Cell Biology: Bio308 Review 1 2003

The review is due Friday October 3rd at 3:00pm 

· This is a closed book, closed-note review. 

· The review was designed to be completed in 2 hours. You have from 9/30 until 10/3 to complete it. You are not required to take it in one sitting (although I recommend it)

· All answers must be typed and must be in the form of complete sentences unless the question specifically states otherwise. 

· You may use a calculator if calculations are required. However, the steps behind any calculation must be shown to receive full credit (calculations can be hand-written). 

· Any figures or graphs (required, or used to clarify a point) may be hand-drawn. 

--

· This page must be the first page of your answer packet. Fill out the information at the bottom and attach this page to the ones containing your answers. The questions are yours to keep.

· The top of each additional page in the packet must contain only your initials and the page number. 

Your review period begins when you read any part of the scenario or questions within this packet. There are a total of  questions on the review.

Any questions about the review should be directed to me at kabernd@davidson.edu, 894-2889 (o), or 662-9744 (h). I do not have email access from my home. Emails sent after 5pm will be answered the next morning. Any calls to my home must occur before 9:00pm. 

Turn in the review at my office (Watson 289). Sign the sheet on the door and place the review either in my hands or under my door. Your card access to Dana will allow you to turn in the review ‘after hours’ by coming across the second floor bridge. 

Name: ____________________________________ 

(Print) 

Signature: _________________________________ 

My signature indicates that I have completed this review following the Honor Code.

This review was completed in ________hours 

The scenario that follows is based on an article that reviews current research on the role of palmitoylation (Bijlmakers, M-J. and M. Marsh, Jan 2003 TCB 13: 32-42.) Previous knowledge of palmitoylation is not needed. Application of information about cellular components and cell signaling, and logical arguments are.

Read the information given and answer the questions based on that information and the topics covered in Unit 1.

(Questions 22, 100 points, 2 bonus points)

Palmitoylation involves the covalent attachment of palmitate to integral (transmembrane) or peripheral membrane proteins. The reaction that catalyzes palmitoylation is reversible and has been shown to regulate the function of the modified protein. 
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1) We have discussed three major types of molecules found within the cell. What type of molecule is palmitate? (Elaborate in one sentence. Ex. Palmitate is a _____ because it _____.)(3pt) Note that the question is referring to three major types of molecules we have discussed. It is not asking about a chemical characteristic, although characteristics could be mentioned in the definition part of the answer.

Palmitate is often used to mediate interactions between a peripheral membrane protein and a membrane.

2) Name two different biological membranes found within the cell. (3pt)

3) Briefly compare and contrast the two biological membranes. Include at least two (2) characteristics that they share and use general terms to describe how you can tell the difference between the two membranes you named. (looking for characteristics. not experimental methods) (7pt)

4) What is a peripheral membrane protein? (3pt)

A transmembrane protein has just been made and inserted into the membrane of the Endoplasmic Reticulum. When the protein is transported from the ER it is not palmitoylated but, by the time it is transported to the cell’s surface, it will have a palmitate attached.

5) Given the path that new membrane proteins take through the cell, provide the name of an organelle in which the palmitoylation reaction might take place and explain your reasoning. (2sentences max) (5pt)

6)  In general terms, why would the addition of a molecule be expected to change the function of a protein? (4pt)

7) Provide specific reasons why palmitoylation would be expected to change the way a protein interacts with a membrane. (4pt)

The interaction of TSH with receptors on the surface of a thyroid cell initiates a cascade of reactions within that cell.

8) The receptor that binds with TSH is a member of what family of receptors? (Name, not definition or description) (3pt)

9) Briefly describe two additional families of receptor proteins. (2sentences each, max) (4pt each)

Bonus: Provide the name of one example for each family of receptor proteins described above. (You must state which family it belongs to) (1pt each)


10) Describe two characteristics of a good hypothesis. (Do not just list)(6pt)

11) When the TSH receptor is activated the signaling cascade that is initiated contains a number of proteins at different ‘levels’ of the cascade. Propose a hypothesis for a protein in the TSH-receptor cascade that could be palmitoylated. Make sure that you provide evidence for how your hypothesis follows the ‘good hypothesis characteristics’ you gave in question 10.  (10pt)

Graves’ Disease was originally thought to be caused by faulty extracellular signaling or an overactive TSH-receptor signaling cascade. The connection between Graves’ disease and the immune system was unexpected.

12) What is the normal role of the immune system? (3pt)

13) Why is the role of the immune system in Graves’ disease unexpected/unusual? (Provide at least 2 reasons) (5pt)

The cpr1 mutant plant in the Bowlings et al. paper also exhibits a change in gene expression. Instead of increased levels of thyroid hormone, the cpr1 mutants showed a change in the levels of BGL2 and other PR gene products.

14) What signaling pathway are BGL2 and the PR genes part of. (Give its name and briefly describe in 3 sentences max) (5pt)

15) Which two signaling pathways do you think are the most similar, and why. (Be sure to point out why the other pathway was considered ‘not as similar’) (10pt)

a) Graves’ disease patient thyroid cascade

b) cpr1 mutant strain cascade 

c) yeast mating response cascade

16) What is the scientific name of the yeast we are studying in lab? (genus and species)(2pt)

A Northern blot (RNA blot) like the one performed in the Bowlings et al. paper is used to detect RNA within a sample. In this method RNA is isolated and then separated by size on an agarose gel. The presence of a particular mRNA is examined by hybridizing a probe with the separated mRNAs. The probe contains some type of detectible signal and allows the researcher to determine whether the mRNA of interest is present. Northern blots can be quantified. (note: a probe is very similar to a primer except that it is longer)

17) What kind of molecules are primers? (2pt)

18) What type of bonds are formed when a primer hybridizes with its ‘target’ sequence? (3pt)

19) Northern blots and Comparative RT-PCR are both methods that allow detection of differential gene expression. Briefly explain two reasons why a researcher might choose to perform Comparative RT-PCR rather than a Northern blot. (6pt)

You have become interested in determining whether palmitoylation plays a role in the yeast mating response. Cleverly, you have isolated a strain of yeast that does not make palmitate. You notice that these cells will only live when placed in media that has been supplemented with commercially available palmitate.

20) Describe how you would prepare 1L of  ‘palmitate plus’ media that has 25ug/ml palmitate. You have a liter of media wating for palmitate. 10ml of 55ug/ul palmitate, 250ml of distilled water and all of the measuring/weighing devices you could ever require.  (You may hand write calculations) (4pt)

21) The mutant yeast strains are exhibiting a growth characteristic that has a particular name. What is the term used to describe this sort of growth? (2pt)

22) What, if anything, does the way this mutant grows tell you about the role of palmitoylation in the mating response? In ‘regular’ cell growth? (4pt)

