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Assessment 2: PHYLOGENY 
 
 

Instructions: 
 
Download the program MEGA at http://www.megasoftware.net/ and install it on your 
computer.  Once you have downloaded and installed the software, open the program.  
Go to file > open data and look for the Crab_rRNA.meg file.  When you open it, you 
should see a list of 13 crab species along with data for ~421 bases of DNA. 

Notice that at the top of the data file, there is a sequence.  This represents a species 
closely related to the crab and is called the outgroup.  It is used to align the 13 crab 
sequences that you are working with. The dots in the data file indicate those bases that 
match the outgroup. 

1) How many variable sites do we see among the 13 species?  Hint: Click the ‘V’ button 
to highlight. 

2) Look at the nucleotide composition.  Do you see any nucleotide bias in the data?  Is 
that seen across all the taxa?  Do any of the species look particularly divergent from 
the others?  To answer this question, go to ‘Statistics’ and click on nucleotide 
composition.  The resulting table will help you answer this. 

Now close the nucleotide composition file and minimize the data table. Go to ‘file’ and 
choose quit data viewer.  You should be at the main screen again.  You are going to use 
two different methods to construct phylogenetic trees with this data set.  The first is 
maximum parsimony and the second is neighbor joining.  To create the Maximum 
Parsimony tree:                                                                                                                                                  

-Click phylogeny 

-Construct phylogeny  

-Choose Maximum parsimony  

-Select MP Tree Search Options and choose Max-mini branch and bound  

-Select Test of Phylogeny and choose bootstrap 

-Set bootstrap value to 1000 

-Go back to Options Summary and hit Compute 

3) What do the bootstrap values on the tree suggest about the topology? 

To Create the Neighbor Joining tree: 

- Click phylogeny 

http://www.megasoftware.net/
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- Construct phylogeny         

- Choose Neighbor Joining 

- Select Test of Phylogeny and choose bootstrap 

- Set bootstrap value to 1000 

- Go back to Options Summary and hit Compute 

4) What do the bootstrap values on the tree suggest about the topology? 

5) Is there anything unusual about the Maximum Parsimony tree? The Neighbor 
Joining Tree? 

At the main page, choose ‘Distances’ and the ‘Compute Pairwise.’  You can change the 
type of distance measure by clicking on the green button for the Model option.  

6) Which two species show the smallest distance between them? Does it matter if you 
change the distance measure used? 

7) How congruent are the two trees and to what extent do they differ?   


