Genetics 325W, Exam 2


1. Compose an essay that addresses the following issues regarding DNA repair:

· Describe why the repair of DNA damage is necessary in all organisms
· Describe two different kinds of DNA damage and the systems that repair this damage:

· Explain how the damage might occur, and discuss some of the consequences that these damages might have for a living organism.

· Explain how the repair systems you discussed above are able to recognize and repair the damage.

· Explain or describe the kinds of signals that would initiate the repair system at a particular place, at a particular time.

· How can the DNA repair system be part of the cause rather than fixing mutations?

· Explain how the DNA repair system plays a part in the movement of transposons and incorporation of retroviruses into eukaryotic chromosomes.

2. Write an essay that addresses the topology of DNA. Think about this in terms of different scales of organization we have talked about in class.
· What causes DNA to have multiple three-dimensional shapes in different locations and at different times within a cell?

· What is the significance of the A, B and Z forms to our understanding of DNA as a dynamic molecule?

· DNA is found in association with many different proteins. How do these proteins influence the way that DNA interacts with other molecules? How do the A, B and Z forms influence these interactions?

· We have “cartoons" that illustrate our concept of the DNA molecule, its structure and some forms and shapes (A, B and Z forms, stem loops etc.) that DNA can assume. How does this “knowledge” influence our explanations of how location (and "local" conditions) affects the function of DNA?

· Explain how DNA structure is reflected as one gene "signals" another gene that may be some distance away on the same chromosome, on a different chromosome or even in a different cell? Think in terms of the diagram showed in class that depicts a eukaryotic promoter region, where many different molecules, some of which are proteins coded in other genes, interact. (You may use either a prokaryotic or eukaryotic example from class in your answer.)
3. “Mutations occur at different scales, and have physiological or developmental effects that also vary in scale.” 

· Discuss this statement using at least three (3) examples that we have talked about in class to illustrate your points. Discuss these examples in the context of a living organism, either single or multi-celled. 

· What are possible mutations, and at what scale do these mutations affect an organism?

· What do mutations at different scales mean to an individual organism at various stages of its life? 

· During embryonic development?

· During “infancy”, or its equivalent?

· As an adult?

· Think also of the effects of a mutation in somatic tissue compared to a mutation in germ-line tissue.

· What is the difference between differentiation of a cell line and mutation with regards to gene function?

4. "Genetic engineering" is being promoted as a possible cure for various diseases. Give your opinion on this, and justify it based on what we have talked about in class, and what you have read in the reading assignments.
· Describe what "genetic engineering" may involve, and discuss the possibility of successful genetically engineered "cures." 
· Describe the "side effects" likely from these methods in light of what we have learned in class. 
· Discuss assumptions made regarding the meaning of "curing a disease" through GE. 
· In light of these assumptions, describe some unforeseen consequences that might occur and give examples from handouts or lectures that illustrate your reasoning. 

Source materials and citations:

For all questions, use your textbook and materials handed out in class, or linked to the class website as your source materials. No more than one (1) outside source may be used. Be sure to reference all source material. 

Any source you bring in (i.e., one that was NOT handed out, or that is NOT linked to the class website) must be evaluated for reliability and credibility. 

Use only outside source material from published journals. Avoid informal websites (examples: Wikipedia, or .edu class webs from other universities), even though they may appear reliable and credible.
Use this format for references:

· In the text of your essay, cite a paper like this (Author name, year).

· Add a separate References section at the end of the answer for a question. (You may print this section before you come to the exam, if you wish). 
· Format your references like this:

Author(s). Year published. Title of article. Publication name. Volume number: page numbers.

For example, the Retinoblastoma article handed out in class Oct. 25 would be referenced as (Knudson 2005) within the text of your essay.

In the References section, it would be listed as:

Knudson, A. 2005. Retinoblastoma: Teacher of cancer biology and medicine. Public Library of Science Medicine 2(10): 0953-0954.

If there is more than one author, list them all in the order they appear on the paper. Look at the references at the end of the papers we have read for how to do this.

