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Biology 2002, Final Exam Part A, 100 points

BEFORE DOING ANYTHING ELSE:  put your name on each page of this exam.

This exam has two parts, each with a separate assignment drop box. You need to complete all three parts to complete the exam.
Part A:  100 points (Evolution, cell structure & gene expression, etc.; Robin Wright’s classes)
Part B:  150 points (Evolution, DNA replication, mitotis, meiosis, etc.; Sue Wick’s classes)

Instructions:

1.   Rules about what “open book” means in this class.  
You may use any published work, on-line or on-paper, as a reference for this exam.  However, this exam must represent your individual brain’s work.  Consequently, you may NOT consult in any form with any other human being concerning this exam, except for Robin Wright, Sue Wick, Deena Wassenberg, or Vanessa Pompeii.  

Consultation includes text messaging, email, voice mail, phone calls, conversations, sign language, body movements, winks, nods, shakes of the head, raising or lowering thumbs, running around in circles, dancing on the table, and any other possible way that humans can or do or might imagine to communicate information to one another.

We encourage you to consult with us to be sure you understand the question and check that you are on the right track.  Don’t hesitate to ask us for clarification.  We have scheduled some office hours for drop in consultations.
2.  Logistics

You should type your answers into the document and save your document with the following filename format:  Lastname,First initial,FinalExamA   (example:  Wright,R,FinalExamA)

(Having these filenames is important for us to keep track of your work once we download it onto our computers.  Thanks in advance for following the convention and helping us out.)
3.  You will also need to submit your paper to TurnItIn.com, which will electronically compare your file to everyone else’s in this class, as well as all other papers they have on file.
4.  Deadline

Your document must be submitted to WebCT by 5pm on Monday, Dec 17.  Please note that we will not accept emails with your document attached.  Make sure that your computer is set up properly and functioning for WebCT submission.  If not, go to the CBS Computer lab in the MCB building BEFORE THE DEADLINE and use the computers there.

5.  Warnings

a. If your work is not submitted to WebCT, it will not be graded.
b. If your work is not submitted to TurnItIn.come, the grade will not be recorded.
c. If your work is late (unless there is a university approved excuse), it will not be graded.

d. If we cannot open the file you upload, your exam will not be graded.  Please make sure you save your file in a format that is compatible with Microsoft Word 2003.
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(25 pts)  Planctomycetes are single celled organisms classified as eubacteria.  However, they don’t have any peptidoglycan in their cell walls and also have internal cell membranes that look a lot like the endoplasmic reticulum and nuclear envelope!  Rather than dividing by binary fission, they divide by a kind of budding, similar to my favorite organism, yeast.  Thus, in some ways, Planctomycetes can be considered as living “missing links” between prokaryotes and eukaryotes.  However, scientists consider them to be prokaryotes, specifically eubacteria.  
1.  5 points:  In 300 words or less, compare and contrast the textbook view of prokaryotic and eukaryotic cell structure.   Be sure to include features that are common to all cells, including molecules, structures, and processes, as well as differences.   A table would be a good way to organize your answer.
2.  10 points:   In 300 words or less, explain two different characteristics that scientists might have observed in Planctomycetes that could lead them to conclude that these cells are eubacteria.  (I’m not asking for you to do research on this topic, but to use what you already know to propose observations that would lead you to consider an organism to be in the eubacteria domain.  Do not focus on what Planctomycetes don’t have.  For example, saying that Planctomycetes don’t have a nucleus, and therefore must be prokaryotic, is not an appropriate answer to this question.)  
3. 10 points:  In 300 words or less, explain in general how evolutionary biology can explain both the similarities and the differences between prokaryotic and eukaryotic cells.
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The following questions relate to the gene diagram above.

4.   (5 points)  In 50 words or less, explain what regulatory sequences are, their role in gene expression, and the general mechanism by which they work.

5.   (5 points) Put an arrow where the start and stop codons are; put a triangle at the place where transcription starts and another triangle where transcription stops.  What is the difference between the start of transcription and the start of translation?
6.   (10 points)  Explain where mutations can occur that DO NOT lead to changes in the amino acid sequence of the protein encoded by the gene.
7.   (10 points)  Give a reasonable example of a mutation in the diagrammed gene that could result in a dominant allele.

8.   (10 points)  Give a reasonable example of a mutation in the diagrammed gene that could result in a recessive allele.  
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This diagram shows a commonly used plasmid available from Stratagene.  For more information about this plasmid, you can go to http://www.stratagene.com/products/displayProduct.aspx?pid=266 
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9.  (5 pts)  Imagine that you cloned the transcribed region of a gene from a Planctinomycte into the multiple cloning site of this plasmid and transformed it into E. coli cells.  Would the Planctomycete gene be transcribed in the transformed bacteria?  Explain your answer in 50 words or less.

10.  (5 pts) Imagine that you cloned the transcribed region of your favorite eukaryotic gene into the multiple cloning site of this plasmid and transformed E. coli cells with this new plasmid.  Would your favorite gene be transcribed in the transformed bacteria?  Explain your answer in 50 words or less. 
11.  (5 pts) Instead of just cloning the transcribed region of your favorite eukaryotic gene, you cloned the entire gene, including promoter and regulatory sequences into the multiple clonine site of this plasmid.  You transformed this plasmid in to E. coli.  Would your favorite eukaryotic gene be transcribed in the transformed bacteria?  Explain your answer in 50 words or less.  

12.  (5 pts)  If you put your new plasmid from question #10 (with the transcribed region of your favorite eukaryotic gene) into mammalian tissue culture cells, which (if any) of the DNA sequences below would be transcribed?
a. Your favorite gene:  yes or no

b. pUC ori:  yes or no

c. Neo/kan:  yes or no

d. SV40 pA:  yes or no

e. pCMV:  yes or no
.  
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11.  (20 points)   Reread the syllabus, especially the learning outcomes statement.  In relation to these course learning outcomes, what are the four most important things you have learned in Biol 2002 this semester?   How did the activities of the course enhance your abilities in these areas?  

(Note:  For this question, points will be assigned only on the basis of good faith effort, not on any particular answer.  Appropriate effort will a short paragraph on each of the learning outcomes you select.)   

Statement Concerning Ethical and Professional Behavior

Check off the statements below that you can certify are accurate and correct.

By submitting this paper, I am certifying that:

​
 I did not consult with any other person about any aspect of this exam (except for questions to the course instructors).


 I have not been contacted by another student concerning this exam.  (If you have been contacted by another student, please see Prof. Wright.)


 I am unaware of and do not suspect any other student or students of cheating on this exam.   (If you suspect or know that others have cheated, please see Prof. Wright.)

Type your name here, as a signature:  
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