5T el 4 i 25 1) SR 4R
M A 2 F AR SE R b, AR Rt i R
PR 56 8 o ik e B R A2 T, p62 1) UBA
SERIRIK) 403 A7 22 0 B Fk AL B IR AL PT DL 25 o
Wi AR B, SRR p62 AN W Ak 5 A 2 T f3E
Mo, W5 amd B EH. R, p62
eI PB1 45 #1845 & B4Rz RALIK A R &%
e, G EWETERRER P EAEERERNE, NBRI
(Neighbor of BRCA 1) s& — Ff p62 1 I 58 2L 41,
HEB R4 A N i PB1 g5 kg48, C i
UBA Z5#3F1 LIR %1, fEVF £ 5 H W AH S 1) D)
REJT T REE AR po2 HITEH], (HEkZ H BRI ThRe4s
fa 3k B,

£ 2 KL 1A H Wi (mitophagy) IR, o i 1) 26
$i 4K B Rnfl185 (ring finger protein 185) £ Parkin P
E3 R, I BB B AoRL A S R A Y
K63 £ K48 fi7. Rnfl185 fif {hiz 3 7F £k ki 4 Hh ik &
H BNIP3 (Bcl2/adenovirus E1B 19kDa protein inter-
acting protein 3) [ K63 fi7i%4%, p62 £ i K63
frbRiciz & (¥ BNIP3, /- S2ehifh & IR P,
1 Parkin /5 HO 2RI F WROE RS, U2 X0 32 45 2ok
R A R R B, IEH B LT, Pinkl (PTEN-
induced putative protein kinase 1) LA B JEAK#i 5 iz
R BRAR A . 2 ZRLR IR AL BRI, Pink]
ANBE [F) ZRL A A I e, FF S5 B R 2R A A iR
J% 9 Parkin M40 i 3% 5] 2R A4 3R 4 IR IS 5.
Parkin 51 JLAH K63 Fil K48 {74 % iz REEM 2k
KSR R H . IR, PR R 07 N
TEJR SRR J R B h R AR o 28 — Rl Zoki ik
H W& (77 302 B Parkin /b S 1) K48 772 K AL, &8
ot B AR PR RS PR AR AR IR L R
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R A 1 1 R AT SEL T 45 5 2R A4 B AR R B
55 M J7 R Parkin 2 3 801K 8 F 1 K63 AL
2w, BRI R AR p62 B KR, p62
W C Ky UBA S5 #3805 K63 A 82 (172 REE4
&, WiEE I PBI 253l B A, TR p62 £
RUEEWH, NMSZWERARERS, EMERT
RNEZZZUEAFRMBEIM S, G2HRH
p62 i i 5 7 W ¥ (phagophore) ) LC3 #H H./E H,
W HEVEIL SR B Z LKA . (R T T 25 R 2
7R, p62 A AT Parkin J5 2l 1 45473 28 b Ak 1) SR 4E,
HARLLRR A RERT LT ©Y FURK 2 4R ki ik
MIL B LRIy B R, DAyt 2 Rkt — 2
P, R 7E 4 M P — R A R 52 4 R A A
(35 B A+ 2, Xl AR A I B A P 2
S ETE O WAIFE SR, Pinkl FI Parkin 7 7] B8
B SR VRN B 2R, 1R o S 4 AR P
LA R O I B R
3.3 p62 S54RSS EERK T

i FL sh W) 1) E i 2 2K # (mammalian target of
rapamycin, mTOR) & —FhJE ML A 22 5% / 77 A BR B
LR, AP P 0 B R R R 7 28 Y. mTOR
IV MLEITE — B2 5 p62 1395, mTOR Kk
mTORC1 7] 5 ¥ g 4 3% 1 B A5 GTP § % 1% 1) Rag
FOEME, 1T Rag X 40 il P4 Ui 20 20 5L 1R v 5 UK
p62 @i Raptor (nTORC1 E &I —),
5 mTORCI il Rag GTP E LI =2 T2 E AW
M, 757 W HE L F mTORC] [ B4L 4 m i 7,
p62 5 mTORCI JE It 52 & W0 AR AT RE A2 % H b - ¥
WA 22 290 7= A T e 0 S B R I S I, o) Y A
3N AN A R . p62 KT T RE S K A0 AR K
FIERBIER, p62 /KK AT HE K mTORCI K
WEE, BWRTER IR, BB BRAK p62 K, DLk
YEFF B R FE AR R . M, p62 JK TR 3
mTORC1 y& M, /b BWEAEH, fF p62 /KP4,
YRR A KORAS O AR, HETe v
% K & fE % 520 mTORC1 (35, (Hp62 &5
i 3 3 B R IR K F I T mTORC F 3% 1 AL 2
filn, 1E p62 sk ZRE T, JER R ARG HE
mTORCI, i p62 bk 51 & 1) B Wk 1 7 25 Ui 5 2
HRE = SN REL . Hik, p62 KV AT fE
T2 A0 AR P U S R KT A R OG, M
1% B B i, i3 mTORC JF 5 25 A i & A i
P, M A S ORI HOGH
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3.4 p6254ARE LR R

p62 GENGIE T Keap 1 -Nrf2 il #0124k S M .
Keap1-Nrf2 $T 584k J5 5 38 B2 20 B A =5 22 [ 4 Ak
IR Z —, FHE Nref2 F1 Keapl (875 Nrf2 1)
PR ). AT, 41K 1 Nef2 1)
ETGE 45 #18fl DLG &5 #43aii id JE 3L 4 5 Keapl
[ Rk 4G, 5 Nrf2 455 (1) Keapl 524 Cul-
lin3 B3 W40, S22 B2 REEH N2, iz
B 268 & B R . A0 A0 T A Ak R ORI
WAL Keapl #5 K 420438, 5 Nrf2 (i DLG 45
MR 25 & R W, 0 Nif2 (19 B ff . Nrf2 R A 1
Mtk e i ey, IR S TR NG,
F R S TEEER. M. DNA B E MLk
PRINREHI S 3E A I 2235 1, p62 1) KIR 331 fEWS
5 Keapl 454, AES Nrf2 [f) ETGE 45 #3845 &,
{5 Keapl 2R 7155 T 5 Nrf2 /). 7E %A AL
RN, p62 EEAEH T Nrf2 5 1fi /£ Ak B
BORES T RKE 4 p62 B, ¥ Keapl 45 4 3
P62 AR, T B Keapl 454 5 Nrf2 (6
HEN p62 AR Keapl 5 25 5yl i [ W& 24
BB, M HE— P BEAIC Keapl 7K1 [ H 55 Nrf2 &5
GRS, KBk, FERGEESAMF N, p62 BEWE N
Nrf2 i, $& =4 M b A 4B F, Keapl Al p62
A G 1A 5O m] e B R B 1 (R 4, HEITT 2 Nrf2
s

4 p25REXFR

AR B AR~ 1 2K T 5 22 Bl P 855 M 3t
fER A %, p62 AR o 4 A 2 R IAE
NEWTA 2L, TR A Ad Q28 B . p62 J PR R B /)y
BRI A £R S AR T RFAE, B0 45 N JHE AT
REWIAASE, W & PR AORA g 5 kb, I Hh =
fig fe H [ i 7, X J& ERK1 (extracellular signal-
regulated kinase 1) 15 5 X Jil 5 25 (1) 1 BB s 2 /) &5
RO, AT, ERKI {5552 p62 i,
p62 il it PB1 &5t 45 & ERKI 4 g, Bk
JUE I 240 PR ot FE S BB AN AL 5 4, AR B WRAE 2
BRI, p62 HIREHER, i 2H 20 R & =
BRI, AR & ez 203 U H Al pe2 BUER
5IRWi A PR S R M ATEE, — BN
p62 {3k TRAF6 132 21k, W& NF-«B @12 A K.
DRI, 32 I 3 e %) T 10 HE AR RAR I ) e 2 R ]
e 5 p62 KIZEFFHICH K.

p62-5 5 F g A 1 F 7Tt g
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iz F B 1 A2 T R S R, /N2 i
Jais FUJE S FERRT HC A LA 1 R A L) p62 R
kBTG TR AN, TR p62 sk k(1) i i i 4
L) p62 JELRIVTER, Wi 3 A 22 2 IR B AR 1)
s, SFEAIAET: ", p6e2 1E A1 5 S m
PSXCRAERL TR, 2525 5% S iRy,
11, #5 Ras/Raf/MAPK Fll NF-xB i #, 7f mTOR i
PV 150 R R RSO E R, AT R R
UMM IGE . TR ZERE 1. AR R, JE
ZIN2HH it e 95 61 1) p62 RIS FEIE N 37%,  H & p62
IR BB S 235 22 TR p62 KPR . SR
WAL RN, & p62 R I AL 1 L B
BR 5 p62 Fik 2 IEMHK P, p62 mRiE & IFLHE
MAPK 30 4 22 Ji o 40 A Jee 240 Ff . B A v B A=
22, RS MR 4R p62 Kk, HefE R
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