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[ Abstract] Multiple sclerosis (MS) is a chronic, immune—mediated inflammatory demyelinating disease of the central nervous system.
With an unknown pathogenesis, MS remains a challenging and disabling condition that imposes a significant burden on families and so-
ciety. Increasing evidence suggests that ubiquitination and deubiquitination are of pivotal significance in the neuroinflammatory re-
sponses , modulation of immune functions, as well as the formation and repair of myelin in MS. Ubiquitination and deubiquitination rep-
resent crucial post—translational modifications of proteins. Ubiquitination entails the specific modification of target proteins by ubiqui-
tin molecules, which not only governs protein degradation but also orchestrates the functionality and localization of proteins. Con-
versely, deubiquitination is the process through which ubiquitin molecules are detached from target proteins, which serves as a counter-
balance to ubiquitination. The dynamic balance between these two processes plays a pivotal role in MS pathogenesis. This article inte-
grates the latest research advancements to elucidate the biological roles and underlying molecular mechanisms of ubiquitinating en-
zymes and deubiquitinating enzymes in the pathogenesis of MS, with the aim of uncovering potential therapeutic targets for this chal-
lenging disease.
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b EE B RO A W R A AR Y R e AR, 12 R
AN 2232 AL IR TP R Sb A G et 2z e s S G
FIVERT, LIRS 1k A B S BE PRSI I MS \ R GEMELLREARIE (sys-
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12 & (ubiquitin, Ub) J&—Fl1 8.5 kDa I/NE [, 75 A
SHE AN GGl SR PRI P AR E PR
A FH 190 265 25 A 8 35 25 b 200 M S A I 7 o 32 R R 2 3
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G R . BESIE % A (myelin basic protein, MBP) J& i
P B B Y ALy . TAK981 J& SUMO 1hig % E1 B
P [RI M 590, TAK98 1 il i 5 SUMO 2 (TE & &, BHL 1
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(oligodendrocyle progenitor cells, OPCs) 7 % & 1 #2 H 19 431k
FEE WS I B, 30 9505 J5 BE A B 2, Bk E3 2 &
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TR DL R - BE R R Y, [k, RNF220 76 OLs A 2 B kA2
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BRSZ IR AR el 2 o e sz 10, DR il 28 T g DA R it
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S BROCH A e B R R AR I, BRI b, PR UCHL 36 P 3¢
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OTUB1 J& OUT KW ) i b1 Z — , 5 HAth DUBs AN ],
OTUB1 AN EA 178 DUBs 1 M: , 38 AJ FLEE L B K48 S 4211
£z ZAk4E , T H B3R T DUB I M, AT #01 K48 5% K63
e ST RO B2s #  B) B3, MTT B BSR4k
OTUBI 7E1H 1Y 25 & Fh A1 M 5% 20 1 S 5 4 0 T HL A £ 1)
REPES WF5E A OTUB L Sl i 10 11— 1SR 5 538 A il T
2 0 NK 200 B 7 37 AR, 38 2 1 5 T 20 LR NK 48 j ) D fig
KM EAE 7 H AR B, BE8ME OTUBT ke = 1)/ BUl H &
SR R ) EAER, OTUBT 3 12t 30 1 2 0 Jie o 4 g v+
2 y (interferon—y, IFN—v) 15 5 A9 2 & K F a4k 4+
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TR IR, AT RE SR N 2R SRR AL . X F I R IE AN
ik S OTUBL Ml iES 5 T MS Y R AEFIR T
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AL 5 X MS B9 36 J7 A 35 B 18 1 16 97 (disease—
modifying therapies, DMTs) \XJSE V& 9T A2 1 5 2 A4S o0
PHSCRRAT RS T A H T2 Fh iz 28 28 R )
E3s #1571 A1 DUBs 101150570 © B AT 5% ] T 0 AH OGR 970,
H1 T E3s 14 i BE RS S P, ] DSOS e UM R AR L 2 T
B b R Tz VR I, b T R E3s 1
FIRITTREPE , iz RALTRYY MSHRHE T T BE. B A AT B
FRTE A 2 W1z AR 500 o] T MS AT (02 R AL TE
T MS 28 SR RE SN | A 2N D S B N 48 5 b R 4
HOCHEAE R B Xz R AR AR 09 25 1 T BE X MS A7 T 1 1Y
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B 24k 1 Ay 7] Al (Pevonedistat /TAK-924/MLN4924) J& —
F/NGrF B9 NEDDS 377 i (NEDD8-activating enzyme , NAE )
030, 3ok BEL TR R R Az R A B, 5 i 0 0T

YN . WF9E R TR EAE H i ] Pevonedistat, A 1 il i2
F AR, W0 2 R G RAE ORI EAE R AR, R
¥ Pevonedistat FH) JE1E A — FIA I7 MR8 AE 19 25 9%, (H iR i
(IS $E R B 0 G AN ) e A 2 AR i 2 vl 1
h A B REEBIR I E S IR T . BRI L
WAk, B EAT ] UPS (D) BES, il 1 FA A e S
T YR A SR, DI 98 R ) s A B0 /> EAE AR v )
JISE- A o 2 R RE S, K KRR T EAE (19 7™ F ), A
WA 823 B MS BT IIRYT 259 . 12 FAL A 512 Rkt e
A IR G A A A T Ak B B RSk, T RTE Y ph 2eoe
V14 B £ I R 2 RT3 6 i 4 ) A R B, DT 5 ) MLS
(4 %96 E AR L 12 AL A DUBs 2585 1T RE Bk MS (1934 7§
AT A D ) R S S AT T LA Y G S (AR
P 2o oo A R BRI A, DT A MIS A0 3A 9T B 1L A0 5 s
Fjrik . ZRAMNEZ RIS MS X R KS 5 LR
15 FHLH WL 1.

5 NEERE

AR 12 RALEE R DUBs 76 MS % 4= & e o i Ve k4 7
ZER . MSJE— Rl R 52 2= A CNS #23 , T 41 iE A1 B 4i it 25 1%,
PR S 8 IO 28 AE S 1 R IR ML i 3 DG EEVE . 12
FALEG A DUBs A1 5 10 2 11 TR i R 95 2 5 1 28 SR T
W RPEDIREPR T BRI R AME E R T MSH LR 12
F ARG DUBs 192235 i e X MS J L3l i EAE (197™
R HAA H B, N7 F A R MS I TE 1 &
S HL AR FVA 7 HE A, o LR E3s F DUBs, 7E 3011 T 40 ffd 5 8
AL A SAE T B e R T 7 A AR E OPCs 2 B i
BT R ETER BB AR S R, ek
iy AT TR . HETrarsE iz £ iz £14
FE MS Bl & Ak R B AR AL T S W st , Mz R Ak
iff 11 DUBs 1475 £k 7K - 7] LA B 8 25 R L B A 2 s 97

F1 ZEUBUEXZEXBEMSHXRERSSEFNS FHLH

HMSHXFR 12 R 1l F Sy FHLH E= BTN

IEAX RNF157 E3s 0T Th17 40 i 5 Ak A Ak PR 19 = ik [18-21]

Cbl-b E3s K] T 4 3k B 3 A & GM-CSF B Jn [22-25]

CLEC16A £3s I PR I 2o [27-30]

TAK981 SUMO A BERE S A A9 Th17 40 09 3Rk [31-32]

Nedd4 E3s {23k OPCs (¥ 53Ab FIHEHRS (148 1 [33-34]

RNF43 E3s {RHEUS IS I RERS AR [35-36]

RNF220 E3s {23 OPCs 35 FIHEFE FFAE [37-41]

UCHL1 DUBs fRBEM TN RERYIRE [44-48)

A20 DUBs P 98 RE PR -7 Fka Ak IR T 77 A [49-52]

OTUB1 DUBs T T 40BN NK 40 AR A9 S AL [53-54]
ARG Hectd3 E3s PRSP Th17 40AR MY 431k [26]
USP16 DUBs {R R AL T 4 LA R T 1 e 3% [43]
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