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Research progress on targeted SUMOylation inhibitors and
their antitumor activity

XIONG Chao-dong, DIAO Jia-ming, ZHANG Ao’

(School of Pharmacy, Pharm-X Center, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: SUMOylation is an important post-translational modification of proteins. Similar to ubiquitylation,
SUMOylation is the process that the small ubiquitin-like modifier (SUMO) proteins are specifically and covalently
binding to lysine residues of substrate proteins. Through SUMOylation, the physiological functions and pathological
processes of cells are well controlled and balanced, and its abnormal activation has been reported in various
tumors. Therefore, SUMOylation has been a potential target for anti-tumor drug development. In this review, we
summarize recent advances on development of inhibitors targeting SUMOylation pathway and their antitumor

properties.
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Figure 1 Comparison of small ubiquitin-like modifier (SUMO) and ubiquitin. a: Structural alignment of the backbones of SUMO-1 (cyan,
PDB: la5r) and ubiquitin (green, PDB: lubq); b: Sequence alignment of H. sapiens Ub, SUMO-1, SUMO-2, and SUMO-3 was made using

ESPript 3.0. Positions that are completely consistent in all sequences are shaded dark red. Positions that are three identical in all sequences

are framed in blue
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Figure 2 The mechanism of protein SUMOylation and de-SUMOylation. SUMOylation is a process that conjugates maturated SUMO to

targeted protein substrates via enzymatic cascades involving SUMO-activating enzyme E1, SUMO-conjuagating enzyme E2 and SUMO
ligases E3. Shown are reported SUMOylation E1, E2 and E3. De-SUMOylation is the inverse process of SUMOylation
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Table 1 Correlations of SUMOylation dysregulation with cancer

Component of  Upregulated
. . Cancer type
SUMOylation protein
SUMOs SUMO1-4 Breast, colorectal, glioma, hepatocellular, AML, NSCLS, oral scc, pancreatic
E1l SAE1/2 Breast, cercival, colorectal, gastric, glioblastoma, head and neck, hepatocellular, lung, pancreatic, renal, uterine
corpus endometrial
E2 UBC9 Bladder, breast, cervical, cholangio, colorectal, esophageal, gastric, glioblastoma, head and neck, hepatocellular,
lung, lymphoma, melanoma, multiple myeloma, ovarian, pancreatic, prostate, renal, testicular germ cell,
thymoma, thyroid, uterine
E3 PIASI Breast, glioblastoma, multiple myeloma, prostate
PIAS3 Breast, colorectal, esophageal, gastric, renal
Glioblastoma, hepatocellular, lung, prostate
PIAS4 Glioblastoma, hepatocellular
RanBP2 Prostate

RSUME Renal

PC2 (CBX4) Bladder, breast, cholangio, colorectal, esophageal, gastric, liver, lung, melanoma, thyroid, osteosarcoma,

pancreatic, prostate, sarcoma, thymoma

Myc F [K ] & 3L (synthetic lethality), PA & 3#03E HL
A TR IFN A5 I Bt e 88 S 9% e e R B 22

70% [ R K A7 78 B0 2 R Myce 85 1 2K,
£ 5 Myc 5 Rl 47 3 5 3R IA™, 7 2 P RS A g A58 2
W, UTBR Miye 2[R A7 DL 328 40 ) g i 2B . R,
Myc 1R 5L 50 45 A R o2 Bt i 98 24 P 0 9 1) 4 m R AR
HHF Myc B AP EZ PP 5 T4H“1487,
A L 4 0 i R 41 AR Miye B BRI /N 2 1 300 ) 750 A
FBWAE . IR, & EGEAE 2 A EE 1R 25 B 5T
H R, VR Myc 25T Fi R A 2. & R
Y2 45 Ik S AR OB R R I 23S S B BT T
DR o IX—FRME AV 2 AN AT R 24 B i 24 1) B AR 1R 245
VIR TSR AL 7RI R

2012 4F, Kessler £ i RNA - # $57 A 0 ik
SAE2 52 Myec £ K (1) & B RS . 3E— B ML B 50
21, Myc % A [ SUMOylation 1&1ffi /& Myc & #t 1) i
96 200 0 A K BT 0 75 1R, DT BR SAE2 K 0k Mye &K A
S SRR, 51 Myc i RIS 4G 22 5 34k 2
SZBE, S R AR T . B S TE 2 Rl Myc R IA 1)
Fo M A AL v, UER SAE2 53 i) JifgRe i) 2B U0,
2017 4F, He SR 1 1 AN my b £ 1 1) 5 2L SAE /Ny
FHNHIFR ML-792, % Mye 3™ 38 ) il 983 40 i B 6 s
FEIAE R, BRI B B e (B e g 7

2020 4, Biederstadt 25" & BLTE Myc i 315 (1) R
it 5% 5 PDAC 411 ffd /F, SUMOylation i % 1 & 3 1k,
SUMOylation i # #H 5¢ kK] () Kk K4 . 7E Mye
i I PDAC B MR A 28 vp, i B 1Y SAE /N3
T4 5 ML-93 & 2 #0112 SUMOylation 12 1fii, Jf
0] b g8 1 A2 K . 3T 9, Rohrberg %54 i BIRCS.
EGS5 1 TPX2 52 Myc & K (1) & BEUEFE RS . BT

A&, X 3N E E I D) e K 5 3 7 2231317 SUMOylation
(2

IR 1, %6 T My e 22 35 1 i 989 41 B2, SUMOylation
) 77038 5 A R BOEE R DAk 2 B 5] e R 4
2.2 SUMOylation HPHI#LA A 5t R 14 o & BL &

W FL R I, 2892 FAB M ) B3 & #:8§ PIAS & (A 7]
DA 5 205 G T AR DG IR AR 11 1) SUMOylation,
HETT VAU () e R S0 0% N2 . AL, SUMOylation
A T MUAAR S A e B 1) — A 2 RN 2016
F, Hannoun 2! PE 4 5T T SUMOylation [ Ji$ ¥ &
15 HUAR G g% B2 22 1) 19 56 2%, WE B SUMO £ 1 7E %%
KA G g v BB A

2016 4F, Decque S5"* L, @ bR %0 % 244 i b i)
SUMO &1 i) E2 45 4 HF UBC9, A LABH T SUMOylation
TE I, 32 T2 2E NF-rB A A8 PR 8 hE 4 Jf EX] -7~ F0 T2 TFN
M2RIE . [R5 PR AR RS v m sk UBCO 1T LA 38 4
P & E 4H M BRL - (9 7K ST, 33 T 38 LA X LPS 15 5 11
PN B 2R 5T 1 OB AN P B AR B

2018 4F, Crowl 24 1 SUMO2/3 fig 5 5 1 Hh FH
1B R B TFN S %5 . 78 THP-1 400, UBCY k26 5
# SUMOylation # #l1 #1], 111 SR 3l IFN B2, (HAL | 5
H R BT 0 i 78 fG TEN N B L1 578 AN [ o

2021 4F, Lightcap Sk 1, I PR 7E B 1 w5 1 Bk
() SAE 1| 77 TAK-981 7] DA 2 I 1 4 72 4t ffa v 1 24
IFN f 2325 DA B 380 178 TFN AR 6t (14 21 % 1k 0 928 40 i,
0,95 06 41 N A AR S 4 K T 4R 4% . 7E
A20 K B 98 41 B /s B AL R, TAK-981 B 8 i F LA
PR AR RS YU g% N . BRI R 2 IR B IR
24§7.5 mg-kg' TAK-981 12 K, 1/4 /N B 1) B 988 56 4= 78
B, /N B R KT 52 77 & ATk B 40 mg-kgo [F] B
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REREEAL (R U)o Mk, 8 06 SAE (3% 4, T LA
58 4= il #1) SUMOylation i #% i 35 46, 3 1 40
SUMOylation 38 % 1=t J5£ ¥ 1 4 R 1) 928 40 Ji 1 AR G

H AT R IE 9 SAE #1741 3= B2 0 N R AR =2
B BN gy R RO I 1/ 9 T e AMP 2R
(£ 2, E3~6).
3.1 RAFEWZE 2009 4, Fukuda 2258 i 7 1k
500 A FE 4 $2 B X SUMOylation 38 #% (1) 400 1) 7% 1 ,
RILAR A AR i 3R B 32 A 43 ginkgolic acid (1, &
3) Al anacardic acid (2, &l 3) 7] PLA& R #1#l &5 A #
SUMOylation. B J& 44+ SUMOylation i &% [ 5 1,
P 2 15 AT 47 2040 RanGAP1-C2 [ SUMOylation, IC,,
555 518 3.0 F12.2 pmol-L™. 7£293T 4Hfifa, L &4
1702 ¥ B8 A 2% HLARR 3 PR 1 B A /&1 1 B SUMO i Ik
)i R, HET A0 R ) B E pS3 1 SUMOylation,
M % 155 43 T 5 Ub A B4 1) 250t T R 1, AT 2 7 458
UFRIEREE . B D HLHIE SR B, P Y HEE
T SUMOylation ] E1 i, fH 1. SUMO1-E1 In& 411 1%
o For A 1 n] DAF ) 22 P e 2 ) A A RN i
B, 2019 4F, Liu P IKEGIE T4 &9 1 1R M bt
IRy K. AE 1 i bR e Tea8113 40 A 1 B2 AR R /N B
PR ORG240 7 1, B RG LA — IR HEBIRSG
2450 mg-kg' 21 K Ja, 1G9 1 5 35 50 R i A K
(TGI = 68.5%), H/NRAKE TR . HLHIH TRV,
A1 E I B AR K ) 2 1 SMADA4 [ SUMOylation 11
A RS S R

2009 4F, Fukuda 557 P26 B 35 77 2k b 3R 15 — 36
SAE 1 ] ] kerriamycin B (3, & 3). L&) 3 FFEE
2 /EH T SAE, %5 5 1 H fH 1 SUMOIL-E1 il &% i) 1
F&, 3 17 #1 i] RanGAP1-C2 [#) SUMOylation, {H i 14 ¢
55, 1C,,fH 4 11.7 pmol- L.

2014 4, Takemoto Z5™* . V3@ 1o 07 148 750 Fh A 4

K RBEIA), K 53— RIR W) davidiin (4, ] 3) XF
SUMOylation 18 % B A B B4 . HLEIBF TR A, A
V)4 [FIFE EEAE R T SAE, F¢ 5 M HLFH 1E SUMO1-E1 i
GV B, 35110 $0 41) RanGAP1-C2 ) SUMOylation,
IC,, 85 0.15 pmol-L"'. A, davidiin 7] BAAT R4 il
2 Foft Je 9 240 PR P 184 5, G, M 8.3~ 16.4 umol- L™

2015 4F, Suzawa 55*@ i HE R R I8 T 15 2] 1 %
A= PEELUT B SUMOylation 1 77 tannic acid (5, & 3).
&Y S R FE B2 B AE T SAE, 4 55 14 1 BH 1
SUMOI1-E1 &I . (ER AN AMSEEGH, (b5 5
A 2 4 N 52 AR 280 1 (LRH1) B SUMOylation,
IC,, 7 12.8 pmol-L'« {HIBR 2, &P 5 X 2 Fh
iS4 44 1% 184 B G B S I
312 ¥ EABMBINSTF 2010 4, Lu PV T
SUMOylation i F£ /1 J il /) SUMO-AMP & &4, it
Az E A Y 254U SUMO-AMSN (6, K 4) Al
SUMO-AVSN (7, &l 4), P ¥ i 2 H AR 7 14 Hb 41 )
SAE [P35 1%, BH 1E: SUMO 15 5 4% i, 17 A 52 Wi o Ath [7]
P ELs i

2014 4, Zhao SV R I MR B R JE R R, T
SUMO C A3 5 51 72 ¥ i1 H SUMO 28 A4 pS 50
8, Bl4). Hoib&48 5 SAE K45 & Be /1 Lk SUMO
5, DA G 7E 6 4 B 11 3E 47 SUMOylation &1 1) i 72
W 4B 8 5 4 M Hb % AR SUMO 5 SAE 454, FHHKIK
R F UBCO MUKW (1 b, (H IR Y& (1)
ifie.
3.1.3 EMFEEN/NSTF 20134, T SUMO-EI
=AW SR 25 K, Kumar Z5%5 77 931 4~/ 1Ak
G EEAT LR L, SRR K S &9 (K
5), N ATP 52 5P (1) SAE Ml . 1549 nl LA &
& 5 Hh 3 1) RanGAP1-C2 ) SUMOylation, IC,, {8 N
14.4 pmol-L™'s {H 24k AW 9 &5 1 b (176 Bk 1k A L v
il P 22, i gk — 2 (1 5 M A Ak SR ARV AR P O 1
A6A 4 109 F0 11859 (] 5), 6 38 32 fig 771 = A 3t b 40 o)
RanGAP1-C2 fJ SUMOylation, IC,, & 4> %l & 13.4 il
13.8 umol-L",

2019 4F, LiZEP%F 290 921 NNy FAL & W PE kAT
T I R I, FR15 1 SAE RIAS R 75 COHO000 (12,
Kl 5). 4L AR 5256, COHO00 71 B 4 i b 4 S
| JE 4 1) SUMOylation 211, IC 64 0.2 pmol L™,
1M X [7) 9% 1) ubiquitylation 8¢ NEDDylation & 11 J¢ B ¥
HHI4FE B . 7€ Raji A1 HCT-116 4 ff2 7, COHO000 7 LA
75 5 miR-34b [ K ik, FE1IK c-Mye mRNA Al &5 1 7K
o I R NS A 207, R G Y — Ik HARK
452510 mg-kg' 14 K J&, COHO00 &3 | HCT-116 £
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1 %) SAE HAth Cys 7% 5= T AH FLAE F, 55 4t it o7 1 A
FEA% c-Myc Rk . A = B2, COH000 7E ##1] SAE
AT 0 R IR, B AR 30 SAE2 32 Z AL PR AR, 1 T PRI
SAE2 17K . B ik, COHO000 B 38 izt XX 2 KL, 1) 171 1
SUMOylation 18 ¥ 5 4

3.1.4 AMPZ4)  Millenium A 738 i 5

133 N-F RIS AL AW, 0 R AT 45 /B 1 13 2
T R I Pan-E1 B0 615546 A 20 135 (] 6), X E1
B 1C,, fE /N T 10 nmol- L™ 7T 5 15 e KRB 42
BRI T 5% W6 42 A0 A5 2 13 1) W IR e R A% v 114 1K s
INTEER, [F) I8 L CRRBE R B AR B A S5 2 — 2P 45
P A 15 31 & s i 25 B} 4% (1) SAE/NAE XUHEAL &4 14
( 6), 5t SAE & H [A J5 E1 B NAE ¥ IC,, {8 % 5l A
1 nmol-L" #1129 nmol-L", 1fii %} SAE [F]J§ 1] E1 l§ UAE
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JUF-JE B R AMHIEH, 1C,,fH > 1 000 nmol-L™'. #5555k
FLICHRBERR 21 (¥ 35 25 J5 159 3% NAE B 52 a4k
G015 (K 6), IC, fH 53714 2 nmol- L #1190 nmol-L™.
B3¢ J %F 3Tk P HCAR 2 N A AR 28 AT AR Ak 73 3
e F 1% SAE 1 #1 77 ML-792"*%" (16, [ 6), 1C, {H 1y
0.4 nmol-L"', X} SAE []J4 1] E1 & NAE #1 UAE ] IC,,
843559228 nmol-L" #1 > 1 000 nmol-L". #£ HCT-116
41, ML-792 %+ SUMOylation 38 i 11l () 1C., 2 A
10 nmol- L™, X F&Ath 22 e [ 8 4 A 19 5 A5 58 2% 1) i 38
BEAE L, 1C, 155 0.06~0.45 pmol-L". 7E HCT-116 4f
0 (8% HE R /N BROBRE R v, sl B RS I 2455 1,
K5 25— IR HAF IR #5150 mg-kg' 24 K5, ML-792
S P e (2R K, BN AR E AR

B FE N D148 AN [A) 4% 36 85 4K ML-792 1 (1) 3- it 1
WG, HE— 0 I A PR AR A 15 B B s R % 1) SAE )
#1771 ML-93 (17, [ 6) Al TAK98157 (18, & 6), IC, 1E 4>
575 0.4 nmol-L™" F1 1 nmol-L", % NAE [ IC,, {& 4> %
4 386 Fl1 960 nmol-L™', Tfi X} UAE 5 7 B & # ll 1 -

Table 2 SAE inhibitors and their pharmacologic properties

SUMOylation IC5o = 0.2 ymol-L-!

COHO000:SAE (PDB:6CWY)

7 HCT-116 41 ffd v, ¥ % Xt SUMOylation 38 4% 111 ] 1)
IC,, {8 %3 %14 3 nmol-L™ A1 15 nmol-L", $t 4% 58 % 4 1)
IC,, i 7 63~110 nmol-L"s 7E K A& P, I LT ML-
792, ML-93 Fil TAK-981 ) PK 4 Jii & i £ 3, {HL s A4 ATS
ANERAE . R 2 PP RS A R /N BRBLZY o TEIG R & Y ML-
93 I TAK-981 R AJ 3% 2] 5 ML-792 #H 4 1) it J} Jd 2%
I, a0 E HCT-116 4H i 1) #% FE 9 /N BB A 21 R IBTRYT
R, BRI B AR IR Z 2 150 mg-kg! ML-792
5 W KRG % — X HAFR% 25 50 mg kg ML-93 85 JF
Y = IR HAEIR 25 50 mg kg TAK-981 ()47 /i 983 %%
S AH 245 #E OCI-Ly 10 21 il 1) 7% A2 I8 /DN BB Y 21 K11
YEIT AR, AR 4A 259 IR H AR RS #5150 mg-kg!
ML-792 5 & i 45 25 W Ik HA: X 2525 75 mg-kg ' ML-93
BRI 45 2 — IR BRI 45 25 25 mg kg TAK-981 [ 91T
98 R0 R AH 2487, LT TAK-981 416 53 (14 I R B 47 i Jg
7R T RS2 ) e A, AL AP S NIRRT 7L, H
AT AL T I R T3, T 98 97 B N S 44 98 bk 2 9%
(NCT03648372 .NCT04074330 A1 NCT04381650).

Class Inhibitor IC, Reference
Natural products Ginkgolic acid (1) SUMOylation IC,, = 3.0 pmol-L™! [21]
Anacardic acid (2) SUMOylation IC,, = 2.2 pmol-L™ [21]
Kerriamycin B (3) SUMOylation IC,, = 11.7 pmol-L! [27]
Davidiin (4) SUMOylation IC ;= 0.15 pumol-L™! [28]
Tannic acid (5) SUMOylation IC, = 12.8 umol-L™ [29]
Semi-synthetic SUMO-AMSN (6) - [30]
SUMO-AVSN (7) - [30]
pS50 (8) SUMOylation IC,, = 125 pmol-L" [31]
Virtual screening 9 SUMOylation IC,, = 14.4 pmol-L! [32]
10 SUMOylation IC,, = 13.4 pumol-L™! [33]
11 SUMOylation IC,, = 13.8 pmol-L" [34]
COHO000 (12) SUMOylation IC,;, = 0.2 pmol-L" [35]
AMP analogues 13 SAE: IC,, < 10 nmol-L" [36]
ML-792 (16) SAE: IC,,= 0.4 nmol-L" [12]
ML-93 (17) SAE: IC,,= 0.4 nmol-L" [37]
TAK981 (18) SAE: IC,, =1 nmol-L"' [37]
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Figure 6 SAE inhibitors of AMP analogues
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SE R AR K . B AT O HRE I UBCO #1711
F B N RIRFEYRA G N 725 (3R 3, ] 7.8).
321 KRAREYHE  Fukuda if BACIK BB T F
X SUMOylation 38 % [1) /N 73 F-#l il 71, F B 242 % 30
ZAKRIRF=IR M) SAEHIHIF . 2013 4F, %R LR
TH 35 — AN 1% £ £ 1) UBCY #1l] 7] spectomycin B1 (19,
7), Ky fH N 4.3 umol-L'. L&) 19 H$: 5 SUMO
E2 454, %5 5 PR 1 FHL KT E2-SUMO Hh )44 ) 7/ B, T A
5 SUMO E1 454 . 7EMR4M SUMOylation 525 H, 14
W) 19 4 A1 #] RanGAP1-C2 ¥ SUMOylation, IC,,
fH8 4.4 pmol L' HZLM 2, LE9 19 7T LLFE (K ER
4 51 3 R (1 2% T8 A0 1) MCF7 40 i () 38 5, 3iF B 3 A
HPFLNRE 1. R, 8582504 chaetochromin A
(20, &1 7) F viomellein (21,  7) BRI HE 505919
FHALLE) SUMOylation #1135 5,
322 ARSTFE 20134, Kim &5 ] L ykiT

Optimizing N1-substituents of
the 3-substituted pyrazole
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Figure 7 Natural product-based UBC9 inhibitors

% K 250 (electrophoretic mobility shift assay, EMSA)
SN IR W 48 LN () SUMOylation [RAR 2, & 303 il 25
T4 2-D08 (22, ¥ 8) HA UBCY #i#iliE i, IC, (H -
6.0 pumol-L™". 2-DO8 K 57 P 1 fH 1: SUMO M UBC9 #%
% B W) -, 1 X6t YR 1) ubiquitylation 38 % g #H & 471
HVEH o 7L 40, 2-DO8 RT LA R i topo-1
#J SUMOylation. T3, Zhou £t i 2-D0S i i 111
#i] NOX2 [ SUMOylation, 5 £ ROS & 1, #t 1fj /1 &
AML 41 I T
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2013 4%, GSK A w| JF K 1 — P H T 50 18 & i 1k 1)
AR (FP) Arill 753, K I — 2 2 s g 25 UBCO 411
il 771 GSK145A"Y (23, |4 8), IC,, 18 A 12.5 pmol-L".
BLHIHIF 5T 22 B, GSK145A 1] 524 F T UBCO [ )i ¥ 45
B, SR TE AV 45 & UBCO, i i 4 il iR ) 2
4 ) SUMOylation.

2014 4%, Kumar 55" F) F 43 7 & 480 75 32 900 )
UBCO 78 7E 11 il 24 1t 1148, JF 5% ZINC 5 48 B 147 R 4
i 1k, $K45 UBCY #7146 & 4 24 (K 8), (HIEMEELSS,
IC,, ¥ 46.3 pmol-L".

2016 4, Hewitt &I T UBCO [1) & & 45 /) 24T
BT R BLI 29 0% i, $R45 UBCO (W48 #4101l 77 A6 &
W) 25 F1 26 (& 8), {H# # (L H A 55 ) SUMOylation
IS P, 1C,, {599 0~ 3.0 1 5.8 mmol- L™, ik — 25 %k
T B a5 M R A A B A T PR e (R A 5

2017 4, Zlotkowski ZEMH £ T /N oy 7385 B I HT
A e B 25 W) AL T &, IR 45 3 UBCY #1155 =21
W27 (K8), IC,, fH A 74 umol-L™ s £EMBEIRIKIE T,
&4 27 7] LA 2030 # RanGAP1 f] SUMOylation
3.3 SUMO1 ZHMEBFINMRIER

SUMOylation 7 JIR Jift & 7 i Bt v JHL AT 7 22 1) 1 428
VB9 Hodh UBCY Al SUMO2 X6} IR i R A 35 A2 06 AN AT
D, R UBCY BL 3 SUMO2 [ R iR 76 5301 & & 1L F2
HHIETS, 1 SUMOT 625 1 /)8 BRUAT BLIE 5 A7 & 1>,
I, 3% B P 1) SUMO1 /i 7 1) SUMOylation B A %
UFi 22 4k . [, SUMO 1E 22 F i3 20 At ol 2 B0
T IR, R S 2 A0 ) e R A A ) 38 B O A % RS AR
D e bR 1 A2 KB IR, BB SUMOT A 5 1)
SUMOylation [ il 71 B A5 i 1 Bt S Jed 24 10k 1
i . BRI, B AT O = A SUMOL A 2
) SUMOylation 1 1| 71| & o

S0\ B A 4 fi# (targeted protein degradation, TPD)
BT AE FLAE AN O] B2 SURN 24 W i 25 P D7 T AR
W, MORIE TR A AR PGS, BT S/ 24
PROTACs H1 43 F JIi& T 219 4 g 751 s T gk N s IR
5GP, 2021 4F, Bellail 27 M 3 RVANERER TS AE )

Table 3 UBC9 inhibitors and their pharmacologic properties
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Figure 8 Synthetic small-molecule inhibitors of UBC9

(NCI) R PEAL & W EE b, 07 16 45 3 AT DLRR 5 4 5
] B fie SUMO1 1 1 3k 1L &% CPD1 (28, K 9). CPD1
5 M B IS SUMO1 & /K1, T AN 5% i SUMO1
mRNA Ko ik — 35 (1 2 VAR 3R AS 15 A e Bk
T 2 SUMO1 B4 % 75 HB0O7 (29, 1K 9). HB007 il it
I PR AR SUMO T 01 ] 22 Fof Jir 88 200 A P 389 5, 1C,
J90.3~1.5 pmol- L™, AH X 5% 1F & 20 Jfd (1) 348 5 70 i 7
FHBR 10 fif o 1E 2 FhUE S RIE I A AEIR (PDX) /) RS
B, HBOO7 #5) g i 2 B# i SUMO1 & 1 /K 7 Fl Ji g
AR, FF HAE KN BRI A A7
4 RESERE

T 5P R A2 R RS RE RN ) R R AR )
HEWET R B 7E WK EHILRE NN
GiE Y AVA AN LA AN S R S
A — R /NKEAT 8 AR EBE S 1810, A2 R
& (ubiquitination). Z£7Z % f, (SUMOylation). NEDDS
1k (neddylation) % . 5 JAh P 25 /N IR BB M — £,

Class Inhibitor IC, Reference
Natural products Spectomycin B1 (19) SUMOylation IC,= 4.4 pmol-L" [38]
Chaetochromin A (20) SUMOylation IC, < 10 pmol-L™ [38]
Viomellein (21) SUMOylation IC, < 10 pmol-L"! [38]
Synthetic 2-D08 (22) UBCY: IC,, = 6.0 pmol-L"! [39]
GSKI145A (23) UBC9Y: IC,, = 12.5 pmol-L" [41]
24 UBC9: IC,, = 46.3 pmol-L"! [42]
25 UBC9: IC,, = 3.0 mmol-L" [43]
26 UBCY: IC,, = 5.8 mmol-L" [43]
27 UBCY: IC,, = 74 umol-L" [44]
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Figure 9 Specific SUMOI degraders
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