MSFragger – Tutorial and exercises
ISB18 orbitrap data 
We will be using data from a mixture of 18 purified proteins.  The database used in this tutorial includes an extended list of the 18 proteins comprising a total of 48 target protein sequences.  Appended to this initial target list are common contaminants and a database of 31,219 castor proteins are included as entrapment (true negative) sequences.   Two sets of independently randomized deBruijn decoys (prefixed with DECOY0 and DECOY1) were appended to database. In all, the search database contains a total of 95,298 protein sequences.
A default MSFragger configuration file has been provided to start these exercises. In this tutorial, you will learn how to prepare, execute, and interpret results from open-mass search by MSFragger protein analysis.

0. In the web browser GUI, download the tutorial data:

· Click the Files tab at the top

· In the bottom right, create new directory: msfragger_ISB18

· Click TPP Tools > fetch dataset

· Click ‘Add Files’
· Checkmark the new msfragger_ISB18 directory and click (Select)

· Paste the following URL into the ‘Dataset Identifier or URL’ box:

http://www.tppms.org/tools/msfragger/ISB18.zip
· Click ‘Fetch Dataset’
· The job will take a few minutes depending on your internet connection speed

· Monitor the job by clicking ‘Refresh’ until download and unzip is complete
1. Set the MSFragger inputs for the analysis

· In Petunia, set the Pipeline to MSFragger.
· In the Files browser, navigate to tpp/data/msfragger_ISB18/ISB18, set as Working Directory
· Under TPP Tools, select MSFragger Search
· Use the ‘Choose MzML Input Files’ pane to select all OR20070924_S_mix7-*.mzML files in the working directory 
· Use the ‘Choose Msfragger Parameters File’ pane the magnums.params file provided
· Optional:  While in the Files browser, click Params to see the parameters for the MSFragger analysis. The parameters have been preset for you. 
· Use the ‘Choose a Sequence Database’ to select the fasta database provided in the working directory, named 20130710-ISB18-extended_castor_042618-contams_DECOY.fasta
· Click the Run MSFragger button.
· Using 16-threads and depending on the CPU power it should take between 5 and 10 minutes to search each file.
3. Examine the MSFragger output

·  Nine new pep.xml files should have appeared.

4. Validate PSMs using TPP
· In Petunia, navigate to TPP Tools > Analyze Peptides
· Select all nine pep.xml files from the previous steps for input 
· In the ‘Output File and General Options’ pane select ‘Number of threads for computation’ acceptable for your working computer (or leave at 1)
· Set the following ‘PeptideProphet Options’
· Check ‘Only use Expect Score as the discriminant’

· Check ‘Use decoy hits to pin down the negative distribution’

· Write DECOY in ‘Known decoy protein names begin with’
· Write "tr\|B9" (including the quotes) in ‘Unknown decoy protein names begin with’
· Set the following ‘PTMProphet Options’
· In ‘Specify modifications’ select ‘Oxidation (MW 15.9949)’ as the only ‘Residue(s)’ and ‘Mass shift’
· Change ‘MS2 peak tolerance’ to 0.25 Daltons
· Select Yes for ‘Use static mass tolerance’
· In ‘Open-Mass Search Localization’ check ‘Localize mass differences between measured and theoretical masses’
· Change ‘Mass Difference (Dalton) Window Excluded from Analysis’ to [ -1.1, 1.1 ]
· Set the following ‘iProphet Options’
· Check ‘RUN iProphet’

· Check ‘Also run ProteinProphet on these results’

· Click ‘Run Xinteract’ at the bottom of the page

