
Cancer Biology Exam 2	 Your Name:		

USE THE SCANTRON FOR QUESTIONS 1-45.  Multiple choice/true-false/open answer: there is only one correct choice per question: 2 pts each

1. Movement through the cell cycle is regulated by:
a. KRas
b. cyclin / cyclin dependent kinase interactions
c. telomerase
d. pithrins

2. Release and activation of the DP/E2F transcription factor requires:
a. hypophosphorylation of Rb
b. Rb phosphorylation on the A site
c. Rb phosphorylation on the B site
d. Rb phosphorylation on the A and B sites

3. The expression pattern of cyclins through the cell cycle is:
a. asynchronous
b. synchronous
c. synonymous
d. simultaneous

4. cdk's can be regulated through all of the following EXCEPT:
a. cyclin-mediated phosphorylation
b. inactivation by p21
c. interactions with c-myc
d. inactivation by wee1

5. Initiation of the cell cycle occurs due to:
a. the presence of mitogens
b. activation of p53
c. de-phosphorylation of Rb
d. Inactivation of E2F

6. The first Cyclin synthesized during the cell cycle is:
a. Cyclin A
b. Cyclin B
c. Cyclin D1
d. Cyclin E

7. All of the following are TRUE regarding the G1 checkpoint EXCEPT:
a. it functions to assess cellular resources for cell division
b. It is regulated by cdk2-Cyclin A
c. it assess DNA integrity (e.g., whether DNA is damaged)
d. It is regulated by cdk4/6-Cyclin D 



8. Which of the following is FALSE regarding the p21 protein?
a. it is transcriptionally regulated by p53
b. it inhibits both cdk4 and cdk2
c. it promotes phosphorylation of Rb
d. it prevent progression through the G1 checkpoint

9. The detection of DNA damage at the G2 checkpoint induces all of the following EXCEPT:
a. association between cdk2 and CyclinA
b. Chk1 and Chk2 proteins
c. The ATM protein
d. cell cycle arrest

10. Which of the following is FALSE about the Mitotic Checkpoint?	
a. is also known as the Spindle Checkpoint
b. it ensures correct chromosomal segregation during mitosis
c. it is regulated by Aurora Kinases
d. It occurs prior to the G2 checkpoint

11. All of the following are TRUE about cyclin-dependent kinase inhibitors EXCEPT:	
a. they promote cdk phosphorylation
b. they are ATP competitive inhibitors
c. they are not efficacious alone
d. they are an active area of therapeutic development

12. All of the following are TRUE about Mitotic spindle inhibitors EXCEPT:
a. they activate the mitotic checkpoint
b. they include taxols (palitaxel, docetaxol)
c. they promote cell cycle progression
d. they include vina alkaloids (vinblastine, vincristine)

13. Knudson's two-hit hypothesis of tumor suppressor gene inactivation included all of the following concept(s) EXCEPT:
a. one gene may be inactivated in the germline
b. Retinoblastoma is a tumor that occurs in the eye
c. one or both genes may be inactivated somatically
d. inactivation of a tumor suppressor gene is a dominant mutation

14. Which of the following is FALSE about tumors suppressor gene mutations?
a. they always demonstrate a dominant-negative function in the cell
b. they occur throughout the coding sequence of the Rb gene
c. they are focused in 'hot spots' in the coding sequence of the Rb gene
d. they can occur through multiple mechanisms


15. All of the following are FALSE about non-small cell lung cancer (NSCLS) EXCEPT:
a. few lung cancers are of this type
b. it exhibits high levels of Rb mutations
c. it is often due to smoking
d. Germline mutations are common in this form of cancer 

16. All of the following are TRUE about BRCA1 and BRCA2 mutations EXCEPT:
a. they are recessive
b. they are inherited in an autosomal recessive manner
c. inheritance of a single mutant allele accelerates tumor susceptibility 
d. germline mutations increase the risk for breast and/or ovarian cancer

17. Cancers due to BRCA1 or BRCA2 germline mutation exhibit all of the following EXCEPT:
a. early age at onset
b. bilateral disease
c. dysfunction of DNA repair pathways
d. low lifetime risk of tumor development

18. All of the following are TRUE about PTEN mutations EXCEPT:
a. they are common in human tumors
b. they up-regulate Akt phosphorylation
c. both alleles must be inactivated to initiate tumorigenesis
d. they promote tumor survival

19. The disease caused by inheritance of p53 mutations is termed:
a. Acidosis
b. Li-Fraumeni Syndrome
c. Ataxia
d. Duchenne's disease

20. Inheritance of one mutant copy of p53:
a. increases the risk for cancer development
b. decreases the risk for cancer development
c. has no effect on cancer development

21. The 3 mutational 'hot spots' in the p53 gene
a. all convert Glycine to a different amino acid
b. all convert Arginine to a different amino acid
c. are all neutral
d. are all lethal





22. The p53 protein normally exists as a:
a. homotetramer
b. heterotetramer
c. homodimer
d. heterodimer

23. "Danger Signals" that can activate the p53 protein include all of the following EXCEPT:
a. DNA damage
b. oncogene activation
c. apoptosis
d. cell stress

24. The MDM2 protein physically alters the p53 protein through:
a. acetylation
b. phosphorylation
c. ubiquitination
d. methylation

25. Which of the following mechanisms is in the correct order? Note:  means activates or upregulates, means inactivates or represses

	a. p21  p16 p53 

b. p53  p21  cdk

c. cdk  p21  p53

26. All of the following regarding NORMAL p53 function are correct EXCEPT:
a. it promotes cell cycle arrest
b. it promotes DNA repair
c. it promotes apoptotis
d. it promotes angiogenesis

27. Which of the following is CORRECT: High levels of Myc oncogene protein in the cell:
a. prevents MIZ-1 : p53 binding
b. induces p21 transcription
c. inhibits apoptosis (if p53 is wild type)
d. inhibits progression through the cell cycle





28. Viruses promote progression through the cell cycle through all of the following mechanisms EXCEPT:
a. disabling Rb and p53
b. lysing their host cells
c. tagging p53 for ubiquitination/degradation
d. sequestering/degrading Rb

29. All of the following regarding adenoviral vectors that carry wild type p53 into cells are correct EXCEPT:
a. they can't kill cells harboring mutant p53 
b. they are deleted for the E1B gene
c. they are considered oncolytic viruses
d. they can't kill normal cells

30. Nutlins can do all of the following EXCEPT:
a. bind to MDM2
b. raise p53 protein levels in the cell
c. bind to p53
d. help kill tumor cells

31. All of the following are mechanisms of cell death EXCEPT:
a. Autophagy
b. Necrosis
c. Cachexia
d. Apoptosis

32. Which of the following is TRUE about Apoptosis?
a. It causes cell membranes to leak
b. It causes inflammation
c. It is considered a 'sloppy' process
d. It plays an important role in tumor suppression

33. Which of the following enzymes are central to the apoptotic process?
a. phosphatases
b. caspases
c. kinases
d. polymerases

34. All of the following are TRUE about caspases EXCEPT:
a. they cleave proteins at aspartate residues
b. they are only active in the intrinsic pathway
c. they exist as procaspases prior to activation
d. they can activate each other



35. The extrinsic pathway of apoptosis
a. responds to extracellular signals
b. responds to intracellular signals
c. is initiated by caspase 9
d. is initiated by B-cells

36. The Death-Inducing Signaling Complex (DISC) is made up of all of the following EXCEPT:
a. FAS ligand
b. FAS receptor
c. DNAse
d. FADD

37. All of the following about c-Flip are true EXCEPT:
a. It binds to FADD through a Death Effector Domain (DED)
b. it inhibits the intrinsic pathway	
c. it binds to procaspase-8
d. it inhibits the extrinsic pathway

38. The intrinsic pathway of Apoptosis is mediated by:
a. lysozomes
b. golgi apparatus
c. mitochondria
d. endoplasmic reticulum

39. Pro-apoptotic Bcl-2 family members function to:
a. form lipid pores
b. form ion channels
c. form nuclear pores
d. form adherens junctions

40. The apoptosome is formed of all of the following EXCEPT:
a. cytochrome c
b. proscaspase 9
c. APAF-1
d. BIM

41. A major class of proteins that inhibit apoptosis are:
a. kinases
b. IAPs (XIAPs)
c. caspsases
d. XPCs




42. The intrinsic and extrinsic pathways of apoptosis overlap / are connected through which of the following proteins:
a. Bcl-2
b. PUMA	
c. BID/ tBID
d. BAX

43. The nuclear and cytoplasmic activities of the p53 protein are linked by which of the following proteins:
a. BAK
b. Bcl-2
c. BID
d. PUMA

44. Many anti-cancer, pro-apoptotic drugs are NOT genotoxic because:
a. c-Src is often up-regulated in tumors
b. p53 is often mutant in tumors
c. Rb is often mutant in tumors
d. RAS is often mutant in tumors

45. Histone Deacetylase Inhibitors (HDACs) like SAHA are considered pro-apoptotic drugs because of all of the following EXCEPT:
a. they induce expression of pro-apoptotic Bid
b. they trigger the intrinsic apoptotic pathway
c. they trigger the extrinisc apoptotic pathway
d. they trigger activation of BAX
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