PROGRESS IN PHARMACEUTICAL SCIENCES

- WA SRR -

ADVANCES IN
PHARMACEUTICAL SCIENCES

Wee1 ¥ iifg A FL 30 1 771 0 55 3¢

s, TiRA, BT, BRIIAR T
( REZRARFEF R , 7T/ Fam 211198 )

[ 2 | B0 REEMEEMISERET M. MIEEIKE G/S BIiMER. S HEIMER G/M BRERNKIEROZHE |
BREEERITENL. ATSHAXMBEREERT p53 RE. p53 EEHRESH G/S PUERKE , NTIERKT G/M 18
EREE. AEEETER Weel BiEgR G/M MERRXEEERT  BURRUEHMERRBIERE 1 (CDK1) /95 15U
BREERSCH Go/M HABE | 79 DNA ESIRATRSEL. 0% Weel TliEIRABIEARAE , EIHBERTREHNELL R | FPESHIN
WAL HINME , B Weel FEIFZMETEREA | BEILE—MNETMEERIES , BRlEINSFISRAMFRRA], EEy Weel
BEBROVEFRNE]. SERRRYBRMEAIER D FIDHEFIRIGAREL AR TIHFANE | AEH—SHRMNARESE.

[ 255277 | Weel BB ; p53 2835 ; HUAME ; DRI
[ hES %S 1RI79.1 [ XEkiRER 1A

esearch Progress of Wee1 Kinase and Its Inhibitors

YANG Yuejing, TU Zhenlin, TANG Weifang, CHEN Yadong
( School of Science, China Pharmaceutical University, Nanjing 211198, China )

[ SLE455 11001-5094 (2022 ) 01-0905-10

[Abstract] Mitosis is completed under the precise control of cell cycle, which relies on the checkpoints of Gi/S phase, S phase and Go/M phase
to block the division process in time to ensure the integrity of genetic information. Since most human tumor cells have p53 mutations and p53
functional defects, the Gi/S phase checkpoints are inactivated, leading to higher dependence on the regulation of Go/M checkpoints. The cell cycle
regulatory protein Weel kinase is a key regulator of the Go/M checkpoint. It achieves Go/M phase blocked by phosphorylation of CDK1 TyrlS5,
which provides time for DNA repair. Inhibition of Weel can eliminate cell cycle block, make tumor cells enter mitosis prematurely, and produce
replication stress and mitotic disaster. Weel is highly expressed in many tumors, so it is an ideal target for the treatment of tumors, with its
inhibitors becoming a hot research topic. This article mainly introduces the mechanism of Weel kinase, its relevance to diseases, and the clinical
application of small molecule inhibitors under investigation, in order to provide ideas for its further research and application.
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Figure 1 Structure of Wee1 kinase and its mechanism of action in blocking mitosis
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Table 1 Small molecule inhibitors of Wee1 under clinical trials
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. . FERE 1T #A NCT04814108

ZN-c3 Zentalis Pharmaceuticals AR e NCT04833582

Debio-0123 Debiopharm Group SR 13 NCT03968653
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PEATIEAL CULIEI 2A) , BBRARRE RS EMEE I 2C) K. 1) A7 B A 2K 30 55 08 g - Nk e e 15
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Figure 2 Structural modification of pyrimidopyridone inhibitors and the binding pattern of compound 3 to
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5.2 nmol L', JEEANUEAIGIKA Weel /INrFll A TG, EZHFIETT IS BRI .
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Adavosertib #Jl ffi] CDK1-CyclinB & & ¥ #F A 41
JLAZ AT T B S JBHA , i Go/M IBIAS £ s 2 3% A
15 5 b 20 L T~ IARAMIFSE R, adavosertib
5 DNA #5100 5 B, Z645 25 DNA $d 43 550 74t
adavosertib Y7 BN . 70N B S0 240 i S A RS
RN RS 204525 R51 (50 mg-kg ') , [A]
B 24 h F45 T adavosertib ( 71 f 435k 10, 20 Al
30 mg-kg ') AR S SRR AR R E A 2
Zhang % " IESCAE IDS /NEUOR L Rom A, o
it p53 = B g, adavosertib #S AT 3 i 17 ] Weel
WiE CDK1, i Go/M 62 £ 2 05 DA I 175 5 4 it 0
775 TEOR S/ N 50 mg - kg ' FIEELL
25252 J8, el W BEAUBHEIE K LA %

Adavosertib X Weel ¥ fif§ i) % AL, &5
S8 32 M., A It adavosertib # 5 DNA #5145 5 |
DNA & 52 #1077 5 2R R 1 B IR AW SR 588 ( poly
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PRI AR

Adavosertib 7] i/ 3 DNA i fJi, 17 % — & 4l
M, Li % P & B, RS 1 2 (murine
double minute2, Mdm?2 ) F40 5 583 i T IE pS3
H M PRI adavosertib X HF A= BUA L (1) FEPE . % )8
#I| adavosertib L — 25 EEPEME I, — 309 J 202
IS AR B9 T IR PRITSE( NCT00648648 )
WAl T adavosertib HL2h K 5 R4, EA . 75
BEFHRYITY R B.254 adavosertib 7331252 325, 650
F11300 mg, fH WAYZGYAH A REFF (adverse
event, AE) JEMEVS (22%) FI 95 (22%) , H
BB YT R IK B K 32 7 5 ( maximal tolerable
dose, MTD) . BE&IAYT 4 MTD 4 : adavosertib

(225 mg, bid) . 44 (200 mg, bid) . 7 P4
i (175 mg, od) ™. ¥E 176 B2 B AR IT I T
VAR, 10% W E IR B T R85> 22 ( partial
response, PR) . X 52 f4i] 5 (1) LR Mg HE A4 7
S18T: 19 B p53 2278 By g fe A oA 4 ) (21% )
BENT PR. AE GfE: 957 (58%) . &> (67%) .
Mt (35% ) AL /MRS A (44% ) o S5HFR,
adavosertib 57 P IEE . AN, REVBCA F 25 20T
it 32 HA R
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TESR SENBYT T, —IPE K 94 AN 24519 T
B BP9 | i O AR R A A s 1) T A
I RDFSE (NCT02272790 ) ¥4 T adavosertib XA~
1L W PR YT A R E R e T P AR ER
FH 41 % WL 2% fi# 2% (objective response rate, ORR ) Al
H A7 G 1E R A= A7 4 ( progression-free surival, PFS)
G300 31.9% F1 5.5 A, REHZYTRURL:, H
ORR } 66.7%, i PFS Ny 124~ frfi RE# =
By —IR AE, 39 AE A F K 40.4%, 4 9 AE
KA 41.5% . B WA R OBALFE I (33% )
TR A0 (45.7% ) L /MR (31%)
it (10%) FIETE (10%) B — 3003 & 121 4
P53 ARG E A 1 IR RBFSE (NCT01357161 )
F ALY 259 5 adavosertib B FH ] $2 = I IR it A
3 1% . adavosertib ZH (adavosertib, 25 2 [ fl £
FUBGIRYT ) AT AL PFS 5 104~ H, ORR Wy
81%; TMIiXI 4L PFS 2y 14 H, ORR H 8%; ZE/ELH
Y1 LRI B MR AIRIT ) ORR 4 76%,

TENRENEIRTT I E, —Ies & 34 (5 2500 11 1)
I A (NCT02037230) W52 H] *, adavosertib %
G VA AT A RO AT T 52 1 AR AT
] (overall survival, OS) I #FH K £ 21.7 1 H,
R T adavosertib TERARIE AT AN AT 5
322 7N-¢3 % X} adavosertib IIfi JK i 4 P AT
TE 0 52 P 22, TR] 8RR 45 2 4 )
Pharmaceuticals 2~ 7] #ff & i —Fl [ iR /)N 73 F Weel
I F ZN-c3 (5) , VL, MM EE IR/,
2021 4F ZN-c3 7 FEPAM AL BEAs, FHTIRITH
Wi, HEro# A IEIR,

Huang %5 P YEX adavosertib 5 3EAN |, xfH:
FEIX I N-HIERELAL (DL 3) 1581095 6.
7, /B RIORL AT BR A, 205l 603 T 060
mL-min - kg ', FAKHIE T O REE R, 75
1 A10.7 pmol <L -h' 5 {484 FE X, N-F BLNR B4k
etk XA 2L Y 8, H23 400l 16 1 3%
MK (1Cso=1 533 nmol - L") ; KA MR FE R
A 9 MAIMITEE F % (1Cs5=2 524 nmol - L") ;
X EB RSO A A R, AR RS
FNGY 10, HARME T Tk 8 £ (1Cs=
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317 nmol - L") , ZEREEALAIFRUERRR (CL) N
38 mL-min kg ' HIILKE L4553 (PPB) 4 73%,
1 pmol - L' ¥k & T 1k & 4 10 5 XF 4 Fh 3 fiy 1P
Weel . Polo #£i#Tif 2 ( Polo-like kinase 2, PLK2 ) .
fiZF} Sps1/Ste20 FHIEI T 4 ( yeast Sps1/Ste20-related
kinase 4, YSK4) Ml 4 KEF3Z 1K (epidermal
growth factor receptor, EGFR ) AY#IHIR KT 90%.
BB 23S FIRY ZN-c3, TR H R4 i
%71 (1C50=103 nmol -L™" ) FIPNFETEFRK . 1 pmol -1
WeBE T UG S FliEED Weel . PLK2, YSK4, EGFR,
Polo #£3#4Mf# 3 ( Polo-like kinase 3, PLK3 ) AYHIIH[R
KT 90%. £/ A427 A/ N UM 938 S b R RS R
30 mg - kg ' AL ZGRIA] B E M CDK1 Rk,
80 mg - kg ' FHLA 25 M F I 5 adavosertib A 24 i)
Ji I %

2019 4F 11 H, 78 36 [E T — T3 K& 39 4] 5t
R BB 1 T U PR LS (NCTO04158336) B9, 3F
i ZN-c3 BT R4tk . sz, ARt 24
RN, TR I B R P S A R 2 rh T
SR T A K5 (25~400 mg, qd) , [

k4525 ZN-c3, A 58 FH SE 8 PR, Hr 1 IV
WIZE IR IR AL T . I ECL 85 0 R 1 28 v R
#, R ZN-c3 (450 mg, qd) J5ik%| PR, A
PR AT REAR T 42%; 1 3 IV 30 B9 SL95 I B 21 ik e
PR Lot B, FR ZN-c3 (175 mg, bid) 5
iKF| PR, EVAMIE TR T 56%; 1 6TV IBAE/N
20 R il g I B 2 JFP A ) P FR S IR ZN-e3 (350
mg, qd) JAYTJEIAF PR, B4 g f7 fr AR T
50%. ZN-c3 # WA RN AtE: IETE | Kk 3300
SR G RR B R L PRGEREAG | AR INLE |
a2 N A= S L Ry v O € A

2021 4F 6 HAEMRAFI. . g, e e
FEJFJR ZN-c3 (1 TR RIRE: (NCT04814108) , 4t
Y RIS E R AR, G ZIN-G E T
TR TP R RO, H T DCEIRE AR bk s

2021 4F- 8 H 76 32 [F ¥ & ZN-c3 A9 I 31 R 3k
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