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Role and Mechanism of WXJ-112 Targeting CDK4/6 in Breast Cancer Cells
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Abstract: Triple-negative breast cancer (TNBC) is a heterogeneous recurrent cancer associated
with high metastasis, poor prognosis, and a lack of therapeutic targets, while inhibition of
CDK4 /6 targets produces anti-tumor effects. In the present study, a novel Abemaciclib derivative
named WX]J-112 was designed and synthesized. The effect of compound WX]J-112 on several as-
pects of TNBC biology was investigated. Cell viability was measured by the methylthiazolium
tetrazolium (MTT) assay and clone formation, migration, and invasion ability was detected by
clone formation assay. scratch assay, and invasion assay. Western blot analysis was performed to
detect the expression of proteins related to the CDK4/6-Rb-E2F pathway. The tumor suppressor
effect was investigated in a chicken embryo transplantation tumor model. The experimental re-
sults showed that WXJ-112 inhibited the proliferation, colony formation, migration, and invasion
of MDA-MB-231 cells, induced cycle blockade, and acted as a significant anti-tumor activity in

the chicken embryo transplantation tumor model. In summary, compound WX]J-112 has good an-
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ti-tumor cell proliferation effects and can be used as a promising drug candidate for breast cancer

treatment.
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155.92(d,J =2. 8 Hz),154. 27,153. 63, 152. 27,
151.90,151. 58,149, 88,147, 32,147. 10, 138. 48,
136.60,134. 01,131. 21,129. 25,129. 01, 127. 39,
125.42,123. 24,121, 52,115, 98,108. 47,108. 13,
77.30,77.05,76.79,57. 85,55. 26,53. 08,48. 56,
46.03,21. 46,15. 22, HRMS. (ESL,m/2):[M-+
H1", Co Hy N Fy JFBAA S 560. 256 1, 5256 {5 Ky
560.256 3, HPLC. 4%} 97.831%,
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\ N z
;:©\+ Cl N —‘, \_/
N,, 110 °C, reflux

1 L&Y WXJ-112 B & B BE &
Fig. 1 Synthesis route of compound WXJ-112
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YEJH 81 AutoDockTools 1. 5. 6 B {4 #E4T 43 F %t 4 CDK6 5 WXJ-112 Z [a] 17 7E 1R 58 (% A B 45 & 1E H .
WhoE ., XFEgE R LA 2) F W, WX]J-112 5 CDK4 f1 AN 38 5T e Abemaciclib #1 WXJ-112 7£ CDK4 4%
CDK6 WZ5 5 B% I T ZM A EAEN. /£ S8 ma G AL, ol DOWE S 5 B ATAH &S i,
CDK4 1, WXJ-112 5 VAL-96 1 LYS35 JE WL 7 & 7ERl—Z5 G4 IR K E AU A9 7 (1 2a F b)

AR i

% ) b

| Abemaciclib v

TEa LAY 112 5 CDK4 & (EE 0 i T A K . b CDR4 WML & 8 S5 & Y WXI-112 Z B M AR/ . ¢ i CDK6 % P 4%
AhESA Y WXI-112 Z A AT T AEH . CDK4 i ) Fil CyclinD (4% () (1942 24 5% L [ PDB #4#& % (ID: 2W92) ; CDK6-CyclinD FJ & 24
B () B EH PDB R JE (ID: 1X02) . 82 % . CDK6 (8, ID: 512D i A 45 i 5 & - E A E St 5r . b 560508 m Akt g
BRI ke 3R ORISR IR R 0% AL (R R R &M
2 LAY WXJ-112 5 CDK4 #1 CDKG6 # 4 F X 4
Fig.2 WXJ-112 molecularly docking with CDK4 and CDK6

2.3 LAY WXI-112 RIS EE 4 ((18.97+4.08)ppmol, L),
NTHIRALE Y WX]J-112 X 98 20 M A= K15 4
ROz, Sk A MTT 340, A Abemaciclib, Ribo- F1 L&Y WXJ-112 70 BB ¥ 25 1 (Abemaciclib . Ribociclib

ciclib Fll Tmatinib Sy BH 14 X B8, #6 0 AS [7) ok B 1k & 0 Imatinib) % MDA-MB-231, A498 1 Hela 28 Bl & #9
¥ WXJ-112 % MDA-MB-231, A498 F1 Hela 41 3 I F AL
QI PEVE ] 5 s 1 i, 7E4bH 24 h 5.4k Table 1 Cytotoxic effects of compound WXJ-112 and positive
Lo WXT-112 506 B G L % 4 7l 40 i 25 780 1 4 drugs ( Abemaciclib, Ribociclib and Imatinib) on
= - —J N ARZ s A e < == HY,
?ﬁﬂq”ﬁﬂ}ﬁ(#}fi j][] . ﬁﬁﬂ‘ﬁ IC,, . %%% 1. ’ﬂﬁﬁ% MDA-MB-231., A498 and Hela cell lines
. IC;, /(pmol « L)
_ g _ . 4 A .

WX]J-112 % MDA-MB-231 4fi ff 1) 1C;, by (1. 66 = =27 DA TS T
0.62) pmol/L, X} A498 4 g 1y 1C;, K (5. 16 £ WXJ-112 1.66+0.62 5. 1640.56  3.76+0.65
0.56);11’1101/14,5@ Hela 40 9 14 1C., M k(3. 76 + Abemaciclib 18.974+4.08 18.36+1.16  19.11+£3.41

’ Ribociclib 13.9942.43  25.874£1.91  25.3440. 96
0. 65) pmol 'L, ¥ F Ribociclib I Imatinib, L& Imatinib 19.23+3.08  16.9740.77 21.83+2.37
¥ WXJ-112 % MDA-MB-231 4 (¥ 1C;, ((1. 66 £ VB 7 O 2 /b 3 AN a7 I e B - 2 1 - 2

0. 62) pmol/ L) Ik F Imatinib((19. 234 3. 08) umol/ 1), SE, HAA I HRAT 3 4~ E 45
Ribociclib((13. 99+ 2. 43) pmol/L) #l Abemaciclib



5% 43

e R WXJ-112 # 5 CDK4/6 76 20 I3 40 i v f 48 8 R L gkl 45

A, S B 0, 24, 48 h AN [ ok B Ab 3 Y
MDA-MB-231 i i8 & (WA 3), K B WXJ-112
& P B U E (0. 5.1, 2 pwmol/L) Bl AE R i Ja] iy 5

WXJ-112(umol/L)

Control 0.5 1 2

i

. MDA-MB-231 il S B E R/, 4581 %
B,k & Y WXJ-112 EFH F MDA-MB-231 45 .
MK A TR,

Imatinib 2 pmol/L. Ribociclib 2 pmol/L. Abemaciclib 2 pmol/L

3 AERENLEY WXJ-112 33 MDA-MB-231 4 B 2 25 i % 1
Fig.3 Effects of various doses of WXJ-112 on the morphology of MDA-MB-231 cells

2.4 &Y WXJ-112 /T H MDA-MB-231 4 Al
REM ERMEE

s R 2 R EWH M EY WX]-
112 78 MDA-MB-231 4l i 245 40 il 35 ¥ W 77 .
Ktk #E— 22 oF A& ¥ WXI-112 X MDA-MB-
231 4GB T B MR 22 BE ) RO S O A AT
65 WXJ-112 4 35200 i 1 86 BEE 68 0 5 % AS [ ok
) WXJ-112 4 51 im A MDA-MB-231 48 e, %
MTT B4 I 240 M 5 B BE 77 . 5 AR HE B2 (Y Riboci-
clib #1 Imatinib #H It . {6 &% WXJ-112 X} MDA-
MB-231 4 Jifd i) Z B4 o) B b 2% (11 4a B0 b)Y . ASBIE
FE 33 B 1 A AR B T Transwell 1856 1 — 5 & )
WXJ-112 %f MDA-MB-231 40 Jifd iF # 1 12 78 1 5
M, EHE R . WXJ-112 78 24 h B, 2 pmol/L A
(24.49+10.61)%,1 pmol/L A (36.4642.61) %,
0.5 pmol/L 2N (39. 26 = 7. 23)%; 7€ 48 h B,
2 pmol/L 2 (14.34 £ 11. 720 %, 1 pmol/L A
(38.99+6.15)%,0. 5 pmol/L A (44. 71£15.10) %,
12786 AT LA PR A WXJ-112 2 75 BE K& A% il 752 40 fifg
REHLNEE . BAE R LG WXI-112 1.
oL e R 4L 4 R (8. 58 0. 58) %, (3. 86 &
1..90) % F1 (0. 08 0. 06) %6 , 1 il /1 FH 227 LU AH ) e Ji2
) Ribociclib ((44.63 =+ 3. 41)%) Ml Imatinib
((65.1543.95) Y0) B . 3 (& 4c 1 &), WXJ-112
X MDA-MB-231 40 Jifd (1) 1 7% g J1 & 80 & 3 1 1)
il 7 . HL 3 o i VR F L IR 45 & B2 1Y Ribociclib
Al Imatinib B (K] 4e f1 D, DL ESEREH LS

B WXJ-112 & M H 7T MDA-MB-231 48 Jfd 1 %5
B ERE AR 2%
2.5 &% WXJ-112 3 MDA-MB-231 48 ffl 55 &
T B HO 22 M

PR R e A& WXT-112 FIBHPEZS 9, 2y
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