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ABSTRACT

Breast and gastric cancers are among the most common cancers worldwide and are strongly influenced by the p53—-MDMZ2 axis, yet clinical development of MDM2 inhibitors has been limited by drug resistance and poor efficacy.
We investigated K1, a quinazoline derivative, which demonstrated potent anticancer activity with an IC50 value of 18.5uM in AGS and 19uM in MCF7 cell lines post 72h treatment, and it also significantly reduced their
clonogenic potential. Transcriptomic data show that K1 targets multiple stress pathways in distinct cellular compartments. In MCF7, ribosomal stress genes (RPL11, RPL23, RPS7, RPL26) and ER stress markers (DDIT3, ATF4,
EIF2AK3) were upregulated. In addition, the expression of apoptotic protein mediators (PMAIP1, BBC3) and DNA damage regulators (CDKN1A, CDKN2D, FHIT) was also upregulated. Whereas in AGS cells, mitochondrial
dysfunction and mitophagy indicators (PINK1, PRDX3, PARKY), oxidative stress genes (CYP1Al, BACH1) and apoptotic regulators (FOXO3, RHOB, STAT1) showed increased expression. Elevated expression of mitotic stress
and spindle assembly checkpoint genes (PLK1, CDC20, BUB1, MADZ2L) leads to G2/M arrest and spindle disruption. This compartment-specific activity indicates a spatial biology perspective, linking gene expression changes to
localized stress within the tumor environment. K1 causes nuclear fragmentation, cytoskeletal disruption, ROS generation, mitochondrial dysfunction, and DNA damage. In vitro studies indicated decreased MDM?2 with increased
P53 and p21 expression in MCF7, while AGS showed a decline in MDM2 and p53, with increased p21 expression. Despite the differences in response, both cell lines ultimately culminated in apoptosis. Molecular docking of K1
with MDM2 exhibited key molecular interactions, binding conformation and stable dynamics. Our data identifies K1 as a promising anticancer candidate that activates compartment-specific, spatially distinct stress response
leading to apoptosis in two distinct cancer types.

RESULTS

K1 inhibits the viability of AGS and MCF7 cells K1 induced morphological changes in cells Effect of K1 on P53-MDM2 expression K1 regulates MRNA expression in AGS and MCF7
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“'_m_ 2| Role of K1 in the regulation of MDM2, p53 and p21 mRNA levels in AGS and MCF7 cells.
e i Role of K1 in the regulation of MDM2, p53 and p21 proteins on AGS and MCF7 cells. (a) (2) mMRNA expression of p53 , MDM2 and p21 in AGS cells and (b) mRNA levels of p53 ,
2 MDM2, phosphorylated and total p53 protein expression levels significantly decreased in AGS MDM?2 and p21 in MCF7 cells upon K1 (20uM) treatment.
s cells upon K1 (20uM) treatment, whereas an increase in p21 expression level was observed. (b) A
T = decrease in MDM2 protein level, and an increase in p53 and p21 protein expression levels was
observed in MCF7 cells upon K1 (20uM) treatment. Values on the western blots denote their
. - Change in morphology of AGS and MCF7 cells upon K1 treatment. (a) Microscopic images of AGS cells showing enlarged and vacuolated cells upon relative intensity,
K1 reduced the COIOny formlhg ablllty of AGS and MCF7 cells. (a) A_GS and K1 (20uM) treatment for 72hr. (c) B- tubulin and DAPI staining of AGS cells show the enlarged cytoplasmic area of AGS cells after K1 treatment. (d) Bar
(c) MCF7 cells were treated with K1 for 72hr and then replated by counting 500 graph represents the reduction in nuclear to cytoplasmic ratio of K1 treated AGS cells. (b) Microscopy images of MCF7 cells shows irregular and enlarged i i i i
cells in a drug free medium. Bar graphs showing decrease in the number of cells following K1 (20uM) treatment for 72hr. (d) Confocal fluorescence microscopy images of B-tubulin and DAPI staining of MCF7 cells show the Kl actlvated ROS productlon Kl |nduced d |SS|pat|0n Of M M P
. . enlarged cytoplasmic area of MCF7 cells and nuclear fragmentation after K1 treatment. (e) Bar graph represents the reduction in nuclear to cytoplasmic
colonies for AGS (b) and MCF7 (d) cells treated with K1 (20uM). ) e :
ratio of K1 treated cells. P value: *P< 0.05 as compared to respective DMSO treated controls.
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CONCLUSION AND FUTURE DIRECTION

K1 inhibits cell proliferation, clonogenicity and changes the morphology of gastric cancer cell line AGS and breast cancer cell line MCF7. K1 decreases p53 and MDM2 expression in AGS while in MCF7 cells, p53 expression is upregulated and MDM2 get
downregulated. K1 induced cell cycle arrest at G2/M for AGS and G1 for MCF7 cells. ROS production and MMP dissipation by K1 in both cell lines initiate the DNA damage, increased expression of yH2AX, cleaved PARP, BAX leading to apoptosis.

Validation genes from transcriptomic analysis will help to know pathways and genes involved in the differential expression of K1 in AGS and MCF7 cells.
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