Name:​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​______________________________

Everyone will answer a total of 2 questions.

Select either question 1 OR question 2.

Everyone must answer question 3.


GENERAL INSTRUCTIONS

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. 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 

Question 1 - Final Exam

All genes have promoters, but the eukaryotic promoter generally has more complex controls. This question will refer to the "cartoon" used in class,
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These components act at the promoter and influence the "off-on/speed-up/slow-down" of gene transcription.  Each of the "activators, repressors," numbered "Coactivator" molecules and lettered "Basal transcription factors" are part of the control system for this stylized gene. There are regions of the promoter DNA that interact with these molecules –  the enhancers, silencers, repressors, and likely other parts of the system not shown. Discuss the implications of these control molecules coming from outside the cell, inside the cell, or from outside the organism. For example, think of how the lac operon or arginine regulon work, and extend the principles to a multicellular eukaryote.

Describe the way these components coordinate this cell with changes in other cells, and the environment around this cell. This represents a part of the "communication network" of the cell. Signals come from many sources, such as:

· within the nucleus, 

· the cytoplasm, or 

· from other cells

· from other parts of the organism's "body"

· from sources outside the body

· from combinations of any of the above possibilities. 

Give some specific examples of some of these possibilities in your discussion. Refer to reading assignments distributed to the class via links from the Schedule, handouts in class and the textbook. Always refer to your references using the standard format from the second exam.

Question 2 - Final Exam
How did so many different kinds of dogs arise? The ancestor of Canis familiaris, the domestic dog, has been determined to be a sub-species of the grey wolf, Canis lupus. Domestic dogs first appeared in archeological sites around 10-15,000 years ago. Since then, humans have selectively bred dogs, and have created an amazing variety of phenotypes within this species, from Chihuahuas to Rottweilers to Siberian Huskies. All dogs can interbreed and produce fertile offspring, so no matter how different they appear, they are considered to be the same species. Dogs not only look very different from their ancestor, the Grey Wolf, they also behave differently in many ways.

Explain how these differences in phenotype can all come from essentially the same genotype. The proteins produced by dogs are all more or less similar… how can they look so different? What are some possible genetically-based explanations for the differences we see in different dog breeds? Use examples from class handouts and articles linked to the class website to explain how a wolf ancestor could become the domestic dog of today. Some handouts that might be useful are the "Patchwork People" article, and the "Founder Mutations" article. 
Remember that inheritance is not only what is "coded for" in DNA. What are some processes and variables that might influence the expression of the huge amount of variation that we see in dogs? We have talked in class and discussion sections about signaling, cell and tissue differentiation and development. How might these allow for the expression of such variability within a single species?
Explain how differences in signals, and timing of differentiation during development could lead to the production of all these variations on the theme of "dog". What kinds of things would have to happen during development to create a Chihuahua instead of a Dachshund? 

Even though dogs are all the same species, suggest some kinds of DNA variation (besides triplet codons) might exist that could lead to the variety among different breeds. What differences in gene expression could lead to this diversity? What might cause these differences in gene expression to occur?
NOTE: Everyone answers this question

Question 3 - Final Exam 

Keeping in mind how this class has focused on genetic systems that produced certain systemic results and complex phenotypes, rather than traditional Mendelian inheritance of "traits" with particular "phenotypes," discuss the assumptions and evidence that lead/mislead some to search for THE genes that promote youth and health ("genetic fountain of youth") (Document your discussion with reliable and credible references.)
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