
Biology 559R: Introduction to Phylogenetic Comparative Methods 

Topics for this week (Jan 20 & 22): 

 

• Alignment: Simultaneous alignment and  

tree estimation 

• Alignment visualization and manipulation  

• Introduction to statistical estimation of models of  

sequence evolution 
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Alignment and Simultaneous Tree Estimation 

• We are going to use SATe-2 (SATé - Simultaneous Alignment and Tree Estimation) 
!
!
URL: http://phylo.bio.ku.edu/software/sate/sate.html 
!
!
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Alignment and Simultaneous Tree Estimation 

• From the Developers’ webpage (University of Kansas: Jiaye Yu, Mark Holder, Jeet 
Sukumaran, Siavash Mirarab, and Jamie Oaks): 
 
SATé is a software package for inferring a sequence alignment and phylogenetic tree. 
The iterative algorithm involves repeated alignment and tree searching operations. The 
original data set is divided into smaller subproblems by a tree-based decomposition. 
These sub-problems are aligned and further merged for phylogenetic tree inference. 
 
Currently, the following tools are supported, and are bundled with the SATé distribution: 
 
    ClustalW 2.0.12 (sequence alignment program) 
    MAFFT 6.717 (sequence alignment program) 
    MUSCLE 3.7 (sequence alignment program) 
    OPAL 1.0.3 (sequence alignment program) 
 
    PRANK 100311 (phylogeny-aware alignment program) 
 
    RAxML 7.2.6 (phylogeny estimator program) 
    FastTree 2.1.4 (phylogeny estimator program) 
!
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SATe-2 needs Python 2.7 (Upgrade Python Instructions) 

• MAC OS: Open terminal (go the HD>Applications>Utilities>Terminal) 
 
• MAC OS: Check your version of Python 
 
python --version!
!

• MAC OS: if necessary upgrade python to 2.7 as required by SATe-II 
!
http://legacy.python.org/download/ 
 
!
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Install SATe-2 

• Download SATe-II precompiled from UT-Austin website: 
 
http://phylo.bio.ku.edu/software/sate/downloads2/mac/satemac-v2.2.7-2013Feb15.dmg 
 
 
 
 
 
 
 
 
 
 
***For those more adventurous you can download the command based 'SATe-II' from: 
 
http://phylo.bio.ku.edu/software/sate/downloads2/ 
 
download: satesrc-v2.2.7-2013Feb15.tar.gz 
 
Follow the instructions in the main webpage 
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Preparing FASTA filed for SATe-2 

• Download the FASTA files from the course website 
 
data 1: Liolaemus_CYTB.fasta 
data 2: Lizard_RAG1.fasta 
 
 
 
 
• Create two output folders for the alignment results in your desktop and place the fasta 
files in the corresponding one 
 
folder: Liolaemus_CYTB 
folder: Lizards_RAG1 
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Running SATe-2 

• Open SATe-II GUI  by clicking on the executable on the program folder: 
 
 
• Explore the console and the options in the SATe-II GUI version: 
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Running SATe-2 

• Explore the options in the SATe-II GUI version: 
 
External Tools: 
       Aligner: [ClustalW2, MAFFT, PRANK, OPAL] 
       Merger: [MUSCLE, OPAL]  
       Tree Estimator: [RAXML, FASTTREE] 
       Model: [RAxML-options: GTRCAT, GTRGAMMA, GTRGAMMAI;  
                   FASTTREE-options: GTR+G20, GTR+CAT, JC+G20, JC+CAT ] 
 
Sequences and Tree: 
       Sequence file ...: [This is the folder where our fasta file resides] 
            Multi-locus Data [option] 
       Data Type: [DNA, RNA, Protein] 
            Initial Alignment [option] 
       Tree file (optional): [Provide if you have an initial phylogeny associated with the sequences] 
 
Workflow Settings: 
       Algorithm [option] Two-Phase (not SATe-II) 
       Post-Processing [option] Extra RAxML Search  
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Running SATe-2 

• Explore the options in the SATe-II GUI version: 
 
Job Settings: 
       Job Name: [give a name for the job] 
       Output Dir.: [Select the corresponding directory for the output alignment] 
       CPU(s) Available: [It will depend on your computer] 
       Max. Memory (MB): [It will depend on your computer] 
 
SATe-II Settings 
       Quick Set: [Presets: SATe-II_fast, SATe-II_ML, SATe-II_simple, custom] 
       Max. Subproblem: 
                      Percentage [default 50] 
                      Size [default 10] 
       Decomposition: 
                     Centroid (fast) or Longest (slow) 
       Apply Stop Rule: [options] 
       Stopping Rule: Blind Mode Enabled 
                      Time Limit (hr) [default 24 hours] 
                      Iteration limit [default 1 iterations] 
       Return: [Default are Final or Best alignment] 
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Running SATe-2: Select the Following Options 
 External Tools: 

       Aligner: [MAFFT] 
       Merger: [MUSCLE]  
       Tree Estimator: [RAXML] 
       Model: [GTRGAMMAI] 
 
Sequences and Tree: 
       Sequence file ...: [Liolaemus_CYTB.fasta] 
       Data Type: [DNA] 
       Tree file (optional): [None] 
 
Workflow Settings: 
       Algorithm: [None] Two-Phase (not SATe-II)  
       Post-Processing: [None] Extra RAxML Search  
 
Job Settings: 
       Job Name: [Liolaemus_CYTB_alignment] 
       Output Dir.: [Liolaemus_CYTB] Select the corresponding directory for the output alignment 
       CPU(s) Available: [2] It will depend on your computer 
       Max. Memory (MB): [1000] It will depend on your computer 
 
SATe-II Settings 
       Quick Set: [SATe-II_fast] 
       Iteration Limit: [3] 
  Leave other options unchanged                      
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Running SATe-2 
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Running SATe-2 

• Explore the output in a text editor. The alignment is located in these .aln files in fasta 
format: 
 
satejob.marker001.Liolaemus_CYTB.aln 
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Repeat the same process with 
the Lizard_RAG1.fasta file 



Mesquite: Visually explore the alignments 

• Download mesquite:  
 
http://mesquiteproject.wikispaces.com/Installation+on+MacOS+X 
 
https://github.com/MesquiteProject/MesquiteCore/releases 
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