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Phylogenetic reconstructions and molecular evolution of mitochondrial genes (Final Assignments for Graduate Students)
The first part of the work will consist of a very short summary of the current taxonomic knowledge pertaining to the ingroup taxa in the assignment. This summary will be presented in class. In the second part, each student will perform a comprehensive study and submit a written report in the form of a scientific paper.   


1. Prepare a short presentation (~5 minutes). The presentation is due on October 26, 2011. 

Please base your presentation on at least three scientific sources. In your talk:

· Describe the taxa that you are going to study.

· Outline the state of the art in the literature. 

· What methods have been used in these studies? 

· Outline the main aims of your study.

· What methods will you use in your study? 

2. Retrieve the relevant mitochondrial sequences:

3. By using the sequences of the rRNA specifying genes from all the species in your ingroup taxa, identify through BLAST the most closely related outgroup species. Compile the first 5 results in each of your searches. Arrange the species in descending order of appearance. Chose the most abundant result for which you can find a completely sequenced mitochondrial genome in the database. This species will be the outgroup species. (Sometimes you may need to collect more than one outgroup.)

1. Construct multiple sequence alignments for all the protein coding genes at the amino-acid sequence level.

2. Construct multiple sequence alignment for all the rRNA specifying genes.

3. Run the multiple-sequence alignments through HoT and use only the reliable parts.

4. Build NJ and MP trees for each reliable alignment. 

5. Bootstrap each tree 100 times. 

6. Estimate the lengths of the branches of each tree. Are there large differences in the rate of evolution among lineages?

7. Are all the trees congruent with one another? If so, what do you think may be the reason for the incongruence?

8. Does your study agree with previous phylogenetic studies? If not, explain what in your opinion is the cause for the difference.

9. Are there statistically significant differences in codon usage among the taxa? Among the genes? Between protein-coding genes located on the two DNA strands? Comment on changes in codon-usage bias in the context of the phylogenetic tree.

10. Compare the arrangement of all genes (protein coding genes, tRNAs, rRNAs) between two species in your study. Enumerate the differences. Comment on changes in gene order in the context of the phylogenetic tree. In comparison to the mitochondrial genome of humans, are there genes missing or added to any of your ingroup genomes?

The completed assignment is due on December 12, 2009 at 4:30 PM. Please submit a hard copy in my mailbox (Room 349, 3rd Floor, Science and Research Building II).

The study should written as a draft scientific paper. 
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There is an assignment number 5. If you do not like your assignment, do #5. First come, first served. Be quick. Write an email to the course e-mail address with a request to change.

Assignment List:

1. Your ingroup taxon is Brachyura. Your study should include all complete mitochondrial genomes + one species which turns out to be the closest outgroup taxon. 
2. Your ingroup taxon is Eucestoda. Your study should include all complete mitochondrial genomes + one species which turns out to be the closest outgroup taxon. 
3. Your ingroup taxon is Cepahlopoda. Your study should include all complete mitochondrial genomes + one species which turns out to be the closest outgroup taxon. 
4. Your ingroup taxon is Salmoniformes. Your study should include all complete mitochondrial genomes + one species which turns out to be the closest outgroup taxon. 
5. Your ingroup taxon is Afrotheria. Your study should include all complete mitochondrial genomes + one species which turns out to be the closest outgroup taxon. 
