
Genome 570 Winter, 2010
Phylogenetic Inference J. Felsenstein

Homework no. 2
Due Wednesday, February 3

• Using a nucleotide or protein sequence data set (which can be the same as the one
used for the last homework but a new one would be nice too), infer a Fitch-Margoliash
least squares tree from distances computed from a distance method that (PHYLIP and
PAUP* can do this – I don’t see any indication that MEGA can do least squares).

• As before, it should have at least 20 sequences (or species) and of course these should
be aligned. For molecular data sets there should be at least 200 sites (more would be
good).

• Also run a neighbor-joining (NJ) analysis on the same distances. How do the speeds
compare?

• In addition, run a UPGMA analysis to get a clocklike tree.

• Finally, run a parsimony analysis on the sequences.

• Report the results to me in a short (2-5 pages or so) report. Show some results if needed.
Report:

1. What the source of the data set was, and its meaning to you.

2. Which distance method and its model of evolution was used, and why. Defend the
appropriateness of that model of evolution.

3. The results of these distance and parsimony analyses.

4. How the results of Least Squares, NJ, UPGMA, and parsimony compared.

5. How well the programs functioned and how easy or hard they were to use.

Important. Many DNA sequences are affected by noise from “multiple hits” if species
are more the 100 million years diverged. Protein sequences or RNA sequences can change
more slowly, and give more meaningful results if the divergence times are that large or larger.

e-mail me (joe (at) gs.washington.edu) with a report in PDF or MS Word (.DOC) format
on the results, by the end of the day on the 3rd.


