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Introduction 

This user guide takes you through a complete analysis of 9 LC-MS runs with 3 groups (3 replicate runs per 
group) using the unique Progenesis QI for Proteomics workflow. It starts with LC-MS data loading then 
Alignment, followed by Peak Detection that creates a list of interesting peptide ions (peptides) which are 
explored within Peptide Ion Stats using multivariate statistical methods then onto Protein identity and Protein 
Stats. 

 

To allow ease of use the tutorial is designed to start with the restoration of an Archived experiment where the 
data files have already been loaded. The document covers all the stages in the workflow, initially focusing on 
the Automatic Processing of the data then the use of the individual analysis stages. 
 
If you are using your own data files please refer to Appendix 1 (page 75) then start at page 6. 
 
 
 

 

 

How to use this document 

You can print this user guide to help you work hands-on with the software. The complete user guide takes 
about 60 to 90 minutes. This means you can perform the first half focused on LC-MS run alignment and 
analysis then complete the second half of analysis exploring comparative differences and Protein identity at 
a convenient time.  

If you experience any problems or require assistance, please contact us at support@nonlinear.com 

 

 
 

 

 

How can I analyse my own runs using Progenesis QI for proteomics? 

You can freely explore the quality of your LC-MS data using Data Import and then licence your own LC-MS 
runs using this evaluation copy of Progenesis QI for proteomics. Instructions on how to do this are included 
in a section at the end of the user guide document.  
 
 

 

 

LC-MS Data used in this user guide 

For the purposes of this data set the MSE parameters were set to 250:125 instead of the default settings as 
defined in Appendix 1 (page 75). This was to done to reduce the time taken to demo the data analysis. 

 
 
 
 
 

mailto:support@nonlinear.com
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Workflow approach to LC-MS run analysis 

Progenesis QI for proteomics adopts an intuitive Workflow approach to performing comparative LC-MS data 
analysis. The following user guide describes the various stages of this workflow (see below) focusing mainly 
on the stages from Alignment to Report. 

 

Stage     Description      Page 

LC-MS Import Data: Selection and review of data files for analysis   6 
  
Automatic Processing: setting up steps for automatic processing   7 

 
After Automatic Processing: how to work with auto analysed data   14 

 
Licensing: allows licensing of individual data files when there is no dongle  15  

attached  (Appendix 3) 
 

 
Review Alignment: review of automatic and manual LC-MS run alignment  16 

  
Filtering: defining filters for peaks based on Retention Time, m/z, Charge  23 

     State and Number of Isotopes. 
  

Review Normalisation: exploring LC-MS normalisation    26 

 
Experiment Design Setup: defining one or more group set ups   29 

      for the analysed aligned runs 

 
 

Review Peak Picking: review and validate results, edit peak detection,  32 

              tag groups of peaks and select peaks for further analysis 
 

   

Peptide Ion Statistics: performing multivariate statistical analysis on    46 

tagged and selected groups of peptide ions 

 
 

Identify Peptides: managing export of MS/MS spectra to, and import   50 

of peptide ids from Peptide Search engines 

 
QC metrics: quality control charts for experimental/analysed data    53 

 
 
Refine Identifications: manage filtering of peptide ids    55 

 

Resolve Conflicts: validation and resolution of peptide id conflicts for   57 

data entered from Database Search engines  

 

Review proteins: review protein and peptide identity and data export   61 

 
Protein Statistics: multivariate statistical analysis on proteins   72 

 
Report: generate a report for proteins and/or peptides    73 
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Restoring the Tutorial  

Open Progenesis QI for proteomics and download the Compressed (.zip) Tutorial Archive file from the óUser 
guide and tutorialô link shown below, placing it in a new folder on your desktop.  Before restoring the tutorial 
in the software you must first right click on the (.zip) file and extract it to the same folder. 

Now restore the uncompressed tutorial archive file. To do this, first locate the Progenesis QI.P Tutorial 
HDMSe.Progenesis QIP Archive file using the Open button and press Open. 

  

This opens the 'Import from archive' dialog.  

Select the Create a new experiment option and select the folder in which you placed the archive, using 
Browse. 

 

Then press Import. 

 

Note: use the Replace an existing experiment option if you want to over-write an existing version of the 
tutorial. 

Tip: at each stage in the software there are links to more information and help on the website. 
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Stage 1: Import Data and QC review of LC-MS data set 

  
The tutorial will now open at the Import Data stage (see below). 

 
 
 
Each data file appears as a 2D representation of the run.  
 
 
 
Note: the Experiment Properties are available from the File menu. 
These were selected when the experiment was created (see Appendix 1, 
page 75). The tutorial data is profile data. 
 
 
   
 
 
Tip: the 'Mask areas for peak picking' facility, accessed by right 
clicking on the run thumbnail) allows you to examine and exclude 
areas (usually early and/or late in the LC dimension (Retention 
Time)) that appear excessively noisy due to capture of data during 
column regeneration. This is not required for this data set.  
 
Note: use the Remove this run to remove run(s) from the current 
experiment. 
 
Now start the automatic processing.  
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Stage 2A: Automatic Processing of your data 

 
The Automatic Processing of your data can be set up and started 
before the import of your data has been completed by clicking on 
Start automatic processing. 
 
Note: for this tutorial the data has been imported already. 
 
 
Setup of processing steps in the Analysis Workflow, up to and including Identify Peptides, can be performed 
in the Automatic Processing wizard, these include: 

¶ Select an alignment reference 

¶ Automatic alignment of all runs to a reference run 

¶ Automatic peak picking for peptide ion detection 

¶ Define an Experiment design 

¶ Perform peptide and protein identification (for MSE data only, as DDA data will require external 
database searching) 

¶ Choosing a Quantitation method to be applied for abundance analysis 
 
In this tutorial example you have 9 HDMSe LC-MS runs, so the automatic identification of peptides is 
available as part of the automatic processing.   
 
As the runs have already been imported, click Start automatic processing to setup the Automatic 
processing wizard.   

 
 
Progenesis QI for proteomics provides three methods for choosing the alignment reference run: 
 
1. Assess all runs in the experiment for suitability 

This method compares every run in your experiment to every other run for similarity, then selects the 
run with the greatest similarity to all other runs as the alignment reference.  

If you have no prior knowledge about which of your runs would make a good reference, then this choice will 
normally produce a good alignment reference for you. This method, however, can take a long time for a large 
number of runs. 
  
2. Use the most suitable run from candidates that I select 

This method asks you to make a selection of reference candidates; the automatic algorithm then 
chooses the best reference from this subset of runs.  

This method is appropriate when you have some prior knowledge of your runs suitability as references: 
i.e when all the candidate runs are pooled samples or when all the candidates are from a condition that 
displays the largest set of common peptide ions. 
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3. Use this run 
This method allows you to manually choose the reference run.  

 
Manual selection gives you full control, but there are a couple of risks to note:  

¶ If you choose a pending run which subsequently fails to load, alignment will not be performed.  

¶ If you choose a run before it fully loads, and it turns out to have chromatography issues, alignment 
will be negatively affected (for this reason we recommend that you let your reference run fully load 
and assess its chromatography before loading further runs).  

 
 
 
 
For this tutorial we will select the second option.  
 
Select a subset of your runs as óalignment reference candidatesô and click Mark selected runs. An icon 
appears on the bottom left of each run to indicate that it is selected as a candidate. 
 

 
 
On clicking Next you will be asked if you want to align your runs automatically. 
 
 
The default is for automatic alignment, click Next. 
 
 

 
 
The next page of the processing wizard will ask you if you want to Perform peak picking and allow you to 
set appropriate parameters. 
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For the purposes of this User guide we will use the default settings for peak picking except in the case of 
defining Retention Time limits where we will limit the peak picking to between 15 and 90 min. 
 
Note: for more details on setting Peak Picking parameters refer to the section on Filtering (page 23) 
 

Click on Set parameters and select the fourth tab to set Retention time limits for the detection.  The default 
limits are displayed in the unticked boxes and detection will use these values whenever the box(s) are 
unticked.  

 

Enter values of 15 and 90 min and tick the boxes as shown above.  

Click OK to return to the Automatic Processing Wizard and click Next to Define an Experiment design. 
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To handle the grouping of your run data you can make use of sample tracking information that has been 
stored in a spread sheet at the time of sample collection and/or preparation.  
 
Note: if a spreadsheet file of your data is not available you can create your experiment designs after the 
automatic analysis of the runs  
 
For this example there is a QIP_Conditions.spl file available with the Experiment Archive you restored at 
the beginning of this tutorial exercise. 
 
Give the experiment design a name (i.e A B C) and then use the Browse function to locate the 
QIP_Conditions.spl file.  

 
To use this approach select the Import design from file option from the New Experiment Design dialog. 
Then locate the QIP_Conditions file and select what to Group runs by, for example: Condition. 
 
Note: you can create additional experiment designs following the completion of automatic processing. 
 
Select Conditions and then click Next. 
 

For MSE fragmentation data you can set up the peptide identification to be performed automatically. 

Note: if the software has detected MSE data then this option will be ticked by default. 

 

Click on Set Parameters. The default Databank is for Swissprot-1.0 (which is a locked example).  

 

To create a new Databank from a Fasta file click on Edit and then create a new one using the example 
FASTA file that is available with the Experiment Archive you restored at the beginning of this tutorial exercise 
(Tutorial_nd_DB.fasta). 
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For a new Databank click Add. Then give it name (i.e. Tutorial DB), select the parsing rules (UNIPROT) and 
specify the location of the FASTA file, see the example below.  

 

The new Data bank will appear in the left panel now click Save to return to the Search parameters. 

If your databank is not already displayed then select it 
from the drop down list. 

 

Check the Common search parameters 

The default settings are displayed: 

Digest reagent: is set as Trypsin. Alternative Digest 
reagents are available from the list and additional ones 
can be added to the list using the Reagent editor... 

Missed cleavages: is set as 1. 

Maximum protein mass: is set at 250kDa 

Modifications: are set Carbamidomethyl C (Fixed) and 
Oxidation M (Variable).  More modifications are available 
from the list and additional ones can be added to the list 
using the Modification editoré  

Ion matching requirements: are set at 
Fragments/peptide: 3, Fragments/protein: 7 and 
Peptides/protein 
 
Click Save parameters and then Next. 

 
The Protein Quantitation dialog opens displaying the default method, Relative Quantitation using Hi-N 
which uses up to 3 peptides per protein to compute the relative amount of each óidentifiedô protein. 
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Use the drop down to reveal the alternative methods for protein quantitation  
 
Select the Default option and click Finish. 
 
The Alignment process starts with the automatic selection of A_01 as the alignment reference 

 
Once Alignment completes Peak Picking commences followed by Design and Identification. 
 

 
Finally the Automatic Processing completes with the Quantitation being performed  
  
 

 
 
 
As the whole process proceeds you get information on what stage has been performed and also the % of the 
process that has been completed. 
 
When Processing completes, depending on what stages you selected to perform, the Wizard displays what 
stage the workflow will open at.  In this example it will open at QC Metrics. 
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You can either: 
 

¶ Continue with the analysis, as the Processing dialog is not displaying any warnings, and review QC 
Metrics.  In which case you can go to page 53 
 

¶ Open the analysis at QC Metrics and immediately return to the Review Alignment stage by clicking 
on it in the Workflow to review alignment quality (page 16) 
 

¶ Alternatively you can Close the dialog. This will not move you to a later stage in the workflow but 
instead allow you to navigate through all the stages yourself or jump from stage to stage. 

 
 
 
 

 

 

Note: if processing fails to complete successfully there are a number of suggested strategies you can use to 
proceed with your analysis.  These are out lined in Appendix 2 (page 80) 

 
 

Please Note:   the time taken to automatically process this data through all the steps including Peptide 
Identification takes approximately 45 minutes (as shown on the previous page). This is dependent on the 
specification of your PC.  

Note: this does not include the time to load the data 

 

You can explore and re-perform the steps, sequentially and/or as part of the automatic processing as 
described in this guide. 

 

For this data set, the quality of the alignment and detection following automatic processing does not require 
to be re-performed.  However, in the course of exploring the data you may choose to edit and re-perform the 
alignment and or the peak detection as described in this document.   

You will be warned that you are about to lose the analysis performed after the step that you are about to 
óunlockô to re-perform.  

 

An example of the time it takes to perform each step is outlined in Appendix 10 (page 102). 

 

 
 
The next stage in this document gives you a graphical view of how to proceed with your analysis following 
automatic processing. 
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Stage 2B: After Automatic Processing 

When Processing completes, depending on what stages you selected to perform, the Automatic Processing 
Dialog displays (on the right) what stage the workflow will open at.   
 
The flow chart gives you an overview of the various steps you can take to proceed with your automatically 
processed data.  
 

Redo and

Review, Add

additional

Expt Designs

Review Only

Adjust Filtering

Add additional

Expt. Designs

Close Expt,

Create Archive as

backup then re-

open expt

Auto

Processing

Redo Expt

Designs (2)

Redo Peptide

Identity

Redo

Alignment

Redo

Filtering

Proceed without Review or

Re-performance of earlier

stages

 in the Workflow

 
 
In this example, as the data is HDMSe (Waters) it is going to open at QC Metrics if you chose to perform all 
the steps in the Automatic Processing Wizard so you can either: 
 

¶ Continue with the analysis, as the Processing dialog is not displaying any warnings, review the 
analysis at QC Metrics before proceeding with Refine Identifications.  In which case you can go to 
page 53 
 

¶ If warnings are displayed or on Review of the Quality Metrics you require to review/redo earlier 
stages in the analysis then proceed to pages 16 and Appendices 1 and 2. 
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Stage 3: Licensing 

This stage in the analysis workflow will only appear if you are using óUnlicensedô data files to evaluate the 
software and have no dongle attached. 
 

 
 
 
If you have performed an analysis using Automatic Processing without a valid dongle or do not have 
the appropriate code to licence your runs, if you close Progenesis QI for proteomics you will be 
warned that the analysis will be lost. 
 

 
 
Note: although the analysis will be lost (Alignment Peak Picking etc) the experiment file and all the óloaded 
pre-processed runs are retainedô.  This allows you to reopen the experiment, when you have a licenced code 
and/or dongle available, and redo the analysis steps without having to reload the data. 
 
 
For more details on managing the licencing of your data refer to Appendix 3 (page 82) 
  
 
 

 

If you are using the tutorial archive, this page will not appear as the data files are licensed. 

 

 

 
















































































































































































