AP Biology Pre-Discussion Questions: Molecular Genetics 3- Regulation of Gene Expression
Instructions
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Instructions:
· Open the presentation.
· Watch the embedded video clips and move through the embedded content.
· Answer the “Questions to answer”.
· Make sure you understand the “Things you should make sure you understand”.
· Feel free to view the “Supplementary Resources”.
· Write down any questions that you have about the material.
Topic Presentation:
click
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Supplementary Resources:
“Crash Course: Biology” Videos:
Videos By Paul Anderson:
“Gene
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Part 1:  Prokaryotic Regulation
Questions to answer:
1. How do prokaryotes regulate their metabolism?
2. Why do prokaryotes need to be able to regulate their metabolism quickly?
3. What is the advantage to prokaryotes grouping related metabolic gene products into a single operon?
4. Diagram a typical operon.  Include and label structural genes, promoter, RNA polymerase, and repressor protein.
5. What determines if the repressor protein for an operon will be attached or detached from the operator?
6. Compare a repressible operon with an inducible operon.  How are they similar?  How are they different?  What determines if an operon will be repressible or inducible?  Give an example of each type of operon in a typical prokaryotic cell.
7. Explain the function of the CAP/cAMP system.  Why is it necessary?
Things you should make sure you understand:
(feel free to ask questions about them in class)
Part 2:  Eukaryotic Regulation
Questions to answer:
1. Why do eukaryotic cells need to be able to turn genes on and off as necessary?
2. How does the control of gene expression lead to differentiation of cell function in multicellular eukaryotes?
3. Why do eukaryotes have more points of control of gene expression than prokaryotes?
4. What is a nucleosome? How does DNA packing function as a control of gene expression?
5. What is DNA methylation?  How does DNA methylation function as a control of gene expression?
6. What are transcription factors?  What are enhancers?  How do they function as a control of gene expression?
7. How does alternative splicing function as a control of gene expression?
8. How does regulation of mRNA degradation function as a control of gene expression?
9. Explain what RNA interference is.  How does RNAi function as a control of gene expression?
10. How does protein processing and degradation function as a control of gene expression?
11. Explain the function of ubiquitin and proteasomes in cells.
12. Explain the following statement:  "Generally speaking, the faster a eukaryotic cell needs to regulate gene expression, the more downstream from transcription that regulation will occur."
13. How is it possible that only 1.5% of the human genome can code for gene products, but humans can be so complex in their physiology?
Things you should make sure you understand:
(feel free to ask questions about them in class)
