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Phylogeny computer program exercise

Due Monday, 11/28

This is an exercise in which you will each analyze a data set by finding the most
parsimonious tree (that you can), using a program, Dnamove, from my phylogeny
package PHYLIP. Each of you will be using a 14-species data set, each one of you
with data from a different locus. Then, after you turn in the tree to me, we will
compare them and compare them with a tree that comes from all the different loci.

The data come from the OrthoMam database of aligned sequences from mammals.
I chose the loci from those for which these 14 species were sequenced.

Do the following:

1. Get your data set. Go to the downloads web site for this exercise:
http://evolution.gs.washington.edu/gs453/2011/downloads

There you will find your data set. Take the last two (or three) digits of your
UW student number and add it to infile., so if your student number is
07658236, your data set will be infile.36

In one case (number 12) two students have the same two last digits, so they
should use their last 3 digits.

You can save the data set by using the File menu of your web browser, and
its Save As choice.

In addition to saving it, make a copy of that file called infile, as that is the
file name the program will be looking for.

2. Get the program. It is in that same folder. There are three forms of it:
dnamove A Linux executable (for Intel-compatible processors)
dnamove.exe A Windows executable
dnamove.macosx.gz A Mac OS X executable (for Intel Macs)

You can download and save these files – the Mac OS X one is a Gnu-zipped
archive that should be extracted and saved.

I have been told that on the latest version of Mac OS X (Lion) the executable
won’t work. For that, the PHYLIP package can be downloaded and its
instructions followed to create a Unix/Linux executable, using the included
Unix Makefile, and that will work.

If you can’t make one of these work, you can also go to my PHYLIP web site
(guess what you type into your browser to find it?) and download and install
a copy of the whole package. Dnamove will be in there.



3. Run the program. Make sure that infile is in the same folder as the
program. If you have a Windows system or a Mac OS X system, click on the
program icon. If you have a Linux system, type the program name dnamove

or (depending on how your command path is set up), type ./dnamove

A window will open and you will communicate with the program by typing
responses into the window. If the program says that it can’t find the input file
infile, and asks for you to type in the file name, try some alternatives like
infile. or infile.txt, as sometimes the file name is one of those when you
think it is infile. Or you can type the actual file name that has the digits
from your UW student number.

I will give some instructions below, but for more information on options of
the program, people can look at the documentation web page dnamove.html

which will be found in the same downloads folder that has the executables.

The program presents a menu for some run settings. When you have done
doing those (the first time, just accept the defaults), answer Y to accept the
settings. It then creates a tree (arbitrarily) and then asks you what you want
to do with it by presenting a single-line menu of command characters below
the tree. If you can make the window large enough and make the right setting
for L, the number of Lines in the window, you may be able to see the whole
tree at once.

4. Rearrange the tree to find the most parsimonious tree. First use the
O (Outgroup) command to make species 12 (Ornithorhynchus), the duckbill
platypus, the outgroup, because we are pretty sure it is. That makes the tree
sensibly rooted.

To use parsimony to reconstruct the best tree, take advantage of the ability
to rearrange the tree. One good way to do this is by using the T (“Try
rearrangements”) command in the tree rearrangement menu.

Do the T command on species 1, then on species 2, and so on, including doing
it on the interior nodes of the tree. All these nodes are numbered. all the
tip nodes one after another (using their numbered (1 to 27). You will not be
allowed to do it on the rootmost interior node. Make sure that in addition
to Trying new locations for the tips (nodes number 1 – 14), you also try new
locations for the interior nodes.

After you type T and the number of the node (say it’s 3), the program will
show you possible placements of that group, together with the number of
steps (changes of state) that each requires. You will want to search through
the BETTER: list and find one of the ones that has the lowest number of steps.
The group has been put back in its original location once it was tried in all
possible places.

If a BETTER: location was found, now you want to move the group (or species)
to that new location. Use the R (“Rearrange”) command to move it to that
node, using the number of the node that was in the BETTER: list, and choosing
the B (Before) setting. Keep doing this on all the nodes in turn, until none



show any better placements. If part of the tree scrolls off the screen, the dot
(.) command make it can make it reappear. If only part of the tree shows,
you can use the H, J, K, and L commands to see that part. Note the report
up at the top of the screen on how many steps (changes) are now needed, and
whether or not this is the best number yet.

When the tree cannot be improved, use the Q command to quit the program,
making sure you also choose to write the tree out (it will go into a file named
outtree). If it asks you whether you are sure you want to overwrite an existing
file of that name, think about that – if you wanted to save that one, I hope
you made a copy of it under another name already. If you didn’t, the program
allows you to chose a different file name for the tree you are writing out.

Do not end up reporting to me the tree that first appears on the screen when
you run Dnamove – it is a completely arbitrary tree that is not a good estimate
of anything. You have to do rearrangements to improve it.

Note also that the tree’s parsimony score does not depend on where we chose
to put the outgroup, it is just that this makes it easier for us to see what
monophyletic groups are in the tree.

By the way – if you want to interrupt a run and resume it later, you can write
out the tree to a file outtree and then make a copy of it called intree, and
when you run the program again, you can use the program settings menu to
read that tree in as the initial tree.

5. Reporting the result. Send me a brief email with the tree you found, and
the number of steps (base changes) that it required. Important: attach to that
email a file with the tree (the nested-parenthesis version that the program
produces and puts into a file called outtree. In your report, also comment on
what aspects of your tree seem to you to make sense. The file species available
at the downloads web site tells you what kind of mammal each species is.

Also tell me how many steps (changes) were required per site. The number of
sites in your alignment is available on the first line of the data file. Divide the
total number of steps by that number. The bigger that number is, the more
rapidly that locus was changing.

Look at the last line of the data file too. There you will find the HUGO
(Human Genome Organization) symbol for your locus, and its name. Look in
the OrthoMam database for it (start by typing OrthoMam into a search engine)
and see what you can find out about its function. Is your locus likely to be
an essential, highly conserved one, or a more rapidly-changing one? Tell me
what you think.

I will be taking all these trees and making a consensus tree, and also comparing
it to an overall tree inferred from a concatenated alignment. That alignment
is available at the downloads website as infile.all. You might want to try
inferring the tree from it yourself, just for fun. The tree of mammalian groups
is a hard one to infer, as the adaptive radiation of placental mammals was
rather rapid and was a long time ago, a bad combination. But we will have a
lot of data.


