Bio308 Cell Biology:
Cumulative Part of Final
Fall 2006


DUE before 9am Monday December 11th 


There are 2 sections to this exam: This section is cumulative, and another section that covers recent ‘new’ material.  

*You may access and complete them separately (taking one part and then studying for the ‘other section’)

*Both sections are to be completed closed-book, closed-notes with no prepared material of any kind. 

*Similar to the rest of the semester, refer to the syllabus for a discussion of late penalties. There is no time limit for taking the review except for the overarching due date and time.  Those are firm.
*All answers must be typed and in the form of complete sentences. Any figures or graphs 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 top of each additional page in the packet should contain only your initials and the page number.

+++++++++++++++++++++++++++++++++++++++++++++++++++

Your review period begins when you read any question within this packet. Turn in this part of the review by handing it to me or placing it under my office door (Wat289). Fill in the sheet on my door to record when you turned in the exam. Please staple all pages so that they do not become separated.

+++++++++++++++++++++++++++++++++++++++++++++++++++

There are a total of 100points on the exam. 50 of those points are on this section +++++++++++++++++++++++++++++++++++++++++++++++++++

 Any questions about the review should be directed to me. I have no email access at home (evenings and weekends) During ‘business hours’ come by my office or contact me at kabernd@davidson.edu, 894-2889 (o). Calls to my home must occur before 9:00pm (704) 662-9744 Good luck!

++++++++++++++++++++++++++++++++++++++++++++++++++++

Name: ____________________________________


(print)

Signature: ​​​​​​​_________________________________

My signature indicates that I have completed this review following the Honor Code.
This section of the exam was completed in ________hours.

I began it on ____ at _____ and completed it on ____ at ______.
Section 1: Cumulative Questions (5parts, 50pt total)

Answer all 5 questions in complete sentences. Brevity is encouraged but be careful to answer the question that was asked. 

*There is a 350word max on each question. They can be completed in fewer. You must provide your word count 

*You MAY NOT use any prepared answers or outside texts. You may only use the contents of your brain to answer the questions.

*You must provide the word count of each answer. 10pt each

1) Research has shown that a marine snail called the cone snail uses injected toxins to capture prey. This toxin has been found to be a protease that specifically acts on synaptotagmin. 


 a) Why is the venom toxic? Describe the cellular mechanism that causes the attacked organism to die. (Be sure to include information that explains synaptotagmin's normal role, what this toxin does to it and why that interaction would cause death) 


b) Provide an explanation for why it might be a ‘good thing’ (evolutionarily speaking) for the cone snail to have venom that works this way.


c) If a person exposed to this toxin develops a high fever (~104-105F) the toxin is inactivated. Explain why.


(Answer a+b+c <  350 word total)
2) Regulation of many cellular processes involves nucleotide triphosphates or their derivatives. Propose a reason for why this may be the case. Provide 2 examples where different nucleotide triphosphates have regulatory roles and discuss the nucleotide’s role in each process.

3) Cellular membranes are barriers yet cells receive vital information from their surroundings. Briefly discuss the three types of cell-surface hormone receptors. Of the three you mention, which type is involved in Graves' disease? Compare and contrast that receptor with the yeast pheromone receptor.
4) (Hypothetical situation) You have reason to believe the manic episodes of Bipolar Disorder are due a decrease in the number DPRS molecules on the cell surface. You determine that DPRS is a dopamine receptor. You believe the decrease in the number of receptors at the cell surface is due to a block in vesicular traffic. Your esteemed colleague believes it is due to decreased expression of the DPRS gene. Fortunately you have a fully stocked lab and six post docs at your disposal to settle the dispute. 

   DPRS gene has been cloned and you have access to DPRS specific-antibodies, DPRS antisense RNA plasmids, BTX-tag DPRS, BTX(+red fluor), BTX (+ green fluor). Because you are the head of a financially well-off lab you also have any equipment (vortexes, centrifuges, gel apparatus), chemicals and reagents that you want and, most likely, more equipment and reagents than you will need.

A) You and your colleague have provided different hypotheses. Explain why are each hypothesis is a ‘good’ one.  

B) Describe experiments that will definitively distinguish between the 2 possibilities. Be sure to indicate what the experiment will entail and how results will support or refute the hypotheses.   
Scenario for the following question 
(Hypothetical situation) A former classmate, Ivanna B. Agrad, discovered that mating type a yeast contain additional receptors for pheromones other than mating factor. The receptor (named Sam) appears on the surface of the cell after the mating reaction has been initiated. Ivanna also determined that when Sam and its pheromone interact the yeast cell turns green (I told you this was hypothetical). 
5) This semester your lab partner set up an additional experiment and has left to go on an interview. You need to collect and analyze the data. According to his lab notes he has set up three YEPD plates (from previous experiments you know that a ‘new’ sterile YEPD plate looks like the one on the far left). On plate I he spreads a lawn of wildtype alpha cells. On plate II he spreads a lawn of wildtype mating type a cells. On plate III he spreads a strain that you have 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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The picture below contains color. Be sure you have seen it on screen or printed from a color printer. 
a) Explain the data seen on plates I and II. What are you seeing and why are you seeing it?
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. (Remember this still pertains to the scenario introduced above.) (Answer a+b < 350 words)
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