Cell Biology: Bio308 Review 2 2005

The review must be turned in to my office before 3:00pm on Sunday April 10th. 

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

· The review was designed to be able to be completed in 2 hours. You have from now until 3pm Sunday to complete it. I suggest trying to complete it within 2 hours. I also strongly suggest beginning it before noon on Sunday so that you will have time to complete it, print it, and turn it in.

· 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 100pts on the review (additional bonus points are possible)

Any questions about the review should be directed to me at kabernd@davidson.edu, 894-2889 (o), or 662-9744 (h). Any calls to my home must occur before 9:00pm. I do not have email at home so emails must be at my office before 5pm on Friday.

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. 

I placed it under your door at ______ on ______.





(time)
     (day)

In class on Tuesday I spoke about recent research that showed that families affected by bipolar disorder also seem to inherit a particular region of Chromosome 22. The chromosomal region is large but within it is a gene called GRK3. Barrett et al. are excited about the fact that GRK3 is located in this part of chromosome22 because the gene encodes a protein, GRK3p, which is known to be involved in neuronal function. The data support the interpretation that people who inherit certain forms of the GRK3 gene are predisposed to develop bipolar disorder. Their current work is focusing both on expanding the number of families involved in their study and on finding ways to study potential connections between GRK3.

This research is based phenotypic analysis (does the person display bipolar disorder) and DNA analysis (does a person inherit a particular ‘marker’ piece of DNA) of multiple people within at least 3 generations of a single family. The data from over 370 families were included.

1) Describe bipolar disorder. What characteristics of the disorder could make the phenotypic analysis stage difficult? (4pt)

2) The researchers have data from over 370 families and yet they want to expand their study. Why do researchers place such importance on increasing their sample size? (3pt)
Initial examination of the GRK3 gene in the ‘bipolar families’ studied revealed that some families did have changes in the GRK3 gene. One subset of families shared a mutation that Barrett et al. named ‘P5’. The P5 mutation lies in the promoter region of GRK3. 

3) Genes are polymers. What is the monomeric subunit of a gene and what type of bond links those monomeric subunits together? (4pt)

4) Briefly explain what a promoter is. (3pt)

5) Consider the function of promoters. Hypothesize how a promoter mutation in a single gene can disrupt the way a cell functions? Remember a hypothesis requires a statement followed by the reasoning that supports that statement. (You can speak in general terms about any disorder, not just bipolar) (5pt)

GRK3 is part of a larger family of proteins where ‘GRK’ is short for G protein coupled receptor kinase. Other work has shown that GRKs appear to regulate the function of the G protein coupled receptor (GPCR) that they interact with. In particular GRKs interact with GPCRs that have dopamine, epinephrine, or acetylcholine as ligands. The GPCR has a loop that extends out of the protein into the cytosol. GRK binds that loop and adds a phosphate to it.

When the GRK phosphorylates a GPCR that receptor becomes less sensitive to its normal ligand and tends to be found in the ‘off’ conformation. The researchers suggest that an individual could be susceptible to developing bipolar disorder if GRK3 is not expressed at the correct times or if GRK3 is not localized to the correct place.

6) What are the four main parts of a neuron? Answer using a well-labeled diagram (4pt)

7) Given what you know about neurons and GPCRs: 

Add a GPCR to your drawing of a neuron. (place a circle around it) (1pt)


Add GRK3 to your drawing of a neuron. (place a rectangle around it) (1pt)

Explain the reasoning behind their locations. (GPCR would be located ____ because _____. GRK3 would be located_____ because _______.)(5pt)

8) How does the cell get a GPCR to the location you identified in #7? Briefly outline the process beginning with mRNA in the cytosol and ending with a correctly located receptor. (175 words max, include word count) (10pt)

9) Would there be any differences between the process you outlined for GPCR in #8 and the process you would predict for GRK3? (explain) (4pt)

10) Some types of GPCRs are found in inhibitory synapses. What ions are involved in these types of synapse? (Include at least two) (2pt)

11)  Briefly explain what happens at an inhibitory synapse that leads them to be called ‘inhibitory’? (3pt)

12)  GPCRs are one of two main categories of neurotransmitter receptors. The other category includes the ligand-gated ion channels. Consider two neurons. Cell A is presented with epinephrine to activate its GPCRs. After 2seconds all epinephrine is removed. Cell B is presented with epinephrine to activate its ligand-gated ion channels. After 2 seconds all epinephrine is removed. Which cell will show the longer response to the stimuli and why? (5pt)

Barrett et al. suggest that timing of expression and localization of GRK3 may be important factors in bipolar disorder. In yeast timing of expression and localization of proteins is important to yeast mating. The FUS (fusion) proteins are membrane proteins that must be located in the shmoo tip before mating can occur.

13) We have learned about two types of translocation mechanisms that the cell uses to insert proteins into membranes. Briefly define each mechanism (No more than one sentence for each mechanism—just describe the main distinguishing characteristics.) (5pt)

14) Predict which of the two translocation mechanisms is used to insert FUS proteins into membranes and explain your answer. (3pt)

The shmoo tip extends due to addition of new membrane in one location on the cell surface. Such directed addition suggests that the new membrane is ‘taken’ to that part of the cell via the cytoskeleton. 

15) Name the two types of cytoskeletal elements used by eukaryotic cells as roads on which vesicles and organelles are moved. (3pt)

16) Which type of cytoskeletal element is do yeast use to deliver new membrane to the shmoo tip? (2pt)

In order for the vesicle to move on this type of cytoskeletal element a molecular motor must be involved. We have discussed three main types of molecular motors.

17) Compare and contrast two of the three types of molecular motors. Be sure to provide two ways in which they are similar and two ways in which they are different. (8pt)
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Figure 13-3. Molecular Biology of the Cell, 4th Edition.
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18) The box in Figure A contains two vesicles (1 and 2). Vesicle 1 will fuse with an endosome. Vesicle 2 will fuse with the plasma membrane. Describe the similarities between these two fusion events. (6pt)

19)  You are interested in determining factors involved in the types of membrane trafficking seen in Figure D. What is the name of the cellular event within the rectangle? Be as specific as possible. (2pt)

20) Unfortunately your cells not only contain the pathway diagramed in D, they also contain the pathway seen in Figure C. To get your in vitro fusion assay to work you need to be able be able to separate the vesicles in the rectangle in D from those in the oval in Figure C. Describe how you might be able to separate these two populations of vesicles.  (4pt)

Figures A through C each contain a large arrowhead that points to a ‘path’ from a vesicle to a membrane. Focus on just these areas. Consider that the vesicle follows that path and is going to fuse with the membrane indicated. We read a paper by Barroso et al. about the protein TAP/p115. 

21) In which case(s) would you expect TAP/p115 to play a role the docking/fusion. Explain your answer. (8pt)

22) Some times a student will say to me ‘Dr. Bernd why didn’t you ask about ______? I studied it and studied it and you didn’t ask about it.’ Here is your chance. Write and answer a question. The question must pertain to the material from this section and it cannot duplicate any of the questions that are contained earlier in the test. My suggestion is to keep it straight forward and do not require yourself to write a book. (5pt)

In addition to turning this question and answer in with your review, cut and paste it into an email and send a copy of #22 to me.
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