
PLSC 731 - Plant Molecular Genetics 
Final Exam – 2016 

 
Points: 100 pts 
Due: Thursday, May 12, 2016; 11:00 am (Please submit a printed copy in our classroom.  No e-
mail delivery.) 
 
All answers should use the standard margins and font size and style formats you have used for 
class papers and Exam 1. 
 
1. Compare and contrast the regulation of gene expression by small RNAs in plants. (20 points; 
maximum 1 page) 
 
2. During this course, the duplication history of plant genomes was a topic of significant focus.  
A) Summarize the general theory regarding duplication history in dicots and monocots.  B) 
Describe the possible functional changes that duplicated genes can undergo and the 
consequences of duplications on plant form and function.  C) Lastly provide a research approach 
that utilizes what is known about the evolutionary history of two related species to develop a 
marker linked to a gene of interest in your species.  (25 points; maximum 1 page) 
 
3. Control of flowering time is critical for successful crop.  The major floral integrator genes are 
FT and SOC1.  1) Discuss the role of FLC and miR156 in controlling the expression of these two 
particular genes, 2) describe how an environmental signal can remove the repression of FLC, and 
3) describe the roles of FT and SOC1 once the expression of FLC is repressed.  The articles by 
Kim et al. (2009) and Wang et al (2009) should provide the necessary background for your 
answer.  You should also review in depth the flowering time chart (Fornara et al. 2010) and notes 
accompanying the chart.  (25 points; maximum 1 page) 
 
4. Plant genetics and molecular genetics research has evolved over the recent past.  New marker 
technologies and new genetic mapping approaches are significantly changing how scientists 
approach the problem of understanding the genetic control of important traits.  These new tools 
and discoveries are also changing how selection is practiced for plant improvement.  Write an 
integrative essay that compares and contrasts historical and recently emerging plant molecular 
genetic techniques and tools.  Also describe how these have been used to understand the genetic 
factors controlling important agricultural traits.  Also describe how the new and emerging 
techniques may be used in applied plant genetics.  Provide at least one example (along with 
accompanying details) to illustrate the change.  You can reference any source you feel is 
appropriate, although you do not have to provide a reference list.  (30 points; maximum 1.5 
page)  
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