Genomics Exam 3

Fall, 2004


Fall 2004 Genomics Exam #3

Genomic Medicine and Sequencing Tools

     There is no time limit on this test, though I don’t want you to spend too much time on this. You know I work hard to design challenging tests, but not ones that are excessive. You do not need to read any additional papers other than the ones I send to you.  There are three pages for this test, including this cover sheet. You are not allowed discuss the test with anyone until all exams are turned in at 2:00 pm on Thursday December 16.  EXAMS ARE DUE AT 2 PM ON THURSDAY DECEMBER 16. You may use a calculator, a ruler, your notes, the book and the internet. You may take it in as many blocks of time as you need to.   

    The answers to the questions must be typed in a Word file and emailed to me as an attachment (redundancy for mission critical processes). Be sure to backup your test answers just in case. You will need to capture screen images as a part of your answers which you may do without seeking permission since your test answers will not be in the public domain. Print this test but make sure the screen shots are big enough to be seen easily. By the deadline, turn in the hard copy to me or slide your test under my door. 

-3 pts if you do not follow this direction.

Please do not write or type your name on any page other than this cover page. 

Staple all your pages (INCLUDING THE TEST PAGES) together when finished with the exam.

Name (please print):

Write out the full pledge and sign:

How long did this exam take you to complete (excluding typing)?

     The final exam is based on 4 papers. I will ask you a few questions about each paper. Keep in mind you do not need to understand everything in these papers. In fact, you may find that you don’t need to read the whole paper. I suggest you begin by reading the questions and then skimming the papers to see which parts you need to read in detail. If you really need to read the whole paper, I will indicate this in the question. 

25 pts.

1) Read the whole paper by Hood et al. (Science 306:640-643). 

a) Draw a picture by hand, or using a computer program, to explain how the blood might be used to screen for early prostate cancer. In your drawing, be sure to compare 1) early vs. 2) late prostate cancers vs. 3) another cancer type. Your drawing should focus on early prostate cancer diagnosis. Your drawing should show the method and the type of results you’d expect to see. Label parts, cells, molecules, etc. Make sure I can read the text. Either type or NEATLY write. 
b) Explain the logic behind the potential to screen for early tumors (question a above) and how this is related to yeast systems biology. 

c) Choose one device shown in figure 3 and explain how it could be used in a medical application. Choose a disease and explain briefly how you would use one of these devices to treat a patient. Focus on the device and its use, not the disease or treatment. 

25 pts.

2) Read the whole paper by Kuang et al. (Anal. Chem. 76:6282-6286). 

a) In 5 sentences or less, summarize their method for measuring promoter activity. 

b) Rate the promoters from lowest to highest for their activities. Here are the choices:

Lac basal, Lac activated, RecA basal, Rec A activated. 

Use the system of A < B < C < D with A-D replaced with the 4 choices I have listed above
. 

c) Which promoter is noisiest when not stimulated compared to the same promoter when stimulated? You must use data to support your answer.

d) Explain how the biology of E. coli when metabolizing lactose is used to justify lacZ’s level of noise. 

25 pts.

3) Read selectively from the paper by Yan et al. (Genome Biology 5:R54). 

a) Identify one protein that was induced 3 fold and one protein that was repressed nearly 3 fold from Table I and these proteins also appear in the main part of Figure 4 (not the small inset). Based on Table 1, do you believe that the fold change vale is a reliable number? Support your answer with data. 

b) Which node in Figure 4 has the largest degree? Which protein with at least 2 fold change has the largest degree? What is the function of the latter protein you identified? Cite the source of your information. 

c) Explain why this latter protein (second half of part b above) would be so highly induced/repressed? 
d) Explain in your own words, and in one paragraph, figure 2b. You may use snapshots if you want, but I do not want you to go on ad nasium. Just summarize what we are looking at in figure 2b. Your target audience is a Bio111 student. 
25 pts.

4) Read selectively from the paper by Hirai et al. (PNAS 101(27):10205-10210).

a) Look at figures 1A-C. Using words instead of their symbols, which principle component and which fold changes were different between the metabolome and the transcriptome? Support your answer with data. 

b) What is the biological reason why some fold changes would differ in one panel (B or C) but not in both panels (B and C)? 

c) Look at figures 3A and B. Focus on the gene MetS and the metabolite Methionine (Met). Explain what is happening to these two components (MetS and Met) from figure 3A.

d) Explain the main point of figure 3B. Use your own words and refer to the diagram to support your statements with data. 
Have a great break! I look forward to having several of you in the genomic lab course. Should be a lot of fun as we learn together as peers. 

I hope you will take some time to reflect on your expectations for this course and your place in the field of biology. If you care to share these thoughts with me, I would highly value your perspectives. Before you leave campus for the holiday, please reply to the email I sent out containing your initial email from the first week of the semester. Also, the entrance exam is included for you to see how far you have come in your intellectual growth. 

Dr. C (laus) 
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