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Research on antitumor effects of small molecule inhibitors of
deubiquitinases: new progress and new ideas
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Abstract: The abnormality of ubiquitin proteasome pathway is an important factor leading to the imbalance of
protein homeostasis. In this process, the deubiquitinase responsible for removing the ubiquitin chain of protein
substrate is very important. Its abnormal activity or expression can cause the functional changes of key oncogenic/
tumor suppressor proteins, which directly or indirectly lead to the occurrence, development and malignant evolution of
tumors. Based on this, the discovery and research of small molecule inhibitors targeting deubiquitinases have
become a hot field of anti-tumor candidate drugs. This review will focus on the regulatory effect and mechanism of
ubiquitin proteasome pathway, especially deubiquitinase on tumor, introduce the application of deubiquitinase
small molecule inhibitors in tumor treatment, and discuss the research status and latest progress of small molecule
inhibitors, so as to provide ideas for the research of new anti-tumor strategies based on deubiquitinase.
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1.1 ZRUBHRBAEEAREEMMINENEE
7R 2 (ubiquitin, Ub) & — M7 AE T T A B4
Yy (K& EAZ A IR) RN TR A, S 76 MR
HIRTR I, T B KL N8.451 kDa. Z H=ILRIRIZ R
gy 456 B E A UK b, AR YR E R E
PEJ D Re i 72, & — Fh EE S0 B R R S s A
. (post translational modifications, PTMs)!". % i 2
FEAEA R LM R TN ER, B2 R
72 & P A (ubiquitin-like proteins, UBLs), FF #E 4] &
15T T 8 AR i B AR B A A 5 % 2. B R
HERNZEREAD FELSZREUHELZREE
Mg B2 Az 208G B3 2 A1 45 &, R4 — R 5
il 2 S 87 55 5 2 R I i B ALt 2550 ELTEAGBE T
Je LA ATP HOB Y 77 A BOE iz RE A K 2R, 5
E1 (1 —AFI A BR T B s 5 S8 5 a8 e Ui Ak 3%
¥ 2| E2 25 5 B RS EAL AR IR | BEJS, 600 24
E3 JEHEHE ) — MME V@ B #% (B3 E LAY Heet 5
WRER AL, B S EE = A T AR Hh B A4 ) T B, [ I 45
& E2-Ub H R ML & 1, DL R B R o H &R 2
V) PR 7 R BT B, 3 J 43X 8 R ) (A R I it o 2 )
2= AN AR (B 1).
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Figure 1 Ubiquitination and deubiquitination process. Ub:
Ubiquitin; DUB: Deubiquitylating enzyme; E1: Ubiquitin activating
enzyme; E2: Ubiquitin conjugating enzyme; E3: Ubiquitin protein

ligase

JEA)E B B IE I R AE 2 AN AR, 7R AR
R RN RE. BIVZEASBA 7T MHER
(K) 5% 3%, FL45 Lys6.Lys11.Lys27.Lys29.Lys33.Lys48
A Lys63, B LA AT @ i 4 Al )2 R A B 2K 74

o 2 TR e i I R v R I — AN SR IE X Mz R 8
MM, MR T R BE B A S M AN TR, 12 R AR
FIk R B A= i i B0 IE R R A 2 BTN R . i
K48 . K11 EHEMZ iz RERICNE &0 A T
fifS), T K63 AR iz BRI M S S Ak S E
277 A, B AE 2 Fh AR 4 % 3 4 DNA & il . DNA ﬂ%
H 557 @M IO 2R R EEEHC. K

K27 2z Z=ALE A7 5] 5 DNA it 173&}*@%%&121:

UeFFAR KT, B, K29 ATK33 iz KA R A DA 5
s Bl VR B AN T AN SZ R 45 5 e S K. 2RI

9 EE IR HAE A R M, AT R Vel 4 B ik
2, 00452 5% \DNA i {1 {5 5 A1 DNA 12 52 . 41 Jfid )&
B A TR AR S R RN, xSt R — Bk
A S, R BOEAE bR A SR AT MR DL K g%/
RREFH TP R
12 EZRUBEFZR-ZEABFEBRXRESRSM
JERITHBTENER IR, 2 F-H AR &
WA 5 2 1 TR 2 T) R AR DG T 98 2 A R, 1 2
T 575 2% B A ) T o0 12008 5 B2 oy AR X B e R VR 97
MG o b B E im0 ) R BT T AR, H
HiI B FDA L ) 22 B4 0 1) 77 45 bortezomib . carfil-
zomb Al ixazomb""", & _E T 34 T 2 KM 5698
R 0 R C 8 PR YR T o 1 T 410 o) 750 EL D 28 11
AT SR B PR BB AAE RN R A, TS e e 2 L b R AT
B I B SRR B E M R A o 4 B T Hi2
F-HAME RS S 5L aiE S KR ELEIE 2% B
K ZA R, T B B A6 77 AT 0z R - A A s
)T, BRI B A R A2 (U &
HERMET S HIZ R EE MR, 51 H
PRI AR SE) RN E B W] e o AR 24 1
58 & B AR, %ﬁﬁiﬂﬁﬁﬁiﬁ%%%
W P RRE B3 12 RIERMG DL £2 RGBS (deubi-
quitylating enzymes, DUBs), A % 345 51 4% (1) 1 4% 4
PE, A AT B BTN 1A ST SR AL S A 1 SR . ok i
JH B e 1) B3 32 1% H2H CRBN (cereblon) A3
F 035 7, 38 i & i CRBN-CRL4 (cullin-RING ligase
4) BEME G HUERY), 5802 240 & B B O
PERE AR, AT AR 0 B s Y, SRR T2
RAEE RER B RE IS A R F 48 G (myelodysplastic
syndromes, MDS) 5% 4 i 98 1 5 & 5 7% 1% 75 5 1R
U, TSR ORI 2 T T O R RALERTE ST
R VR IT T VS EANE, T OO 2z R %
P IR AR R B AR SRATLAR, STk B AT T Il R MR v
ST WU 2502 Z ARG/ o3 1A 2R AT T B A 4, JE R
FR FAEEAE BB IR TR AT R I T .
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SRS E BV Ty A, T A0 P T A P L G e fA
oy B R I (DNA MBS I IS 250, TR TE T
J¥ R AR B R F T Py T A

FRZRMHER 20 N T REBEIEAF 98 it : 2 &
¥5 57 ME 2 (1§ (ubiquitin-specific proteases, USPs). 12
FRFEAR /KRB (ubiquitin carboxy-terminal hydrolases,
UCHs). UF £ i 98 &5 [ &§ (ovarian tumour proteases,
OTUs).Machado-Joseph i £ 1 45 f4) 380 1 (Machado-
MIJDs).
JAMM/MPN [X 35 #H 2 4> J& Ik (JAMM/MPN domain-
associated metallopeptidases, JAMMs). & £ 1§ 172 &=

Joseph disease protein domain proteases,

K B 1 (zinc finger-containing ubiquitin peptidase 1,
ZUP1) VA K motif 5 7z 2 M H E H 1 ¥ DUB XK &
(motif interacting with ubiquitin-containing novel DUB
family proteases, MINDYs)!""'*, Bx JAMMS 4 J& ik
FEAh, HoR 6 > SR B 350 09 2 I s R o il

USP J& 2392 2 AL Hh 50 B 2 B H e 2 19, 72N
Fh HAl SR IA 56 4 E . USP 5 K B 1 2 H
virs R 5 KR AR AT 45 e N3 1Y), 75 PDB #5408 P v o 4 4
W 2Z RZACRER 59%". T IA CHRIE K E X USP
F I R BRI TR e 22 VI T TRl oA T iz AR AL
HIR FC TR, A SCHE 2 1 DL USP S5 i i AR,
I8 202 A B R AR R R 0 1 P S L
21 EMEREFHEFRERPIEIENEZRN
[CEVNERIVEPR TR Fa1 2 UPNPE- ¥ R S i =]
7 (ubiquitin-specific protease 7, USP7) N fl. USP7 X
FRIE P2 5 55 AH OC R G (Hausp), #2& — P2 bt 20 BR ik
filg, J& T USP K% USP7 Tk & DLTENS 14 bk 2 441 15
L5 BT A e TSR < /N A0 B e R A B L g
SR ol R GE, R AR, OF 5 R R
AN R TG 5% A 0

¥ s R Y p53 g — M EE EE R 4 BT, A
50% AN g o 25 R B R AR, 2 M BUE HL ) B
W R Bl A B R, L A0 Y ) - MDM2 (murine
double minute 2) & — ff H # [ B3 12 FIEHL M, T
p53 | H Mz Ak, T B2 & A B A 0E 2% FE A .
p53 A MDM?2 £ 5 5511 Hh iR 53l 3 45 A USP7 1 N & by
TRAF (tumor necrosis factor-receptor associated factor)
FEL4E R (USP7-NTD), H USP7 155 5 MDM2 #H H.1E
FHB4, By 1k B i, D8] 6 % MDM2 £ [ 38 30t 3 5 )
202 FALBEIE VAR i e Y, A4 KR 2 9% 1) MDM2

H|AAE N pS3 &AM E3Z R IE R, ¥k ps3 HALE
i b 25 A T ORRREAR AR, 1T A I8 1) A K e )
E&AE (F2). kB, USPT 78 N2 o 1y ad
F 15 ¥ 2 i MDM2 il MDMX (murine double min-
ute X) (1R A AT H0 6 pS3 45 5, ek /b 3L 51 e 20 o ) 1
RELYAF AR T2, 4 A Bl T Mg i) R AR R R R, 1X — TR 4%
BL I 1 & B A8 15 USP7 BRI 98 96 97 049 8 76 418 p
z—k,

P5091, P22077, XL188, etc.
(inhibitors of USP7) .'5(\“
m“
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Figure 2 USP7 regulates p53-MDM2-USP7 pathway and tran-
scriptional activity of FOXO. USP7: Ubiquitin-specific protease 7;
FOXO: Forkhead box O; MDM2: Murine double minute 2

K% p53-MDM2-USP7 i i# 41, USP7i8 2 5 | 2 Fil
o B[P )R A OC B2 1 IR %, 41 PTEN (phosphatase
and tensin homologue deleted on chromosome 10).
FOXO04 (forkhead box O4). C-Myc (MYC proto-onco-
gene, bHLH transcription factor) f#IN-Myc (MYCN proto-
oncogene, bHLH transcription factor) 4. USP7 3=
Z 2 AL PTEN, B/ He L E AL, 3 B0 HE % A1 PTEN 2k
W, HE TR HE R E KR S B RRT, USPT K E R AL
FOXO4 Jfif 3 H Azt (1812), il H AL s vk, AT
i CDK #1171 p21 . kip1 1 CDKN 1B % 111 0
1) R IEPY; USPT 242 %A ¥ 5 Kl F FOXP3 (forkhead
box-p3), I FOXP3 & [ & &, M H2 & Treg 411 i
U0 1) Jr g A S P T 4 B S 2 KT D RE, SR AE A4 PN A2 b
A K, USPT7 232 Z 4k C-Myc 4% [K 7 TRRAP
(transformation/transcription domain-associated protein),
MM 3E C-Myc £i&, C-Mye /e 4H i A4 & S AT T
() R T USPT AE AR 9 AR A1 -F N-Myce %72
AL, BETAS € N-Myc. X 26K 3 USP7 v fg 7 Jif
MR 5 A% T b R EURAE IR A 7B R Nt

Fx USP7 4k, USP ZK ik b 2 44 i A B FIME B R B S
01 9 B B0 B DN % 5% 1 4% AH OC, Q1 USP2 (ubiquitin-
specific proteases 2) 1] L £z B E 2 A NIFIRA,
41 MDM2.MDMX. cyclin D1, Fas (fatty acid synthase).
TGFR1 (transforming growth factor-3 type 1 receptor) Fl
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cyclin A1 Z:P"; USPS (ubiquitin-specific peptidase 8, X
FRUBPY) 7E 53 P /M | 272 4k EGFR (epidermal
growth factor receptor), fff EGFR % T [% fi#"”; USP15
WA AE K R -0 %, 5 Smad7-Smad F 5 P E3
12 % B A IEFERE 2 (Smad7-Smad specific E3 ubiquitin
protein ligase 2, SMURF2) & & ¥ 45 &, ﬁﬁ%/z%ﬂc
MR E TR A A KR 1 B3z A, 3G9 B 15 5

P332 2 AT A S0 1 R A e B (e T
ST R YEAE R . MID K% K i ATXN3 (ataxin-3)
J OTU % % ] OTUDS (ovarian tumour proteases
deubiquitinase 5) 7 LA 272 2 A2 0E p53, 115 p53 M
kR R MR OE, 5 S04 M A S BEL A 2
P 2B UCH & J% A 54 UCHL3 (ubiquitin carboxy-
terminal hydrolases L3) i i 2572 % #& & TRAF2 it 1fiy
WS NF-«B 55, SEUME & AER, [FIFE 8 T UCH Kk
'] BAP1 [breast cancer 1 (BRCA1)-associated protein 1]
Al PL %32 & F8 %€ KLF5 (kruppel-like factor 5), i 3k 1
I e 240 PR 8 L A3 3T AR R A KB
2.2 EEDNAHGRIEENEZRILEE DNAY
J% N (DNA damage response, DDR) #& H DNA 5 15 fit
RAA ML I — R ARG IR N, £ 2 A4S DNA B 2
Z50%, DDR IRk B 5 2 BN 8950 JC =2 iR % 1)
SRR, Hr, DA RIE R, 2 BBz wFEE AN
N2 72 1 4% DDR BN, ik i 22 1)t 7
WE B £Z LB E DNA BB i fE b R B E R,
5N M & VI G, X AR /R B8 m) £ 92 R AL B I 4%
DNA &5 7] B2 1697 W M I 1038 77

X7 T B T K 2 S T USP KR k1.
USP1 %72 % 16 FANCD2-FANCI (Fanconi anemia com-
plementation group D2-Fanconi anemia complementa-
tion group I), 5ZWi¥E 1] JE Z Il (Fanconi anemia, FA) #%
OEAYINITEBITE DNA 35 467 S48 558 22, AT
JA )] FA-BRCA il % /1 5 DNA i [1] 2 A2 52

USP11 (ubiquitin-specific proteases 11) %2 & {t
PALB2 (partner and localizer of breast cancer 2), {i£ {ii
. 5 BRCA1 # H.AE H, J¥ i BRCA1-PALB2-BRCA2
S AW, I A 2 G, B 4 B [5) Y5 # 2H (homologous
recombination, HR) DNA & & i& 1211,

USP9X (ubiquitin-specific protease 9X) I it 5 S
HAEE A Claspin [claspin homolog (Xenopus laevis)] K 4E
FE DNA S 1 SR F 52 PR DNA 454546 25 057 0 S5
USP9X #E 4 23 %2 Claspin ££ 5 il X 5)) /%% H1 DNA 4
1 S S H AR, AT 3 35 DNA 4547 B 2R
23 BITEHMENGEAEEERBENEZEKE 5
A AH OC 1) 2572 % AL 1 PSMD14 (proteasome

26S subunit, non-ATPase 14, 5 % Jy POH1). USP14
(ubiquitin-specific proteases 14) F1 UCHLS5 (ubiquitin
carboxy-terminal hydrolases L5) = 5EAMAE R

FAR, B EARA L. XERRR T Rz RILEE
MR Rz RS, SRR AT DLk R E R A
THE A 8 A A O 7 1 B AR TR o A s 8 1) B 1 g A
AH I 1) 272 2 A T 8 22 6T iR 4 A AT 1) 58 4 1Y 2 e
BEVERCR, HAEPE LGSR A% O B B A AL Th BRI 24
PN TAMM < J& & E B PSMD14 1 JH i 41 i
R IA S =, HL LR O 2 ) 22 R 1 1 i R 4 P )
B HEN, a0 B G T T R R RS2 R 2R R HER2
(human epidermal growth factor receptor-2) 72 % t£ Fl1 f2
JE TR A 1™ USP14 32 %2 5 5 1 B 44 19S RPN JIE
& (HFR N PSMD2) ] i g & 78—k, MIfigas 7 e
IS PERO S A U IR B (32 2R B R P Ik B 5 B
fift . USP14 £ {E/IN2H i fili 9 O S S5 2 b R4 |
PP, 5 USP14 244U, UCHLS [FIFE -5 25 iR v] 30 1
M EAEH, 5 RPN13 %24k (W7~ ADRM1) 4545, 5
9 R AR B R, BRZ AR B P 2 R O
V2R A, T AE A 2 o ok R R R Y A aa s
UCHLS £ b 5 14 O S8  JFF 4 it s v 3o B8 30k, I g
i 33E 240 M A RS 28, 5 6 A P8 3 e Rl DR TS AN
Eﬁa‘%[54,55]0

AL RO FE RS IR A R0 R ) — A B B

TGP, A FT R BT, H ) 2 vz R AT A S R 4t
568 70 A R A D T A PR A o R, A D A PR S 2K
A5 Iy 0 Ff A0 38 25 3 R AL B M R 4E R B B R ARS
LM F7 . 76 R 40 Mk 4] GCLC K PR il 75 ik
HIK A R, RIS I 25 72 2% A0 BG40 1) 550 (3 240 )
USP7), i = SEZ 2 RUEANMR R, FFEAM

BEME N, T B M T, T R ) A B T IR B S ek
FAE DL S BOR 2 HMm 4u bk I ZE T2 BRI
FUIEARIR R ILVEGEAE FILH], (252 7= BC G 0 ) 45 e
k5 202 FAGEE BA B ER IR IR T RBUR
3 EEIEZEUEN NS FHEDENFMR
Eidi:
3.1 KIZRUE NS FIFIFINMRER Hl, 2
B AR IE 1 K2 AL /AN 5 R A2 614, 70 iz &R
AN A AL ) AR I 7 3 Fp AL, XL T 29 F
AN EZ AR Hur R 532 2 A B il 55
FEAE O] DU #0122 Fh 2502 AL B iE P, it ml DUR
t, SR I 22 FACEE /N 73 - 9 77 2 08 2 88 40
HIF), HAr AR IR

I Gt 5 T CAROE B2z 2 A 0 7R B &

FONE R 22 = ALEG B B A AR 45 8 A% 2 PDB
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(Protein Data Bank) %45 Fe 1) 175 L, w] LUK AL, X
AN TR 2592 3R A Bl 2 J0% 1 B3 1) 00 1) 7] PR 80 O AN 3 i
(F 1. HTXUSPHIEREASE JEMEB S51F
BB 78 e RN, S RN 437 3] 751 (4 0 %t A
NFEE . BT, 0 %2 R AR A R B SO
FERLHI I FTRRER NS AY), FLA 1) 750 B BIF 3ok 2 s e, A
S 1) 1) ) 0 B 2, A AL R 5 Dl D it

Table 1  Proportion of inhibitors of deubiquitinase families to
Protein Data Bank database. ‘The rest 2% were pan inhibitors.
USPs: Ubiquitin-specific proteases; JAMMs: JAMM/MPN domain-
associated metallopeptidases; OTUs: Ovarian tumor proteases;
MIDs: Machado-Joseph disease protein domain proteases; MINDY's:
Motif interacting with ubiquitin-containing novel DUB family

proteases; ZUP1: Zinc finger-containing ubiquitin peptidase 1

Deubiquitinase Proportion of Proportion in

family inhibitor” PDB database
USPs 73% 59%
UCHs 17% 26%
JAMMs 5% 3%
OTUs 2% 11%
MJDs 1% 1%
MINDY's 0% 0%
ZUPs 0% 0%

L H BT FC N ) 2532 AL 2 ———USP7
B, AT b L g 0 AR R
10, 5 B A HL AR R 42 i R 4 i MDM2/MDMX-p53
T PO DGR AE B BT R W 2 RO [ AR F T 5
[ USP7 #0771, HLIx 2 40 i) 751) 22 FL AT 4 v 10k 2 4
(F2)N, IR HBLE A WEH USPT i& M0
i35 a1 PS091, J& 58 — 4% USP7 #ii 71 . P5091 i@ ik
{i2 3k MDM2 1 MDMX 7z % 14 I 3 9 &5 1 i 4k %
fift, AT BS0E p53 M R p21, R USPT 1 %32 R ALK
WETE, N5 T 2 R VE S R 4 M T B R0
S G54 ] 7 40 P22077, B 2 LM B M USPT fiE 4L
th Oy (0 2 B R 223 (Cys223), 31 S i 1k 36 A1 ) 5 1
BCAR, T ) LA 10, B = 2N AR R I 5, AR
A XL188.FT671 4, ‘B AI13: T % USP7.USP7-ML 14
T A5 00 P i A 225 40 0 ) e S5 1) o A A% FR) 1 Mg T 12
it, BE S USPT iz R AL 4, Sk F
454 3 USP7 1 S4-S5 [ 4841l 3 572 FAGBGIE £
TRAR =) /N BE B A W\ Ay S8 — o B USP7 # il 77), mT
il 2k MDM2-DAXX-USP7 & & ¥ M1 f# 43 MDM2 {2
B RS, S5 E AW S HLHaE R —2
W5

UbAh, B0 R 2202 2 A0 3k B 2 30 ) 7007 A7 A
W2 ) (D K 2 BURIE (1 2572 A B0 ) 75 2 9

Table 2 Some reported selective inhibitors of USP7

Classification of . Clinical
Representative

inhibitor status

Not directly combined P5091%% Preclinical
Sponge acid C*”! Preclinical
Catalytic inhibitors ~ P220771" Preclinical
HBX 41108" Preclinical
FT 827 Preclinical
P217564!%% Preclinical
Thiazole derivatives C7 and C19 Preclinical
Allosteric inhibitors ~ XL188!%! Preclinical
FT671% Preclinical
GNE-6640 and GNE-6776"" Preclinical

) PR 5, B AN R AL R AE, B0 H AT 2
M EZ ZBERERERERES. @ ZRA
iz F AR AN PN B RE, E A 3R 67 3 R B
A R B TR AN RE B AR AL TV, W R BLRUR
R U B R R, A R A4 B 2 v A ) O
Mk R 57515 Q) 292 24k B @ I B I A AT
By TR, K2 80w 8 s 0wk 2 = )
(10 B35 R R VN 0 v R B A TR ), IR L AT e 7 AR AR B
ol Rk B 2 0,

32 KZEUEBIFIFIEMREARTHRNER XET
iz AT/ o T30 )2 T PR SR
YRIT, oA 4K 2 B 2z R AREE A0 A AT A Tl R
HBIF A B BT (3 3)71, 2015 4F, USP14/UCHLS XY
I 7 VLX1570 BN 28— AN HEAT IR R0 7010 252 &=
A Tt 00 1) 351, A5 I DA 3K 56 P B8 R 7 R i) 5 A e ¢
1B BT, R HoAth 272 2 00 B ) 57 Bl 4t ot 3k
NGRS . 5 IR Btk B, BRF B T 1t 7K F,
CL R I 5 I8 16 97 AH DR 1 202 FRAGB ) 77 3= B4R
HITE USP KM, 3E USP S5 A G 0 i 741 5 20 1k e
BIT Z R R A Rt — B 9T .

P22077 A LA % £ PE i) USP7.USP10 /& USP47,
REf 215 5 L AT 56 B USP7-MDM2-p53 4 [ # 42 £
I FfL 98 A R IR T, AR AR P R AT e 4 B 4T YRR 4T /) R
B AL | P22077 XF 7 Bl RS R 4 A2 KA B R 1 00 ) A
FHU4: P22077 38 7] LS 0T 40 o 2ot ok 40 Bl 1 I
1 A K s R U TS 0 B 2K R A B
U,

B-AP15 3% £ Hi 41 1) USP 4 A1 UCHLS [ 2232 &
A3 1, T AN A0 ) B A T, R D o R 2
Tt s 7L AR 2 e A PR SIS A YR A R b e 1
A, I SRR BE R A IR A L R PR T F B
12T B-AP15 184 i I ] DA RRAR 22 5 1 e 240 e
PRAN 22 P B BB 8RR 2 A P A7 3 2R, 4100 ) &40 e 1 43
B, vk T KR 250 . SEARIMAZ R IE
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Table 3 Representative deubiquitinase inhibitors in tumor therapy

Inhibitor Target Cancer type Clinical status
VLX1570 USP14, UCHLS5 Multiple myeloma”"), Waldenstrom macroglobulinemia’”, Ewing sarcoma!”! Phase II (now
terminated)
P22077  USP7,USP47, USP10 Neuroblastoma'”", leukemia™', melanoma™® Preclinical
B-AP15 USP14, UCHLS5 Leukemia, squamous cell carcinoma, lung cancer, breast cancer, colorectal cancer'’”’, Preclinical
multiple myeloma'™, prostatic cancer'””, liver cancer™”
WP1130 UCHLI, UCHL35, USP5, USP9X, Lymphoma'™", multiple myeloma™, breast cancer®, liver cancer™, leukemia™’, Preclinical

USP14, USP37, UCH37
GW7647 USP7, USP1/UAF1
P5091 USP46/UAF1 complex, USP7

Lung cancer™!

lung cancer™®, prostatic cancer

Multiple myeloma®”, colorectal cancer

[87]

Preclinical

89 [90] o1 Preclinical

1, oophoroma®” and prostatic cancer

BRI AR AR Y AR N LR B, B-APIS A R
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