
45. Programmed Cell Death 
 1 unit, Emily Cheng, November 3, 2025 
 
Classification of cell death 
BCL-2 defines a novel class of oncogenes 
BCL-2 family proteins are classified into three subfamilies–multidomain anti-
apoptotic, multidomain pro-apoptotic, and BH3-only molecules 
Multidomain pro-apoptotic BAX and BAK are essential effectors of 
mitochondrion-dependent apoptosis 
BH3-only molecules activate multidomain pro-apoptotic BAX and BAK or 
inactivate multidomain anti-apoptotic BCL-2 subfamily 
Mitochondrion-dependent cell death program 
MOMP (mitochondrial outer membrane permeabilization) versus MIMP 
(mitochondrial inner membrane permeabilization) 
Intrinsic versus extrinsic apoptotic pathways 
Activation of caspases – apoptosome versus DISC complex 
IAP family proteins 
Necroptosis, pyroptosis, and ferroptosis 
Apoptosis and tumorigenesis 
Apoptosis and cancer therapy 
Targeting apoptotic pathways in cancer therapy 
Small molecule inhibitors of BCL-2, BCL-XL, and MCL-1 for cancer therapy 
Immunogenic cell death 
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