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MDMX: advances in structure, function, regulation and its inhibitors*
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Abstract: Murine double minute X (MDMX) is an oncogenic protein which is aberrantly overexpressed in multiple ma-
lignant tumors, and its overexpression is closely associated with poor patient prognosis. In—depth elucidation of its function-
al mechanisms and regulatory networks holds significant importance for developing novel anticancer drugs targeting MDMX
as a druggable vulnerability. However, due to the unique structural characteristics of MDMX, the development of MDMX in-
hibitors currently faces many challenges, such as poor specificity and insufficient activity. Overcoming these bottlenecks
has become a critical research focus and challenge in this field. In recent years, emerging technologies represented by prote-
olysis—targeting chimeras (PROTAC) have demonstrated unique advantages and achieved preliminary progress in this area.
This review systematically summarizes the research progress of the structural characteristics, biological functions, regulato-
ry networks and targeting inhibitors of MDMX, aiming to provide valuable insights for mechanistic research and therapeutic
strategy optimization in related diseases.
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Fig. 1 Linear schematic of the main domain in MDMX ( Created with BioGDP. com)
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Fig. 2 The protein interaction schematic of MDMX ( Created

with BioGDP. com)
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Fig. 3 The mode of action of MDMX inhibitors ( Created with
BioGDP. com)
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30 AT S st — 2 A9 MDM2 98 5 5 . B
H ST K IR, S A MDMX F1 MDM2 BE 5 5 228
15 pS3 F 4 5 BT b 9 0 4, BT MDMX/MDM2 5
pS53 2 8] B AH B A F AT R 2 30 A S IR T SR
PEAEA M) 109, WK23 . WK298 25 MDMX/MDM2 AL 1]
HIFIBEIT K2 J5" " A5 A BIA &3 Compound 20°
A13" C16" ¥ 7R H 13 BE 7R 9% i MDMX/MDM2 X

FAMHIVE o Bl S 98BS R 94 i fig 7 i) B0 0
I RS35944 22 W AHAR IR IE . I I SE R B, /1N
S FRC/R CPO BATRSR AN MDMX/MDM2 [ 7,
JEHIEIH RAF R Bl 2R,

FANALAEYIMMRIT 1 AT MDMX-MDM2 5 .
RAKN E3 % RERE , 1755 MDMX [ R, 32 i B A Al
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Tab. 1 Small molecule inhibitors of MDMX
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MDMX MDM2
WK23 MDMX/MDM?2 (44.5+1.9)uM (1.71£1.10) pM /
Compound 20  MDMX/MDM2 (3.73+0.30) uM (0.47+0.04) uM /
HCT116.A549,
Al3 MDMX/MDM2 (7.24+0.78 ) uM (0.030+0.007 ) uM
MCF7
HCT116.SJSA-1.
C16 MDMX/MDM2 K.(2.45+0.71)pM K.(0.23+0.08) uM

MCF-7 .SH-SY5Y

ZICE R T
RS3594  MDMX/MDM2 ELISA(18.3+2.1)nM  ELISA(10.6+1.5)nM
O L~ Q B4 R
NN Nig
H O//\\O
(
Cl po O
7N MDMX/MDM2 ¢ S A e (14.8+5.2)nM (18.5+2.1)nM SJSA-1
CPO MDMX/MDM2 / / /
MRITL MDMX/MDM2- N ) , P I
1 N S
RING-RING COZB B A
Cl
cl MeO,
O\}/ﬂ/@/com
JN122 MDMX “ / / /
4.2 BRZEHDHIF 4.2.1 ZRMERR 2k IR H 2 R G A OB e i

MDMX JHk 2 410 1] 7] 38 3 45480 p53 11 o B2 i 45
s SRR ) MDMX (9 N 3% p53 454 10 4% T M
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MDMX 1 il A 2 R 45 7 1] o
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SRR AT (PRI EOE WL 2) o 2P
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MX/MDM2 J7 JBE IR 9 (0 45 5 56 ATy, FFAE AR N AR 52
55 v R B S 0 Al R 40 R AR K B AE Y . b
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Tab. 2 Peptide inhibitors of MDMX

, S5 5 AT A R
eI A S £ 2
MDMX MDM2
ELISA IC ELISA IC
ALK pDI H,N-Leu-Thr-Phe-Glu-His-Tyr-Trp- Ala-GIn-Leu-Thr-Ser-OH » »
550 nM 44 nM
ELISA IC,, ELISA IC,,
PMI H,N-Thr—Ser—Phe-Ala-Glu-Tyr -Trp—Asn-Leu-Leu-Ser—Pro-OH ’ ’
40 nM 20 nM
HOOC—Thr-Ser—Phe-Ala'Glu'Tyr-Trp—Ala-Leu'Leu—Ng HN-Pro-NHAc FP K, FP K,
125 7"
0 (20.0£2.4)nM  (6.0+0.7)nM
" NHAc
554 HOOC—Thr=Ser—Phe-Ala-Glu-Tyr~Trp~Ala-Leu-Leu-Ser-N : FPK; FPK;
7/@ (12:0.)nM  (1.5+0.5)nM
0
4HBS / /
X-GIn-Glu-Gly*-Phe-Ser-Asp-Leu-Trp-Lys-Leu-Leu-Ser-Gly-Trp
_ FP K
e M\w FPK, “‘
. Ac—Leu-Ser—GIn-Glu-Thr—Phe—HN Aﬂ/Asp*Leu*Trp*Lys*Leu*Leu*HN Glu—Asn—NH, ( 120117)
Ik p53-4 T X (12.9+1.7)nM
nM
SAH- FP IC,, FP IC,,
p53-8 (229+£57)nM  (21648)nM
ATSP- FP K, FP K,
7041 0 d - 6.8 nM 0.9 nM
>
ALRN- MJ\% FPIC;, FP ICy,
Ac—Leu~Thr—Phe-HN-—X_ _ Ala—Tyr-Trp—Ala=Gln-Leu—N—X_ Ala-Ala-Ala-Ala-Ala-D-Ala-NH,
6924 %OT I (24.7+17.0)nM  (7.7+3.0)nM
PROTACs  Nano— , EC,, ,
HF  MP@PSI (154+11)nM
SPMI- [
HIFI-1 Ac-TSFREYWALLS s—PEG—LA-Hyp-Y ~Hle—P—NH, K033 pM K 0.35uM

4.2.2 IRBRANITHAL  FRRRPI LRI S50 Re 1, 2
FRE TR, RIEED T S AR A
PSRBT R, TGS T 255 f. 1T BIKE AR
FE Y o MR TE DY B YT 254, T AHEEL IR K I Rk
PERRI P B Z e X R Z KR EH 5
MDMX B9 25 G JE F1 7 FEAR e £ 40 M8 3 1 DA

SR R A e 0 45 7 T Y R B AR
ISR ET AR A ) R e KBt SAH-pS3-4
1 SAH-p53-8, 5 MDMX 1 MDM2 1454 K (B4
PG EE RGN, FET pDI SS9 o B2 T
Ji ATSP=7041 J& 81 HY 5 45 4 35 A 7 R0 BRL 4 i AR g
ANEPESTY BT pS3 N AR g A T ) ALRN-
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6924 FE 1% [A] I FEL BT MDM2 Fl MDMX 5 p53 (454,
i bk pS3 A T REAI I, 1 TS pS3 AR i g 4
L8 T % 24 L ] S0 L 3 . ALRN-6924 J2 Bf
53 R S PR BCHE ] RS A RIGR], H AT kA 1T
Il R 56 B B, I 78 Z2 Tl PR a9 v R 20 L AR 1Y)
RO TiAb, ik S AL A W) 58 SURE 4 ) R % - [
K aSPDI-411 X% MDM2 . MDMX H. 5 %5 &5 fY 45 & 2%
A7, H AR B o e T6

4.3 #E@ MDMX B E B M7 B [6 #k & 14 ( proteol-
ysis—targeting chimera, PROTAC)

WF5E N 53T %% 1 Nano—-MP@PSI & — R 1) 5 14
HYF ] MDMX Y PROTAC 43 F , %4> il i B 4
2 S YK TAREOR B SEEL T X MDMX 1Y F5 5
PEZ ZARESAR . XA AIKZE PROTAC BEA 341 & p53
I p73 WA DI RE , I LEAR N RS2 56 i 24 R 3
F TR o BT K PMIT T (Y SP-
PROTACs ( 411 SPMI-HIF2-1) ANLAR B T 5 MDM2
FIMDMX 1 = 25 Fl 7, i B8 5 1 IR & i LB K
fha e vk AN 2B e RN 2540 B 2 e

5 BREERE

MDMX 1E by 25 ) 1 % 1 ¥ A8 #0 b , HBUE ML
B TR S B %5 41 3 e o8 25 W) O BIF R i R LA
O X, R B MDMX 30 1 70 i B 92475 1 s 2
Pk K, b B ] MDMX 930 500 77 4 S
S JE B 15 B8, SCHE [ MDMX/MDM2 B4 8 300 7 BKG
T R4 00 o A7 LA Sk B e A o R Y IR
fiff DR 3K LB A% o 1] K 1A A > MDMIX 10 il 551 F &
M A TT ). 53 4h, 2T IKZE Y MDMX PROT-
ACs Y FF R ABLEUS T EEZ 08, AR 7 /Ny 7
BeAA i = (4 Jey B, 3X 2587 8 PROTA Cs A EL 34 )
R fit MDMX , iy MDMX 31 1l 57 (%) AFF & FF RE T 8T i
o WEFE NG BT 2GR K ik R
F B EAR DL A 2 R R B, ek
T YK AIME E N W TR T R AL
N2 MDMX PROTACs Ay I R AL 2558 T 3
Rl AE25) K IAER , A ML Bh 2590131 (com-
puter—aided drug design, CADD) 5 A T.% fig (artifi-
cial intelligence, AD) 4% 7R 1Y fill 5 1F Ji& B0 HS A8 5 9
T A BEZZH A e E R R A
T 245 4 5 JIR 46 7 TR AT R0 A D MDMIX 417 4] 5510 A 5
i 2Pk
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