Cell Biology: Bio308 Review 2 2002

The review  must be turned in by  3:00pm on Monday November 18th.

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

· The review was designed to be completed in 2 hours. You have a maximum of 4 hour to take the review. 

· 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. (My home email is not working currently.) 

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 

Micheal Ehlers, Thomas Blanpied and Derek Scott recently reported that neurons have specialized plasma membrane domains where receptors can be internalized. "We have found that the nerve cell is in a way like a room with only certain entry points or doorways into that room," said Ehlers. "Before, it had been thought that the cell membrane might be like one big curtain that substances could move through at any point." (quotation from Duke University press release 10/23/02) 

1) What are the parts of a neuron and in which part(s) are neurotransmitter receptors found? (3pt)

2) Why is the cellular localization of neurotransmitter receptors important? (2pt)

3) How does the cell get them to this location? (Briefly outline the process beginning with mRNA in the cytosol and ending with correctly located receptor.) (10pt)

4) Compare and contrast the two major types of neurotransmitter receptors. Indicate which of these types of receptors has been implicated in Bipolar Disorder. (12pt)

Bonus: Provide one example of a neurotransmitter receptor. Give the receptor’s name, its ligand and whether the effect is excitatory or inhibitory. (2pt)

5) Name and describe the type of intracellular traffic referred to in the quotation above. (4pt)

6) Explain why the ability to internalize neurotransmitter receptors would be useful. (Why would the neuron ‘want’ to do this?) (3pt)

7) What cytoskeletal element is used as ‘the road’ in the transport of synaptic vesicles? Explain why the synaptic vesicles associate with those particular roads and not other ‘roads’ or ‘streets’ found in the cell. (7pt)

8) Why is Bipolar disorder such a difficult disease to study? (3pt)

9) Provide one hypothesis for what might be causing this Bipolar disorder. Explain why your hypothesis suggests a plausible direction for research. (6pt)

Comparing mechanisms within the cell.

10) How is the formation of a strand of RNA from its monomeric subunits different from the formation of a filament of actin from its monomeric subunits? How/why are these differences important to the way each of these molecules functions in the cell. (11pt)

11) Discuss the similarities and differences between ribosomes and kinesin. Be sure your comparison includes what each item is, what each item does, how each item is ‘powered’. (11pt)

12) Barroso et al. (1995) used a cell free assay to show that TAP was involved in transcytotic fusion.  

a) What is transcytosis? (3pt)

b) How could they tell when fusion had occurred? (5pt)

c) If you set up a cell free assay to study constitutive exocytosis in yeast what components would it need to have and how could you tell that fusion had occurred? (please do not make up imaginary compounds that we have never mentioned) (7pt)

In a Cell Biology lab in Outer Slabovia a student prepares three petri plates to examine growth characteristics of yeast cells. On the first plate he spreads a lawn of wildtype mating type a cells. On the second plate he spreads a lawn of wildtype alpha cells. On the third plate he spreads a strain that he has been told is a mating type a mating mutant. On each plate he spots 10ul of the following concentrations of alpha factor A) 0ug/ul; B) 0.25ug/ul; C) 0.0125ug/ul; D) 0.0042ug/ul. The plates are incubated at 30°C for 48 hours and the following results are seen. 
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13) a) Explain the data seen on plates I and II. What are you seeing and why are you seeing it? (5pt)

b) Given the data on these three plates, and what you know about yeast mating, provide (and explain) a hypothesis for ‘the problem’ that causes the third strain to be a mating mutant. (5pt)

c) What is the scientific name of the yeast you have been studying in lab? (genus and species) (3pt)

Bonus: What is the dilution factor between alpha factor solutions B and C? (1pt)
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