Genome Analysis Midterm Exam – due 10/27/04
Part 1.  Essay  - Answer 4 of the 5 questions below in 2 or 3 concise, well organized paragraphs (15 pts each)

1. Describe the process by which microbial genomes are sequenced and annotated. Be sure to include the chemistry of automated DNA sequencing.
2. Why is the identification of genes in a genomic sequence more difficult for eukaryotes than prokaryotes? What strategies are used to overcome these difficulties?

3. What are COGs? How are they identified? Why are they useful in understanding an organism’s  biology?
4. What is horizontal (lateral) gene transfer (HGT)? How does it differ from vertical gene transfer? How could instances/examples of HGT be identified? (include transfers between organisms and from endosymbionts)
5. Describe 3 distinct characteristics of eukaryotic genomes that are not seen in prokaryotic genomes. Provide specific examples in your descriptions.
Part 2. Problems – complete 4 of the 5 problems below (10 pts each)
1.  Assemble the sequences that will be emailed to you and identify the genes on the assembled sequence.

2. List all of the COGs (<100) present in all Bacteria, but no Archaea and no unicellular eukaryotes. Discuss the significance of two distinctly different examples of your results.
3. Your lab just  sequenced 10 million shotgun clones of chimpanzee genomic DNA  from both directions with a success rate of 90% and an average read length of 750 bases.   What is your coverage,  probability that a particular base was not sequenced and total gap length?

4. What yeast  genes/proteins are required for the synthesis of ethanol from glucose by yeast. Please assemble all of the steps in the pathway and indicate the name of each gene, enzyme, reactant, and product.
5. List all of the yeast PROTEINS that interact with the SAC7 PROTEIN and provide a brief (1 sentence) description of each protein.
