Reviews and Monograghs ERud=fars

0) )L S i R
Progress in Biochemistry and Biophysics
' 'j 2023,50(4):795~807

www.pibb.ac.cn

ZREERBMRZEZUBENSHREPIER

RRHY AF oY K EY

AAMY RO

() T BT,

é‘ /'?\ 2,3)%*
i 2660715

Y FIGREEIERMBE R, LA B AR BHLE S A AT, INARA I X 2B A R BEr G, 755 2660715
DR (%), R 266000)

FE PR R M TR R R T o S A% AR VSRR Y LR A4 AR9 (Parkinson’s disease, PD) HFFE4H
BRI, RS AR AR TR T2 R - ABHA RS (ubiquitin-proteasome system, UPS) JJREREHT
Sl EHBZ R —RINZ ZIACBEIIR VAL, JF52 K7 Z 6 (deubiquitylases, DUBs) WY1, Z R
R F AR ECE A BRI, MO 20, SORIFRHGE , ARz R Lz R IE
TEPD (&R BLH h R EBAE M . E3 12 RIERHE I Az 24k, AA T o M E LR . (22 RERh 28T
PIAFHE . dERe bR TS . DUBs A DL ZS4sUiC )8 Tz 22 A0, S0 o 28 Ml 28 R B, R SR R R T fig Al
MZITTHNERIARAS . ASCLLE3{Z ZiEHEIE M DUBs A YIA R, Z538 T8 A Bz Rz RIUBS 5 2 D Rkhe i & oot

PabL i) g b SE st e

KB WASAUN, ENZFRELN, BZRAE, ZREABKRLSE, ZRK

hE %S R742.5, R338.2

P4 759 (Parkinson’s disease, PD) &%
K WA AR TR, dEsshaetk (b
PERREn . WU HE . EshiREMEHATR) FMAEEs)
SRR (I EMEIRekER . AR . AR, H
7B RERERS . MR HAR FIREAR FREATAE) . PD AYEE
TEPERR PR AR R 2 R Z U % (dopamine, DA) HE
P28 JC B8 T FER A7 1Y B 22 o0 R BRI B /N AR
(Lewy bodies, LBs), LBs & o2 fil#% 2 11 f
MEAFT, Wz, ZFMWEF . ParkinsF. LBs
TEARIN RER, S B LITIET .. 7EPD /MR
BRI B3 92 RIEFEE N R S B0z R ik
L, RS DA BB ITIET g ', B
R R 202 R 456 8 DU R
J7 XA DA REfh & oT el 228 M . X SR WI IR{A
T I AINZ 25 - 2 1 il A o i 22 )~ A7 7y 2l A2 T g s
MR I o VE R K 22 B M B 11 o B 1) 2 2
7%, ZER-HEHBEIK RS (ubiquitin-proteasome
system, UPS) 20 A Bk A1) 80%~90%. &
A B B o e b B SCRE A, T HLidiE

DOI: 10.16476/j.pibb.2022.0570

TR AR | A0SR R T R RO 0
ZH AL IIRE, WDNABKE , W5, H1-. %
& NAEVERI RS 5 1% 3 e . ©UESE UPS
ZWSFE T EARRLE . LBs LA DA RE4N I
BT, BIA KR PD RIRHLEI A SRS R . K,
ARSCLER T UPS R iz Z AL A Lz R A&
% 5 DA BEM 2 e B .

1 FEARZEUMEZENL

TR AR PR A, R
12 Z 1G5 1LHE (ubiquitin-activating enzymes, Els) .
ZEB AW (ubiquitin-conjugating enzymes, E2s) .
12 R EHE (ubiquitin ligases, E3s) AYVEF T i
LR T RE—FRINBHME RN, &Lz RST

x [ ARFEELS (32171131, 82171570) FIILIZRE HARFF I
4 (2021ZDSYS11, ZR2019ZD31, ZR2020QC088) ¥THhmWiH .
s TR RN

Tel: 0532-82991205

E-mail: hongjiang@qdu.edu.cn; hongjiang@uor.edu.cn
Wi F0 s 2022-12-20, 332 H#]: 2023-03-17



<796+ EMUEEEYIEER

Prog. Biochem. Biophys. 2023; 50 (4

(At H 2R A 12 2 B A 7 A 2, 1 R s R o
M TEAEUESR, RIS E AN
AR . HERMEM AL & IRYE AL
PWHRANZ R (RZzFEk) . RNz R T
(2 Ff) SRz EZ#r R, TR ER
N A sk 5t (M1) 5307 M Eizsk i (K),
B E K6, K11, K27, K29, K33, K48 Fll
K63 87 K45 . RIS 54 MR 2 AEY)G
PR, GnEE AR . BENAY . DNABE A5

E3s 772 ZAL IR R S, Ry B G
k. DIRE AR (1) CEE 5> F . 800 /R IRI Y E3s i
A HAS ] B R R, AR Z Rk
B, 2 R) Az R, BT M
I3, KGR Z A A e A B, B4 A HECT
(homologousto E6-AP carboxyl terminus) . RING
(really interesting new gene) Hl RING-HECT 7% ¢
E3s ' =K. HECT 2 E3sfil bz R 5 MY &
2, M RING 2K E3s 1 HL/A RINGs . 2R {& RINGs
B ZE Cullin WA B0 2 W5 RINGs TR AL, 1EH
KM B2 EY), ¥z RN B2 AEY .
RING-HECT 2§ E3s, VARINGZEE3s({IE 5 E2 4]
AR, HRERIT HECT BIBLHIE 16z K

ZEAAE AR, 9 DUBs i
5 5, DUBSHEH TZ 2B E A BURY), Ul

cavis®
aVl. b
o LIMK1

Parkin —  STEp6]

b
Sytll "
NMDAR1 "

Fe*

Wriz 2 655 5 R 1 Z 8 DL Sz R AEE 2 8] 1 4
e, Mz ZR 0TIz RAE AR EaON R A
R A JEC ) v IO g L ke, T A 48 PN AR L B
. HAaj kB AZEDUBs K214 100 7, 74K
ZERFSMEE AR (ubiquitin-specific proteases,
USPs) . BN &% i 983 AH 5C 85 M1 B (ovarian tumor-
related proteases, OTUs) . 2 % & 3kt 7K fiff i % ik
(ubiquitin C-terminal hydrolases, UCHs) . &
Machado-Joseph 2% #4) 58 1 MID £ 1 . A% 41 ifd
FA1LEE (115 548 (R JAB1/MPN/MOV34 4 J& 2 (4
fitf . 25 BAZ R Rz RGBT & SIS
(), RTERFIE S oo 5 O, X 44
W2 1) ZE LS PD By &AL BEAROG

2 E3s

Yt B3 12 2 1% % 1 Parkin B9 JE K & A= 70 58
AR U Y B IR R 8 % 2 PD B LAY IR A
BT Y — TR 5 R R GE ARG I T B3s B PR 7 R R 1k
PD " 1y & 4 1§ &, H v HERCI. IRF2BPL,
KMT2D. RAPSN. RLIM. RNFI168 #I RNF216 5
PD HIAHCPERSR 7, M 1997 4E7E TS D AERI PD
KB Parkin f AEBURTERAZ LK, E3s7EPD &
FERER B33 (D).

ub
Parkin
ub BTN
NEDD4

ub

Ndfipl — ey S8 o PARP.
b ub VDAC
— / GSK3p— - HEI™ B2 \
AR fil% & \D o e
FBXO7 i P — enp \ Nrdpl OOk
P YPSMZ — [ S b 7
e = oxn®— QUL RNy oow o~  (Parkin
NEDD4 TRIM ')
FBXLS N > / o
NEDDS o oK MZE AR SKPIA| (Gp78 (ZNRI g G
R i P53 TRIM27 HRDI CHS i
DI-1 —_— MARCH: e it
o \ WEEa

b b
PTEN" PaclR

ub
MLC2

Fig.1 The mechanism of E3 ubiquitin ligases in Parkinson’s disease
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Fig. 2 The mechanism of deubiquitylases in Parkinson’s disease
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Parkinson’s disease

Abstact The mechanisms underlying of the specific loss of dopaminergic neurons and a-synuclein aggregation
in the substantia nigra in Parkinson’s disease (PD) is still an enigma. Abnormal protein aggregation is largely

caused by dysfunction of the ubiquitin-proteasome system (UPS). Protein ubiquitination is promoted by a cascade
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of ubiquitinating enzymes, and is reverse-regulated by deubiquitylases (DUBs). Abnormal process in
ubiquitination and deubiquitination leads to abnormal protein aggregation and inclusion body formation, which
will cause the neuronal damage. Recent studies have reported that protein ubiquitination and deubiquitination play
an important role in the pathogenesis of PD. E3 ubiquitin ligases, which promote protein ubiquitination, are
beneficial to a-synuclein clearance, promote the survival of dopaminergic neurons, and maintain mitochondrial
function, etc. DUBs, which remove ubiquitin of substrate proteins, inhibit a-synuclein degradation, regulate
mitochondrial function and iron metabolic homeostasis in neurons. In this review, we summarized the mechanism
of protein ubiquitination and deubiquitination involved in dopaminergic neuronal injury through E3 ubiquitin
ligase and DUBs.
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