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Ground Rules:


1) The deadline for handing in the completed exam is the end of the final exam time (Tuesday May 22 at 3:30). I will be in the exam room (2242 H.J. Patterson) during the two-hour exam period. Since this is the next to last day of exams and more than a week is provided, 10 points will be subtracted from the exam grade for exams turned in after this but before 6pm.


2) Students are allowed to communicate between each other concerning the exam and discuss ideas. Literature, notes, and the text may be used. However, by handing in the exam, you are asserting that your answers reflect your own development of ideas and your own words.


3) Due to the take-home nature of the exam, typing or neat handwriting is expected.  Handwritten diagrams to accompany the text is encouraged, but the text must explain the answer. Answers are expected to be clear and thoughts to be complete.


4) I am available to clarify these questions or material presented in class. 


        Phone 301 405-1622,      email: straney@umail.umd.edu


5) Each question is worth 20 points.  Be sure to address all questions in each part for full credit.





Questions:


1) Methylation of DNA acts to alter the function of DNA without changing its sequence.  Describe how methylation plays a role in the following processes:


	a) Control of gene expression, as in during plant development


	b) genome protection from plant transposons – describe the role for type I and 


		type II separately


	c) as a research tool in turning genes off by sense suppression or RNAi using plant 


		transformation





2) It is easy to consider that one can make transgenic plants by just introducing a gene from a bacteria using transformation and instantly create a useful plant.


	a) Describe two elements or alterations in the introduced DNA that one may need to express a bacterial gene to high levels in a plant.





	b) Describe two other ways that one may modify a plant through transfomation besides just adding a new gene (e.g. from another organism like a bacteria or other plant). Be specific as to what DNA construct is used and how it modifies expression.  Develop your answer using examples from our discussions.
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3)  In class, I showed a classic picture of cabbage sprayed with gibberellin, one plant hormone.  In contrast to a normal untreated cabbage plant with compact growth, the gibberellin-treated cabbage has grown over 7 feet tall.  Obviously, certain cells in the plant are able to sense gibberellin and respond by altering growth (physiologists show that it induces elongation of the cells). You become intrigued with this response and wish to study it further.


a) What components do you expect to find in a gibberellin-responsive signal pathway in the plant cell?  What properties would you expect these components to posses?


b)  How could you use classical genetics (no cloning) to study the pathway?  What mutants might you look for?  How much would these results be able to tell you about the signaling pathway?


c)  What additional type of information might be gained from cloning one or all the genes represented by the mutants? Give an example of how one could use a cloned gene to test the function of a gene product in the signal transduction pathway.


d) Given  that you have identified the genes above, propose how you might genetically engineer a plant (e.g. cabbage) such that it always grew 7 feet tall without having to spray gibberellin?  Don’t worry about details of transformation, but describe how one may modify a component to achieve this effect.





4) Describe two different forces that make plant nuclear genomes so variable in size. Describe the different forms within each and be specific as to the nature and location of the variability.  Finally, describe why such variation in genome structure and size is good.





5) Mitochondrial genomes are very different than nuclear genomes in plants. 


a) Describe 3 differences in the genetics (manner of segregation, phenotypes, types of traits/genes encoded etc.) one sees in organellar genomes compared to nuclear genomes.


b) Describe 3 differences in how genes are expressed in mitochondrial or chloroplast genomes, compared to nuclear genomes. 








