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Abstract

Senescence and apoptosis are distinct cellular fates with interconnected regulatory mechanisms.
While apoptosis results in rapid cell death, senescence is characterized by stable cell cycle arrest
and a distinct secretory phenotype. Studies suggest that cells exposed to apoptotic stimuli can
undergo senescence under certain conditions. This study aimed to identify critical regulators
determining cell fate choice between senescence and apoptosis. We collected the curated gene sets
from the GSEA and utilized STRING database to construct and analyze the protein-protein
interaction (PPI) networks for apoptosis and senescence in cells. Functional enrichment analysis
using Enrichr validated the identified networks, and then PPI network analysis using Cytoscape
revealed TP53 as a protein with the highest degree of interactions and a pivotal regulator
influencing cell fate. Our findings consistent with other scientific reports suggest that TP53
modulates cell cycle control mechanisms, thereby impacting the decision between senescence and
apoptosis. However, further investigation is warranted to elucidate the precise role of TP53 and
other regulators in this cellular fate choice.
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