ARB workshop 

Assignment: Creating a detailed phylogenetic tree


Phylogenetic trees are a unique format for presenting data, and the person making the tree has a lot of flexibility in the design.  You can use this flexibility to your advantage to illustrate certain points that you would like to present in your talk or manuscript. A highly informative tree is made with clear objectives in mind, and is focused to illustrate those objectives without extraneous stuff.  When creating any phylogeny, it is important to define the objectives for your tree.  For this assignment, you will construct a detailed tree that focuses on describing the phylogenetic position of closely related sequences.  This type of tree is frequently presented in publications, and it relatively easy to produce using ARB.  Don’t hesitate to ask any questions that you have throughout this assignment!!
CONSTRUCTING A DETAILED PHYLOGENETIC TREE

1. First, you need to choose the sequences that you would like to describe. These are your criteria for choosing the sequences:

a. Choose sequences from the 20 that were provided for you in the tutorial exercises.  

b. Choose at least 1 and no more than 5 sequences.

c. Choose sequences that represent a portion of a larger phylum or sub-phylum (i.e., the Vibrio genera of the Gammaproteobacteria, the Flavobacteria family of the Bacteroidetes).  If you are unsure about which phylum the sequences are in, it helps to view the reference tree in your ARB database along with the phylogenetic groupings.  Click on the following icon to obtain this view:
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Alternatively, you can also view the phylogenetic classifications in the alignment window: 
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2.  After you have chosen your sequences, you will need to choose other sequences for your tree that help describe the position of your sequences.  

a. Choose species that are closely related to your sequences. If sequences are not fitting with known species, import and align representative uncultured sequences from BLAST searches to support that these sequences have been previously identified.
b. Choose sequences that are not closely related to your sequences but rather help provide structure to the phylum or clade.  These sequences should illustrate the depth of the phylum and are ideally type species for a genus (they will appear in pink color in the LTP).

c. Select your outgroup sequences. Ideally, these are a selection of species from 3-5 basal lineages belonging to the same phyla but that are definitely outside of the target sub phylum or clade.  If you are describing a phylum, choose outgroup sequences that are basal to the phylum.

3. Once you have a guide tree for this data set, you need to pare down the number of reference sequences and clones to a manageable size (~50).  
4. Check the alignments of the pared down sequences and make sure they are high-quality alignments (they should be if you are primarily using sequences from the Living Tree Project database).

5. Create a filter for the sequences.  You’ll want to use full-length sequences for the filter.  You may want to remove sequences that are short to maximize the information available for the tree.
6. Choose a phylogenetic method to construct a tree using the chosen sequences, and construct a tree using your newly designed filter. There are many methods available in ARB to construct trees. It is a good idea to try other tree building methods to see how they differ from each other.  If the tree looks similar with different methods, then it is likely you have a good solution for the relationship between your sequences.  ** If you have short sequences, add them to the tree after creating a guide tree using your full-length sequences.  This will allow the short sequences to be placed in a more accurate position within the tree. 

7. Export your tree to Xfig and practice editing fonts and text there or with Adobe Illustrator.

8. Write a figure caption for your tree which includes:

· Description of target group and overall scope of the tree

· Type of tree and how many nucleotides were used in the comparison
· Definition of the scale bar

· Name the outgroup species

· Number and description of bootstrap values (if your tree has them)

OVERVIEW

Steps for creating a phylogenetic tree:

1. Select species & outgroup(s) (may need to import species from public database)
2. Check the alignment of your sequences 
3. Create a filter for your sequences
4. Choose the type of tree you wish to construct
5. Construct your tree using the filter

6. Export your tree and beautify it!

7. Write a figure caption
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