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I Cancer critical genes 
1) A normal cell requires both tumor suppressor genes as well as proto-oncogenes. Define these two terms and explain their main functional difference.
2) In cancer cells proto-oncogenes are frequently activated into oncogenes. This can happen by increasing the protein expression or by affecting the protein structure. Briefly explain altogether four possible mechanisms for such proto-oncogene activation. 
3) TP53 is also called the “guardian of the genome”. A single mutation in this essential tumor suppressor may have a dominant negative effect. Explain in brief how this can happen 

II pRB and cell cycle

4) The restriction point (or R point) is defined as the point in the G1 phase after which the cells are independent of growth factors for progression through the remainder of the cell cycle. Describe the role of the Retinoblastoma protein (pRb) in regulating the passage through this R point.

5) Rapid cell division is characteristic for several cancer types. Describe at least four mechanisms for how direct or indirect dysregulation of the Rb protein can help the cancer cells “hijack” the restriction point, and thereby also the cell cycle. 

III Prostate cancer
6) Define the following terms: 
A) Incidence 

B) Prevalence

7) Prostate cancer is the most common cancer type among Norwegian men. Approximately how many get this disease every year (in Norway)?

8) The article “Beyond PSA: The next generation of prostate cancer biomarkers” by Prensner et al describes pros and cons for the PSA test 

A) What is PSA and why is it clinically useful?

B) Why do we need additional biomarkers for prostate cancer?   
IV Coloretcal cancer
9) Approximately how many new cases of colorectal cancer do we have in Norway every year? 
10) What is the main molecular difference between sporadic and heritable disease? 

11) Sporadic colorectal cancer is most frequent among elderly patients, with a mean age of approximately 70 years. The majority of patients with heritable disease get their colorectal cancer at a much younger age. How can this be explained?  

12) Several types of heritable colorectal cancer syndromes are known. Give one example of such a syndrome, including which gene that is mutated and why this particular defect can lead to cancer development.
V Model organisms 
13) Cell lines are frequently used in research to study the biology of cancer and to test various cancer drugs. Explain the main difference(s) between a primary cell culture and an established cancer cell line like e.g HeLa. 

14) Several cancer researchers are focusing on stem cells. What is the most important difference between a human immortal cancer cell line and human stem cells? 

15) Various mouse models have significantly contributed to our understanding of cancer biology. Why can the mouse be a representable model for human cancer research? 
VI Personalized medicine and cancer treatment 
16) In 2001 Gleevec (also called Glivec and Imatinib) was presented on the cover of TIME magazine as a "bullet" to be used against cancer. This was the first cancer drug specifically targeting a certain cancer-critical enzyme. What is the molecular target of this well-known drug? And which patients will benefit from this treatment?
17) In the article “The war on cancer: are we winning?” by Duffy, we are introduced to the drug Cetuximab (also called erbitux, panitumumab and vectibix). This is an EGFR inhibitor used to treat certain cancer patients. Which patients are most likely to benefit from this treatment and why?  
18) Rituximab (also called Rituxan, MabThera and Zytux) is also an antibody-based therapy. It is used to treat cancers of the white blood system such as leukemias and lymphomas. What does the drug target? Is it specific for cancer cells? 
