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Abstract  

Apoptosis is a complex and highly regulated process, involving numerous signaling pathways and 

molecular mechanisms. Here are some key steps and components in apoptosis, including activation of 

caspases a family of proteases that play a crucial role in apoptosis. Their activation triggers a cascade of 

events leading to cell death. In recent studies, caspase-9, an initiator caspase in the intrinsic apoptotic 

pathway, has been found to play non-apoptotic roles in cellular processes such as differentiation and 

migration. This study investigated the non-apoptotic functions of caspase-9 and its putative contribution 

to molecular mechanisms in cancer cells. Activation of caspase-9 and its effects were studied in 

glioblastoma, neuroblastoma, leukemia, and breast cancer cell lines and their corresponding organoids, 

evaluating its impact on molecular signatures and pathological features. This study found diverse effects 

of caspase-9 activation in various cancer cell lines and organoids. In luminal breast cancer, it triggered 

apoptosis, while in tamoxifen-resistant cells it did not induce cell death. In triple-negative breast cancer, 

it exhibited anti-metastatic properties. In glioblastoma, it induced cellular senescence; in leukemic and 

neuroblastoma cells, it promoted differentiation signatures. Interestingly, all organoid models displayed 

reduced pathological features associated with the aggressive epithelial-mesenchymal transition (EMT). 

Moreover, our data mining survey on breast cancer transcriptomic data revealed an association between 

the downregulation of caspase-9 and the aggressive features of breast cancer. These findings suggest 

that activating caspase-9 could alter cell fate in different cancers. This work highlights the potential for 

targeted activation of caspase-9 as a novel therapeutic strategy for cancer treatment, particularly for 

aggressive cancers with EMT characteristics. Further studies are needed to explore the mechanisms 

underlying the non-apoptotic functions of caspase-9 in cancer cells and to evaluate the therapeutic 

potential of this approach. 
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