Biology 212: Cell Biology

                                                                                              


Review questions for the final exam (parts 1-3)

THINGS  YOU  DON'T  NEED  TO  MEMORIZE

End of Chapter 15 (apoptosis): what Bcl-2, Bad, and Bax are; the difference between procaspase-8 and procaspase-9.

Chapter 14: the names and order of the phases of mitosis; the names of the protein kinases (CAK and wee1) or the specific residues that are phosphorylated (Thr161 and Tyr15) in step 1 of Fig. 14.6; what Chk1 and Chk2 are (Fig. 14.9); the subunit composition of proteasomes (Fig. 12.60); what ataxia-telangiectasia is.

Chapter 16: statistics about cancer frequency and costs; which nucleotides are altered in Fig. 16.7 (although you should note that conversion to T is common); what APC and DCC are (Fig. 16.9); the roles of RAD51, MDM2, and Bax in Fig. 16.19.

Chapter 17: what Fab and Fc fragments are (Fig. 17.11); Fig. 17.15.

Nitric oxide review article: the meaning/role of NMMA, NADPH, BH4, FMN, Fe, and FAD in Fig. 1; the role of glucocorticoids in Fig. 3 (labeled Fig. 2); anything in the article that was not covered in lab or the pre-lab assignment; definitions on the handout that were not covered in lab or the pre-lab assignment.

Western blot lab: the enzyme included in protein G (HRP) and its substrate (chloronapthol).

Immunology lab: the exact sequence of sugars in the glycoproteins and glycolipids.

Great Moments: the names SR-ASV and SR-NY68 (Collett & Erikson 1978); the specific chemotherapeutic agents tested by Lowe et al. and the differences in results obtained with each (1993); the differences between carcinomas, melanomas, and fibrosarcomas and specific types of each used (Boehm et al., 1997)

REVIEW  QUESTIONS

92.  Judging from the examples discussed in lecture, what are the primary differences between receptor-mediated apoptosis and mitochondria-mediated apoptosis?  What are caspases and how do initiator caspases differ from executioner caspases?

93.  What happens in S phase and M phase of the cell cycle, respectively?

94.  What information can we gain by measuring the rate at which radioactive thymidine is incorporated into chromosomes?  Why is thymidine a better choice for this than adenosine, cytosine, or guanine?  Do differentiating cells incorporate labeled thymidine?

95.  What are CDKs and why are they important in the cell cycle?

96.  What are 5 ways by which cells can alter CDK activity?  (On the final, you probably won't be asked to simply list the 5 ways, but you may be asked more specific questions about each of them.)  How does "controlled proteolysis" affect cyclin concentration and CDK inhibitors?

97.  Explain how each of the following molecules affects the cell cycle: ATM, cdc25, p21, and p53.

98.  Which enzyme catalyzes the synthesis of nitric oxide?  What is the source of the N atom?  The O atom?

99.  For ceNOS, nNOS, and iNOS: in which cells is each found?  Which is/are constitutively present and which is/are inducible?  Which are calcium-dependent?

100.  From memory, be able to describe and draw the "consensus pathway" (i.e., the steps shared by all the examples we discussed) for NO-mediated vasodilation.  Also, how does Viagra fit in here?  Also, if given a diagram of one of the three specific variations on the general pathway, be able to recognize which one it is and which isoform of NOS is involved.

101.  You're studying the vasodilation of a particular blood vessel and find that the smooth muscle cells surrounding the vessel remain relaxed even when the endothelial cells of the vessel are scraped away.  Which isoform(s) of NOS might be mediating this relaxation?

102.  What is/are the natural substrate(s) and product(s) of the enzyme succinate dehydrogenase?  Why was DCIP used in your experiments? What was the purpose of the sodium azide?  Also, what was the purpose of the centrifugation steps?

103.  When would you probe a set of electrophoresed proteins with Coomassie blue stain, and when would you probe them with an antibody?

104.  Is it ever possible to determine someone's blood type by testing their blood with only one antibody?  Explain.

105.  How are cancer cell different from normal cells? 

106.  Name 4 major causes of genetic mutations that can lead to cancer.

107.  What are the differences between tumor suppressor genes and proto-oncogenes?  Give an example of each.

108.  How can a mutation in the coding region or regulatory region of a proto-oncogene result in a cancer-promoting oncogene?

109.  A mutation in BRCA1 or BRCA2 disrupts the cell's ability to repair DNA.  Why does this sometimes lead to the development of a tumor and sometimes not?   In the latter case, what molecules are involved?

110.  List three distinct mechanisms by which conventional chemotherapeutic drugs aim to stop the growth of cancer cells.  (You don't need to know which drug is responsible for each one, although you should recognize the names of the drugs as being chemo drugs rather than, say, components of the Krebs cycle.)

111.  What are the disadvantages of conventional approaches (surgery, chemotherapy, radiation treatment) to combating cancer?

112.  How do DNA methylation and ras affect the progression of tumor development, as pictured in Fig. 16.9?

113.  Explain how "antisense nucleotides" and "gene therapy" (as defined in lecture) could help prevent a tumor from growing.  Would you apply each strategy to tumor suppressor genes or oncogenes or both?

114.  List four ways (discussed in class) in which your intake of food and drugs can alter your chances of getting cancer.

115.  Why are multiple genetic changes are necessary to transform a normal cell into a malignant tumor cell?  

116.  Which parts of which antibody chains give antibodies their specificity for particular antigens?  

117.  Each B cell produces only one kind of antibody; in other words, all the antibodies from a given B cell will bind to the same antigens if given the chance.  Let's say that, for some reason, you inject yourself with a large amount of some bacterial protein that is not closely related to any human protein.  In response, how many different varieties of antibodies are likely to be secreted into the blood: 0, 1, 2, or more than 2?  Briefly explain your reasoning.

118.  List two distinct types of stimuli that can cause B cells to develop into plasma cells.  How do plasma cells serve to counteract infections?

119.  According to Rao & Johnson's 1970 article "Mammalian cell fusion: studies on the regulation of DNA synthesis and mitosis" (presented by Brad, Emily, Jamie, and Narita), what happens when cells in S phase are fused with cells in G1 phase?  Of the cell-cycle molecules we talked about in lecture, which might be responsible for this result and why?

120.  In Collett & Erikson's 1978 article "Protein kinase activity associated with the avian sarcoma virus gene product" (presented by Amy, Joe, Nicholas, and Sarah), how was it shown that the viral src gene encodes a protein kinase?  As part of your answer, explain how a temperature-sensitive mutant was used to address this issue.

121.  As noted in Hunter & Sefton's 1980 article "Transforming gene product of Rous sarcoma virus phosphorylates tyrosine" (presented by Anne, Ashley, Jenni, and Kristen), why was it a surprise that the src gene codes for a protein that phosphorylates tyrosine?  How was gel electrophoresis used to show that tyrosine, rather than some other amino acid, was being phosphorylated?  Why did radioactive serine and threonine show up in the last results picture of the presentation, but not the one before that?  Also, what is the difference between c-src and v-src?

122.  Why did the article "p53-dependent apoptosis modulates the cytotoxicity of anticancer agents" (presented by Courtney, Jenny, Kate, and Melissa) reach the conclusion that the cytotoxicity of anti-cancer agents is mostly determined by the genotype of the cell rather than the genotoxicity of the agent?  According to this study, why do mutations in p53 make cancer so difficult to treat?

123.  What disadvantage of traditional chemotherapy was highlighted by Boehm et al. in their 1997 article "Antiangiogenic therapy of experimental cancer does not induce acquired drug resistance" (presented by Jamilia, Natasha, Nicole, and Tricia)?  How did these researchers demonstrate that anti-angiogenesis therapy does not appear to suffer from this same limitation?

124.  Briefly describe two general themes that you think are central to the field of cell biology.  (You can use the themes I presented on the final day of lecture, or come up with your own.)  For each theme, briefly discuss two examples (e.g., two different molecules, organelles, or types of cells) that illustrate the theme.  This question (#124) will be asked on the final, so it's worth preparing a good answer to this one.
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