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iProphet -- Exercises 


iProphet – Tutorial

1. Using Petunia go to the “TPP Tools ( Combine Analyses” tab.  

· Add the following file to the analyses:

C:/TPP/data/class/Yeast/xtandem/interact.pep.xml

· In the “File path (folder)” type: C:/TPP/data/class/Yeast/iprophet
·  In the box “Write output to file” type: interact-TAN.ipro.pep.xml 

· To run this analysis Click on “Run InterProphet”.  

2. When the program completes, open the link to file: c:/TPP/data/class/Yeast/iprophet/interact-TAN.ipro.pep.xml.  The PeptideProphet probabilities are displayed in the “PROB” column, the iProphet probabilities are displayed in the “IPROB” column.   Click on any iProphet probability and scroll down to the iProphet Models pane.

3. In each plot, the green curve represents the positive distribution; the red curve represents the negative distribution.   The gray curve represents the log-ratio of the positive to negative probability densities.  When the gray curve is below the horizontal gray line an ID with a corresponding value is less probable, when the gray curve is above the dotted line an ID with a corresponding value is more probable.  Examine each model. Do the models look reasonable?  Why are the NSS and NSE models not displayed?
4. What is the iProphet estimated number of correct spectral assignments in this dataset?  What is the estimated number of distinct peptides?

5. Using Petunia “Files”  
· Find the original input file and open it in PepXMLViewer.  

· Click on any PeptideProphet probability link in the PROB column.  

· How does the PeptideProphet estimated number of correct spectral assignments compare to the iProphet estimated value? 

6. Count the number of IDs with a Minimum PeptideProphet probability of 90%.  
· How many of these PSMs match the unknown decoys “RAND1” proteins? 
· What is the decoy estimated error rate assuming a decoy rate of 1/3 among random hits? 
7. Count the number of IDs with a Minimum iProphet probability of 90%. 
· How many of PSMs match the unknown decoys “RAND1” proteins? 
· What is the decoy estimated error rate assuming a decoy rate of 1/3 among random hits? 
8. We will now look at combining the results of two searches.  Using Petunia go to the “TPP Tools ( Combine Analyses” tab.  

· Add the following file to the analyses:
i. C:/TPP/data/class/Yeast/xtandem/interact.pep.xml
ii. C:/TPP/data/class/Yeast/comet/interact.pep.xml
· In the “File path (folder)” type: C:/TPP/data/class/Yeast/iprophet
· In the box “Write output to file” type: interact-COM_TAN.ipro.pep.xml 

· To run this analysis Click on “Run InterProphet”.  
9. Using Petunia “Utilities ( Browse Files” 
· Find the original input files and open both in new tabs with PepXMLViewer.  

· Click on any PeptideProphet probability link in the PROB column.  

· How does the PeptideProphet estimated number of correct spectral assignments compare to the iProphet estimated value? 

10. What is the iProphet estimated number of correct spectral assignments in this dataset?

· What is the estimated number of distinct peptides? 

· How does this compare to the single X!Tandem iProphet analysis?

· How does this compare to the PeptideProphet analyses?

11. Count the number of IDs with a Minimum iProphet probability of 90%. 
· How many of PSMs match the unknown decoys “RAND1” proteins? 
· What is the decoy estimated error rate assuming a decoy rate of 1/3 among random hits? 
12. Using Petunia open the “TPP Tools ( Decoy Peptide Validation” tab,
· In the first section specify the iProphet pepXML file: 
c:/TPP/data/class/Yeast/iprophet/interact-COM_TAN.ipro.pep.xml
· Under Options 
i. Set Tag for Decoy Proteins  to RAND1
ii. Set Tag for Excluded Proteins  to RAND0
· Click Decoy Peptide Validation button
Note: This tool generates a number of png image files all starting interact-COM_TAN.ipro.pep_* .  Some of the images generated come from the FVAL models and kernel-density-based models in PeptideProphet (e.g. Accurate Mass, Retention Time, pI).  For this exercise we want to open the image that compares decoy estimated ROC curves: interact-COM_TAN.ipro.pep_ROC.png
13. According to the ROC curve in the file interact-COM_TAN.ipro.pep_ROC.png, between 0 and 10% Decoy estimated FDR. 

· Which tool performs better in terms of the number of correct PSM hits? 

14. Now open the images that compare Model-Estimated FDR to Decoy-Estimated FDR.  Global FDRs are compared in files interact-COM_TAN.ipro.pep _FDR.png and interact-COM_TAN.ipro.pep _FDR_10pc.png.  
· Which tool provides a more conservative model as compared to decoy results?  
15. Just like in step 12, using Petunia open the “TPP Tools ( Decoy Peptide Validation” tab,
·  In the first section specify the iProphet pepXML file
c:/TPP/data/class/Yeast/iprophet/interact-COM_TAN.ipro.pep.xml
· Under Options 
i. Set Tag for Decoy Proteins  to RAND1
ii. Set Tag for Excluded Proteins  to RAND0
iii. Now enable the checkboxes next to the options:
1.  “Consider only best iProphet probability for each unique peptide sequence” and
2.  “Consider only best PeptideProphet probability for each unique peptide sequence.”
· Click Decoy Peptide Validation button
16. According to the new ROC curve in the file interact-COM_TAN.ipro.pep_ROC.png,  between 0 and 10% Decoy-Estimated FDR, which tool performs better in terms of the number of correct distinct peptide sequence hits? 

17. Now open the images that compare files interact-COM_TAN.ipro.pep_FDR.png and interact-COM_TAN.ipro.pep_FDR_10pc.png
·   Which tool provides a more conservative model as compared to decoy results? 

