INSTRUCTIONS FOR SUBSAMPLING SEQUENCE DATA WITH STEM
S. Hird – 5 August 2010

Within this folder there are most of the files you'll need to run the subsampling method described in Hird, Kubatko and Carstens (2010).

WHAT’S INCLUDED:
1. bareSTEM (folder): contains the STEM program
2. convert0.pl : script that converts 0 length branches to non-0 before input to STEM
3. genetrees4stem (folder): where genetrees are stored before input to STEM
4. lineage.pl : script that renames individuals to standardized names for STEM
5. settings (folder): where various STEM settings files can be stored
6. Step1Paup.pl : script that does the majority of the work 
7. Step2IntoStem.pl : script that puts data through STEM and collates results
8. 	APE1.nex, APE2.nex : two example nexus files. 

WHAT YOU NEED TO PROVIDE:
1. PAUP* : a command line version of PAUP. Put a copy in the StemSubs folder and rename it “paup”.
2. Nexus formatted input files: these are your sequence data, there may be as many as you like but it will probably be easiest on you if you name them all something sequential, like myotis01.nex, myotis02.nex, etc.

THE NEXUS FILES:
There is a specific naming scheme that you should follow for this method. The taxa should be grouped in species and named sequentially like this: a001, a002, a003, etc. See the enclosed APE1.nex. This is required because the randomization is based on numbers and many formatting aspects of this method are based on this. Also, if you have a different number of individuals per locus, you’ll need to modify the Step1Paup.pl scripts accordingly before running each locus.

THE GENERAL WORKFLOW:
1. Modify Step1Paup.pl, convert0.pl, lineage.pl and Step2.pl to fit your first locus.
2. Run Step1Paup.pl for first locus.
3. Modify Step1Paup.pl for the second locus.
4. Run Step1Paup.pl again (for second locus).
5. Modify Step1Paup.pl for third locus.
6. (Repeat modifying and running Step1Paup.pl until you have done all of your loci).
7. Run Step2IntoStem.pl

HOW TO MODIFY SCRIPTS:
You will need to modify the scripts in the following ways (lines that don’t need to be /shouldn’t be changed are not discussed).  The part of the script that you can/should modify is bolded. Open Step1Paup.pl in a text editor – I like TextWrangler for Macs and display line numbers. The first line should read “#!/usr/bin/perl –w”.  

Line 11 [ my $limit = 3; ] defines how many alleles per species you want in your subsample; change the 3 to whatever number you’d like. (3 is our default here because it performed well and quickly. Making this number larger will slow the analysis down but will increase accuracy.)
Line 12 [ my $outtre = "subTree"; ]  sets the prefix for some of the output trees. This name doesn’t really matter but if you’d like to change it, just type the new word in between the quotations.
Line 15 [ for my $k (1..100) ] defines the number of replicates in the analysis. You can change this number to whatever you’d like, just replace the 100 with the new value.

Starting on line 22 are blocks of script that represent the species in your dataset.

my @numbersA = (1..10); 	
my %listA = ();
while (keys %listA < $limit) {
   $listA{$numbersA[rand @numbersA]}=1;

The test dataset has six species so there are six blocks, going from A to F. (If you have 26 species, you should have 26 block presumably from A to Z.)  The first species in the test dataset has 10 individuals and these are the first 10 individuals in the nexus file. If you have 15 individuals, the first line of the block should read: 

my @numbersA = (1..15); 	

This is the only modification that needs to be made but it needs to be made to each block, and it should be consecutive. So for the second species in the test dataset, the block looks like: 

my @numbersB = (11..20); 	#total ind speciesB
my %listB = ();
while (keys %listB < $limit) {
   $listB{$numbersB[rand @numbersB]}=1;

But, if your dataset had 15 individuals in the first species, line one would start at 16 instead of 11.

Line 55 is for compiling the list of randomly chosen individuals from each of the species. If you add or delete species, you need more or fewer of these lines.
Line 73 [open paupINPUT, ">>/Users/shird/Desktop/StemSubs/paupfeed.subs.ALL$limit.$k ";]
starts writing PAUP input files.  After the >> you should put the complete path to the folder – if you’re not sure of the path, you can open a terminal window and drag and drop the folder into the terminal and it will print the full path. If you use the name “StemSubs” for the folder and it’s on your desktop, only  “/Users/shird” will need to be changed and it would probably be easiest to search for “/Users/shird/Desktop” and Replace All with the correct path to where you put the StemSubs folder.
Lines 75, 82, 84, 89, and 98-101 all contain paths and if you Replace All, these will be taken care of. *If your nexus files are not in the StemSubs folder, that path will be different and line 75 should reflect this.

This should be all that needs to be changed in Step1Paup.pl. When you repeat for the other loci (and if the individuals/species are the same across nexus files), you’ll only need to change Line75).

Open convert0.pl in a text editor. The following lines may be edited:
Line 10 [for $limit (3)] change the 3 to however many alleles you subsample.
Line 12 [ for $k (1..100)] change the 100 to however many replicates you perform.
Lines 14, 23, 26 and 27 contain paths and you’ll need to change these the same way you did for Step1Paup.pl. Replacing All will work here too.

Open lineage.pl in a text editor. This script is a little uglier than the others, but should be fairly easy to change:
Line 3 [for $limit (3) ] this is again the number of alleles you’re subsampling. Change accordingly.
Line 5 [ for $k (1..100) ] this is again the number of replicates. Change accordingly.
Line 8 [open (TEST, "/Users/shird/Desktop/StemSubs/genetrees4stem/STEMinput.ALL$limit.$k.tre"); ] another path. Might only have to change /Users/shird if the StemSubs folder is on your desktop.
Lines11 – 65 [$line =~ s/a001:/A_:/g ;] These lines perform a substitution on the genetrees, renaming them from a001 (or whatever) to a standardized name that is used in STEM. So the first step is to rename each representative of a species something unique to that species – in the test files, individuals a001 – a010 belong to species A, so we’re replacing the name “a###” with an “A_”. Individuals from the second species (a011 – a020) are being renamed “B_”. Individuals from the third species (a021 – a030) are being renamed “C_” down to the sixth species (F_).  You’ll need to edit the lines in this script to reflect the individuals in your species. If you have more species, you’ll need to add lines here: 
	$line =~ s/a###:/G_:/g;  (times the number of individuals in “G”)
	$line =~ s/a###:/H_:/g; (times the number of individuals in “H”)
etc.

Line67 [ for $loci (2) ] Replace the 2 with the number of loci you have.
Lines 68 – 85 [$line =~ s/A_:/A_1:/;] rename the “A_” names with “A_1” “A_2” “A_3” (since you have three alleles per species).  Again, you’ll need to add lines if you have more than six species (add $line =~ s/G_:/G_1:/; after  $line =~ s/F_:/F_1:/; etc.). And if you subsample more or less than three, you’ll need to add or remove lines. (If you subsample only two alleles, remove all the lines ending in “_3:/;”. If you subsampled more than three, you’ll need to add a block of lines (e.g. to represent the fourth allele:
$line =~ s/A_:/A_4:/;
$line =~ s/B_:/B_4:/;
$line =~ s/C_:/C_4:/;
$line =~ s/D_:/D_4:/;
$line =~ s/E_:/E_4:/;
$line =~ s/F_:/F_4:/;  )

Lines 8, 90, 93 and 94 contain paths. You should only need to change the beginning parts if the StemSubs folder is on your desktop.

Open Step2IntoStem.pl. 
Lines 4 and 14[for $limit (3)] change 3 to the number of subsampled alleles.
Lines 5 and 15 [for $k (1..100)] change 100 to the number of replicates.
Lines 7, 16-19 paths again.  Change to full path to StemSubs folder.

Assuming everything was successfully changed, you now want to run Step1Paup.pl.
Type the following things into the terminal:

cd /Users/shird/Desktop/StemSubs (this should be the full path to the folder on your computer)
chmod 755 convert0.pl
chmod 755 lineage.pl
chmod 755 Step1Paup.pl
chmod 755 Step2IntoStem.pl
./Step1Paup.pl

That should give everything the correct permissions (the chmod commands) and start the script. Depending on how big your dataset is, this should run fairly quickly, especially with close to three alleles/species. After it’s done, modify Step1Paup.pl to indicate the next locus and run again (by typing  “./Step1Paup.pl” again). Repeat modification and running of Step1Paup.pl until all loci are done. Then run Step2IntoStem.pl (by typing “./Step2IntoPaup.pl”). The resulting output should be in the bareSTEM folder under the title “STEMout.ALL3.all”. This is a list of the species trees found for each of the replicates. 

Please don’t hesitate to contact me (shird1@tigers.lsu.edu) if you have any trouble at all. This is the first major scripting project I’ve done and I’d be happy to troubleshoot with you/clarify confusing text. Good luck!

Sarah Hird
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