BIOS 450/550 Molecular Biology of Cancer 	Assignment #3  				Apoptosis
Name: 							
Apoptosis or programmed cell death is a comprehensive pathway that plays a role in our development and tissue maintenance, but becomes corrupted and disarmed in cancer. The following questions directly relate to apoptosis and its underlying mechanisms, as well as its corruption in cancer biology.
1. Name three cellular features of apoptosis:  ______________________, ______________________, ___________________________.
2. The apoptotic cell death pathway is ____________ - dependent; such investment avoids undesirable consequences of “messier” forms of cell death such as necrosis, which cause _______________________.
2. p53 is said to regulate apoptosis, but frequently is not involved. Under what conditions is p53-dependent cell death invoked? ____________________ and _____________________ (hint: see slide 6 from class)
The “family feud” between the pro-survival and pro-apoptotic Bcl2 proteins and subsequent activation of caspases ultimately determine cell survival vs. cell death. At the core of this highly regulated system that provides the “tipping point” toward death or survival is the “Apoptotic Threshold”.  For the remainder of questions, you may consult your notes/slides, the MOMP article posted on the Blackboard site, and your book.
3. Briefly, what is the “apoptotic threshold” and how is it determined? 
4. How does p53 affect the apoptotic threshold (see question 3)?
5. Do cancers tend to lower or raise the apoptotic threshold? _________________________________
6. Where (at what location) in the cell is apoptosis ultimately regulated? ________________________________
7. What is MOMP? _________________________________________________. What is the consequence of its activation? ______________________________________________________________________________.
8. What two pro-apoptotic Bcl2 family members mediate and promote MOMP? ___________ and ___________
9. What roles do the following Bcl2 family of proteins play in the regulation of MOMP?
Bcl2/BclxL__________________________________________________________________________
Bax/Bak____________________________________________________________________
BH3-only proteins (Bad, Bid etc.) __________________________________________________
10. Why are there so many pro-apoptotic Bcl family proteins vs. pro-survival Bcl family proteins? (see
slide 6 from the apoptosis class). ___________________________________________________________________________________________________________________________________________________________
11. What protein is released via MOMP that initiates the apoptotic program? ________________________
12. What is the Apoptosome? _________________________________________________________________
13. Caspases are cysteine proteases that mediate the apoptotic program. There are two categories named after the role they serve - initiator caspases and executioner caspases. What are thesubstrates of initiator caspases? _________________________.Of executioner caspases? ____________________________________________.

14. Likewise, there are two broadly categorized pathways by which apoptosis is initiated – intrinsic and extrinsic. What is the distinction in the induction of apoptosis between these two pathways?
Intrinsic: ___________________________________________________________________
Extrinsic: ___________________________________________________________________
15. What role does p53 play in regulating apoptotic threshold in cells? __________________________________ ______________________________________________________.
16. What are three examples of target genes that allow p53 to lower the “apoptotic threshold” in cells?
a. ___________	b. ___________	c. ____________
17. What are IAPs? __________________________________________________________________________
How do they modulate an apoptotic threshold in a cell? _____________________________________________
18. What, besides cytochrome C is released from the mitochondrial intermembrane space that modulates the apoptotic threshold?___________________________________________________________
19. How do these proteins affect IAPs? ________________________________________________________
20. What protein ultimately links/integrates the extrinsic and intrinsic apoptotic pathways (see slide 11)? ____________________________________
21. Indicate whether you would expect the expression of the following proteins to be up (↑) or down (↓) in malignant tumors based on their role in establishing the “apoptotic threshold”:
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