Spring 2008 take home exam.
1. What is a path you would follow, using genomics, to identify human disease genes?  Assume you are studying a disease or syndrome that is multigenic.  You can use mice or another model organism, if you like, and a lot of high throughput sequencing if it helps.  This is an open-ended question.  Tell me what information you would start with and the types of information you would obtain to end up with an identification of these genes.

2. When thinking of a metagenomics project.  What things can you learn by just having sequence in contigs, i.e. without completely assembled genomes, and what can you learn if you can assemble the genomes?
3.  [image: image1.wmf]Table 3.1

This is a table from a metagenomics project.  What does this show and what are your conclusions from this data?

4. In your own words (and I mean this), describe how BLAST works and what an E value is.  I don’t want to be able to find whole sentences in other documents about BLAST.  I know this might be hard, but I need to know that you understand this, since it is one of our basic search algorithms.

5. In the ENCODE project, how did the researchers determine that more than 90% of the part of the genome they investigated was transcribed?  What are 4 experiments you might think of to figure out what this extra RNA might be doing?

6. Go to the TIGR Comprehensive Microbial Resource/genome browser and do compare genomes.  Look at comparisons of Bacillus anthracis and other Bacillus species, including B. subtilis.  Then look at genome vs genome protein hits scatter plot –, select best protein hits, compare B anthracis Ames and Ames ancestor and B anthracis Ames and B subtilis.  What conclusions can you make about these genomes?  What did the level of conservation within Bacillus suggest to you about bacterial species?  Put in the pictures in your answer, so I know what you are talking about. ( 
7. [image: image2.wmf]Table 3.1

What conclusions can you draw from this figure?  Skip (a) because it is just the tree of the Drosophila species that were sequenced.

8. In the figure above, what are the patterns that helped identify protein coding regions?  Explain what D. and the subsequent graph shows.
9. Draw to scale, a piece of DNA, a lipid bilayer, and a ribosome – how much bigger than these is a typical nucleus (1 micron) and a typical cell (5-20 microns)?

10.   In the Hox transcription factor binding paper that is in the “for research paper” file.  Look at the amino acids that interact with the DNA.  
· How many and what types of weak interactions stabilize the transcription factor binding?   

· What types of amino acids interact with the phosphate backbone?  

· Which of these are unexpected?  

· Which amino acids are interacting but not forming hydrogen or ionic bonds?
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Which of these interactions would not be specific to this sequence?
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11. Below is a diagram showing where there are conserved regions on fly chromosomes and where they identify protein-coding signals (review in the paper) – what do the two boxes (one with the red star) tell you?
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Figure 2. Protein-DNA Contacts
Protein-DNA contacts for the (A) fkh250 and (B) fkh250°°"" complexes. The Exd half site is shaded cyan, the Hox half site is shaded red. Hydrogen
bonds are represented by solid lines and nonpolar interactions by dotted lines. Interactions involving the protein main chain are underlined. Green
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Table 3.1 Diversity of species defined by six different proteins. Ortholog cutoff refers
to the E-value used to determine if a sequence was a true ortholog when the E. coli
gene was queried with BLASTx against the collection of Sargasso DNA.

Protein Name Sequence ID Ortholog Cutoff  Observed Phylotypes
AtpD NTLO1EC03653 1x107® 456
GyrB NTLO1EC03620 1x107" 569
Hsp70 NT01EC0015 1x107% 515
RecA NTLO1EC02639 1x107 341
RpoB NTLO1EC03885 1x107" 428

TufA NTLO1EC03262 1x107" 397







