M2O Workshop 11-03-06 in CAL
Questions related to the 2002 Nature paper by Batzer and Deininger entitled: Alu Repeats and Human Genomic Diversity.
Team up with a partner and address the following questions. Type up your answers and submit them to Clarissa on Monday morning before lecture.
1. Why are Alu sequences named as such?

2. How much of the genome is comprised of Alu sequences?

3. Are Alu sequences distributed uniformly in the genome?

4. What are the ancestors of Alu elements?

5. Describe in your own words the structure of an Alu element and how it retrotransposes. Be sure to describe the 3 prime end and how it relates to the replication of the Alu element. [Please note that in class I stated that the 3 prime end has a poly A signal. That statement is incorrect (sorry) as they have a 3 prime poly A tail followed by a run of four or more Ts (see Box 1 and the text in the section “Alu-element mobilization”).]
6. Fill in the blanks. An Alu is a ____________ that requires two proteins from a ____________ in order to replicate. Describe the functions of these two proteins.
7. Alu sequences contain CpGs (a CpG is a cytosine next to guanine). Cytosines are methylated by DNA methylase, creating 5-methylcytosine. Deamination of 5-methylcytosine produces thymine. Please draw out the different structures indicated at each of these steps. Describe how this process a) impacts the mobilization of Alu elements, and b) how it leads to polymorphisms between individuals.
8.  Identify the relative evolutionary age of an Alu sequence that would be seen as heterozygotes and homozygotes within the human population (note - this is related to what you did in lab). Draw a schematic of the structure of these two alleles that would give rise to such populations. Include approximate sizes of all elements.
9. How can Alu sequences be used as tools for evolutionary biologists?
10. What are the positive and negative impacts of Alu insertions? Please be specific.

11. Using the web, investigate one disease mentioned in the article that is associated with an Alu insertion. Briefly describe how the Alu insertion leads to the disease.
