
Programmed Cell Death in C. 
Elegans
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Why PCD is necessary?
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If PCD doesn’t work properly…

www.erin.utoronto.ca/%7Ew3bio315/lecture15.htm

• Cancer
• Autoimmune Diseases ~ HIV
• Neurodegenerative Diseases ~ Alzheimer’s, overgrowth of the         

nervous system during embryogenesis
• Malformation of Tissues
• Death of the Embryo 
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Caspases in the cell
– not all will have a role in PCD while some have multiple
– tightly regulated by the cell
– 1st described in C. elegans
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Principal method(s) used by the paper to study PCD
• Immunohistochemistry – How to find these proteins in the cell:

– Used polyclonal Ab that recognized the specific proteins as well as affinity purified Ab with 
specificity  -- specificity determined with a Western blot test 

• Ab’s were used to recognize the proteins and then stained the embryos for those Ab and proteins. 



This is nice but what does it mean about PCD?  How does 
the PCD pathway actually work?
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What disrupts the CED-4/CED-9 complex so CED-4 
can do its part in cell death?  What has to occur 1st?
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• CED-4 tetramer is able to activate CED-3 which 
completes the PCD pathway
– How do they interact?

• CED-4 apoptosome has caspase recruitment 
domains (CARD) that interact and bind with CED-
3’s CARD enabling proximity induced auto-
activation <when they get close CED-3 is 
automatically activated>

• CED-3 acts as a initiator and effector for programmed 
apoptosis

• The cell nucleus receives the signal to kill itself and the 
cell will digest itself
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• Figure 3. Biochemical model for the activation of p rogrammed cell death. (A) In living cells, 
CED-4 is tethered to the surface of mitochondria through binding to CED-9. (B) In cells that are 
doomed to die, the death initiator EGL-1 binds to CED-9, causes a major CED-9 conformational 
change, and triggers the disassociation of CED-4 from CED-9. (C) Released CED-4 proteins 
translocate to perinuclear membranes and undergo oligomerization, which brings two CED-3 
proenzymes to close proximity. (D) CED-3 proenzymes undergo autoproteolytic activation. 

• http://www.wormbook.org/chapters/www_programcelldeath/programcelldeath.html



Homology in other life

Figure 1 Evolutionary conservation of the caspase activation pathways.
Various regulators that initiate caspase activation or keep caspase activation in
check, adaptors that mediate activation of initiator caspases, the initiator and
effectors caspases, in Caenorhabditis elegans, Drosophila melanogaster and
mammals are shown

•CED-9 is like the mammalian Bcl-2  which is found to be localized to the 
mitochondria in those animals as well
•CED-3  is homologous to caspase-9 and caspase-3 in mammals
•CED-3 has BH3 domain just as mammalian Bax and BAD
•CED-4 is like the mammalian Apaf-1 and the ARK in fruit flies

•All of these are in the P loop ATPase family and all have a CARD, 
conserved helical domain, and nucleotide-binding/oligomerization domain

Cell Death more complicated in mammals



Why study programmed cell death?
The more we understand and manipulate the C. elegans PCD 
pathway, the more we are able to understand about the homologous 
human pathway which aides us in cancer and disease research. 

In cancer, 
programmed cell 
death is blocked, 
allowing the tumor 
cells to proliferate 
unchecked.  If we 
could manipulate 
PCD…possibilities 
are endless.


