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Introduction

This user guide takes you through a complete analysis of 6 LC-MS runs with 2 groups (3 replicate runs per
group) using the unique Progenesis QI for proteomics workflow. It starts with LC-MS data file loading then
Alignment, followed by Analysis that creates a list of interesting peptide ions (peptides) which are explored
within Peptide lon Stats using multivariate statistical methods then onto Protein identity and Reporting.

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 71) then start at page 7.

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 (dependant on PC spec) and is divided into two sections. 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 | analyse my own runs using Progenesis Ql 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. Alternatively if you would like to arrange a demonstration
in your own laboratory contact support@nonlinear.com and we will help you.

LC-MS Datausedin this user guide

NLD would like to thank Dr Robert Parker and Prof Haroun Shah at the Health Protection Agency, London,
UK for providing the example data used in this user guide as well as invaluable discussion on the handling of
the data.
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Workflow approachto LC-MSrun 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.

Review Experiment Review Peak Peptide Ion Identify Refine Review Protein

Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report

Stage Description Page
LC-MS Import Data: Selection and review of data files for analysis 6
Impeort Data

@ Automatic Processing: setting up steps forautomatic processing 7

l After Automatic Processing: how to work with auto analysed data 12
Licensi . . . . . . . .

o Licensing: allows licensing ofindividual data files when there is no dongle 13

attached (Appendix 4 (page 78))

£

Review
AgTwen Review Alignment: automaticand manual LC-MSrun alignment 14
Fitering: definingfilters for peaks based on Retention Time, m/z, Charge 18

F"fo“rg State and Number of Isotopes.
l Review Normalisation: exploring LC-MS normalisation 22
Experiment
Desan Setus Experiment Design Setup: defining one or more group setups 25

for analysed aligned runs

e

Review Peak

Picking Review Peak Picking: review and validate results, edit peak detection, 28
tag groups of peaks and select peaks for further analysis

-

Peptide Ion
Statistics Peptide lon Statistics: performing multivariate statistical analysis on 37
tagged and selected groups of peptide ions

N

532232; Identify Peptides: managing exportof MS/IMS spectrato, and import of 41

peptide ids from Peptide Search engines.

-

QC Metrics
(] QC metrics: quality control charts for experimental/analysed data 45
l Refine Identifications: manage filtering of peptide ids 47

entications
Resolving Conflicts: validation and resolution of peptide id conflicts for 49

data entered from Database Search engines

E ‘
2

p’g‘"‘ Review proteins: review protein and peptide identity and data export 53
A4

5133*5 Protein Statistics: multivariate statistical analysis on proteins 66
Ri . .

3" Report: generate a report for proteins and/or peptides 67
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Restoring the Tutorial

Open Progenesis QI for proteomics and download the Compressed (.zip) Tutorial Archive file from the ‘User
guide and tutorial’ 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 you can restore the uncompressed Tutorial archive file. To do this, first locate the Progenesis
QI.P_Tutorial DDA.Progenesis QIP Archive file using the Open button and press Open.

QP Progenesis Ql for proteomics [== =]
File AL X T
Siperments nonlinear

0 A Waters Company
| Perform analysis ‘ Combine analysed fractions Hew to P.ro?enesis Q for
pr ?

Here are some resources to help you

Recent experiments
get started with Progenesis QI for

(P Open Experiment = proteomics:
@U" <« Progenesis .. » Progenesis QLp Tutorial for DDA B E o ¢ The Progenesis OI for proteomics
workflow
Organize = New folder - @ ® .
= .
[ ShareFile “ Name Date modifi

@ BitToment Sync —

o], Progenesis Qlp Tutorial for DDA.Progen...  18/04/2016 . . )

Quickly go to an ion map location

P Desktop Want to quickly validate your sample
running by zooming to a known ion?

I

4 Libraries
& Documents
& Music
&= Pictures
B videos
B Andy Borthwick

1% Computer

I

€ Network - b T

| AVSFROYA ~ || o, E I 0 S TR B B
File name: Progenesis Qlp Tutorial for DDAProgenesis( «  |Experiments and Archives (*.Prc v Jump to a specific m/z and RT using the
Go To Location tool in the top-left
L open [+] Cancel corner of the ion maps.
Latest blog posts
* Missing values: the Progenesis co-
Other experiments detection solution
(Ore | [Eom] + Identification scoring in Progenesis
30507829 oL
e - i o tha hard frathe =2

This opens the 'Import Experiment from archive' dialog.

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

QP Import Experiment from Archive @

Import experiment from archive
After importing the experiment from this archive, any changes to the experiment will
be saved to the location below, not back to the archive.

_) Replace an existing experiment

Experiment to replace: |Progenesis QLp Tutorial for DDA

Q) Create a new experiment

Experiment name: Progenesis QLp Tutorial for DDA

Save to folder: and Demo Suites\Progenesis Qlp Tutorial for DDA I Browse... I

I Import I[ Cancel |

Then press Import.

Loading: Progenesis QLP_Tutorial DDA

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.

Waters
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Stage 1: Import Data and QC review of LC-MS dataset

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

QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics
File

Review Peak
Picking

Peptide lon
Statistics

Identify
Peptides

Review
Alignment

Experiment

Import Data Filtering Design Setup QC Metrics

Import Data Al

Select your run data 1037.5 1250.0

Select one of the available data formats then
click the Import button:

612.5 825.0

Format: | mzXML files ']E Import... i

© About this dats format | ¢ Download others

Perform automatic processing

Click the button below to start automatic
processing. This will analyse your data as far as
possible, before suggesting the next step.

Start automatic processing

Automatic processing can be started while runs
are importing.

© Learn more about automatic processing

Imported runs:

=)
D

Al A2 A3

100
4 Retention Time (min)

C1 c2 c3

Refine
Identifications

Actions ¥ i |E|

1462.5

Zoom: |£[

1675.0

[E=5 E=8 )
©00e0e

nonlinear

A Waters Company

Protein
Statistics

Review

Proteins Report

© Help v

1887,
m/z *

About this run
* MS peak count: 1,109,718
* MS/MS count: 8,983
* Total ion intensity: 2.188e+009
® Masked areas : none

Section Complete (2) ‘

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 71). The tutorial data is profile data.

Tip: the Mask areasfor peak picking' facility 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 (see
Appendix 3, page 77). This is not required for this data set.

==

QP Experiment Properties

Runs in this experiment: &
Machine reselution: High resolution

Peak processing: Profile data

Close

1500

Actions ~ =

Mask areas for peak picking...

)( Remaove run Delete

e Torar o IteEnsny T2 rd8e + 009

* Masked areas: none

Note: use the Remove Run to remove run(s) from the current experiment.

Now start the Automatic Processing.

Waters
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Stage 2A: Automatic Processing of your data

Perform automatic processing

The Automatic Processing of your data can be set up and started Click the butrtﬁr bE_:low tT start aJt;-n’t'atic ‘
before the import of your data has been completed by clicking on Possible, before sugaesting the next step.

Start automatic processing. r——

Note: for this tutorial the data has been imported already. Automatic processing can be started while runs

are importing.
© Learn more about automatic processing

Setup of processing steps in the Analysis Workflow, up to and including Identify Peptides, can be performed
in the Automatic Processing wizard, these include:

e Automatic alignment of all runs to a reference run

e Automatic peak picking

e Creating an Experiment design

e Choosing a Quantitation method

e Identification of peptides (only available for MSe and HDMSe data formats)

In this tutorial example you have 6 Data Dependently Acquired (DDA) LC-MS runs, so the automatic
identification of peptides is unavailable in the automatic processing.

As the runs have already been imported, click Start automatic processing to setup the Automatic
processing wizard.

QIP Start automatic processing El@

Select an alignment reference
To compensate for drifts in retention time, all runs in the experiment must be aligned
to a single reference run.

How do you want to choose your alignment reference?

@ Assess all runs in the experiment for suitability
Use the most suitable run from candidates that [ select

Use this run:

For information on choosing the alignment reference, and why you might want to
select your own candidates, please see the online guidance.

[ Mext = H Cancel |

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 | 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.

Waters 7
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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:
e If you choose a pending run which subsequently fails to load, alignment will not be performed.
e 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 first option, (See Appendix 1, page 71 for more details on using the other
options).

You will now be asked if you want to align your runs automatically.

QP Start automatic processing EI@

Automatic alignment
After selecting the experiment's alignment reference, the software can also
automatically align all runs.

After the alignment reference is chosen, do you want to start automatic alignment?

I Yes, automatically align my runs I

< Back “ Mext » I[ Cancel

The default is for automatic alignment, click Next.

The next page of the processing wizard asks you if you want to Perform peak picking and allows you to set
appropriate parameters.

QP Start automatic processing EI@

Peak picking
Peak picking is the process by which we locate the peptide ions and their isotopic
peaks in your samples.

After the automatic alignment is finished, do you want to start automatic peak picking?
Perform peak picking|

< Back || MNext > |[ Cancel

For the purposes of this User guide we will use the default settings for peak picking except in the case of
Retention Time limits where we will limit the peak picking to between 10 and 75 min.

Waters 8
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Note: for more details on setting Peak Picking parameters refer to the section on Filtering (page 18)

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 10 and 75 min and tick the boxes as shown below.

0IP Peak Picking Parameters (=) [IP Peak Picking Parameters ==

Runs for peak picking | Peak picking limits | Maximum charge I Retention time limits I Runs for peak picking | Peak picking limits | Maximum charge | Retention time limits L
Choose runs fer peak picking Retention time limits
You can tick or un-tick each run to Run You can set the minimum and
control which will be used by the maximum retention time for peak .
peak picking algorithm. Although any Al picking. Ions that elute before or Ignore ions before 10 minutes
run which is left un-ticked will not a2 after these values will be ignored.
affect the peptide ion outlines, it will 7 I i 75 it
still have gutlines added to it and will A3 griore lons ater |/ minutes
be available in the experiment design 4
setup. =

cz
Learn more about why you might not i
want to select all runs. =

(o] o)

Click OK to return to the Automatic Processing Wizard and click Next to Define an Experiment design.

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.

0IP Start automatic processing EI@

Experiment design
Experiment designs allow you to group and compare your samples according to their
experimental conditions.

By defining an experiment design in advance, statistical measures such as ANOVA can be
calculated automatically.

Set up an experiment design

Enter a name for the experiment design:

)
Load the critenia for grouping runsfrom this file:

Browse...

Group runs by: | <no valid groups>

< Back | Cancel |

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 Tutorial Groups.csv file available with the Tutorial Archive you restored at the
beginning of this tutorial exercise.

Sample Name Conditions Date of Collection Location

Al A 02/03/2011 Fridge A
A2 A 02/03/2011 Fridge A
A3 A 02/03/2011 Fridge B
c1 C 06/03/2011  |Fridge B
C2 C 06/03/2011 Fridge B
C3 C 06/03/2011 Fridge A
Waters °
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Give the experiment design a name (i.e. AC) and then use the Browse function to locate the Tutorial
Groups.csv file.

The ‘Group runs by’ drop down will update to reflect the possible fields in the csv file that you can use to
‘group’ your runs by: Conditions, Date of collection or Location.

QP Start automatic processing EI@

Experiment design
Experiment designs allow you to group and compare your samples according to their
expernimental conditions.

By defining an experiment design in advance, statistical measures such as ANOVA can be
calculated automatically.

Set up an experiment design

Enter a name for the experiment design:

AC

Load the criteria for grouping runs from this file:
CAUsers\andy.borthwick\DocumentsiCustomer Data\Progenesis Qlp v2_1

Group runs by: |Conditions

Date of Collection

Lacation

<Back | [ nme> ][ cancel

Select Conditions and then click Next.

Note: you can create additional experiment designs following the completion of automatic processing.

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 ‘identified’ protein.

QIP Start automatic processing E@ Q1P Start automatic processing E@
Protein Quantitation Protein Quantitation
If you've included a known amount of a calibrant protein in each of your samples, you If you've included a known amount of a calibrant protein in each of your samples, you
can calculate the absolute amounts of each identified protein. can calculate the absolute amounts of each identified protein.
Quantitation method: ‘Quantitation method:
IReIaﬁve Quantitation using Hi-N vI Relative Quantitation using Hi-N A

I : EI Absolute Quantitation using Hi-N
Number of peptides to measure per protein (N): * Requires a calibrant protein to calculate absclute amounts

* Uses the most sbundant M peptides
* Allows comparison between proteins within a run

Relative Quantitation using Hi-N

* Uses the most abundant N peptides
* Allows comparison between proteins within a run

Relative Quantitation using non-conflicting peptides
* Uses only peptides which have na conflicting protein identifications
* Allows comparison of a single protein across runs
Relative Quantitation using all peptides
* Uses all peptides identified as part of a protein
* Allows comparison of a single protein across runs

Use protein grouping i.e. hide proteins whose peptides are a subset of another
protein’s. protein's,

[ <Back ][ Finish [ Concel | [ <Back |[ Finish ][ Cancel

Use the drop down to reveal the alternative methods for protein quantitation

Select the Default option Relative Quantitation using Hi-N, with Use protein grouping ticked then click
Finish.

The Alignment process starts with the automatic selection of C1 as the alignment reference

Waters
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QIF Autormatic Processing (2155) @

Automatic processing

Current step: Choosing an alignment reference...

+ Impaorting runs: 6 of 6 processed QP Automatic Processing (50%) B3
+ Selecting reference: Choosing an alignment reference... g -
: Automatic processing
Aligning runs: Pending... .
Peak picking Pending.. Current step: Aligning 'A3"...
Creating design: Pending...
Protein guantitation:  Pending... + Imparting runs: 6 af 6 pracessed
+ Selecting reference: C1
** Aligning runs: 2 of 5 processed
Peak picking: Pending...

Creating desian: d
Gonec | Creating design: Pending...

Protein guantitation:  Pending..

Cancel ‘

Once Alignment completes Peak Picking commences

QP Autoratic Processing (62%6) @
Automatic processing
Current step: Analysing...
+ Importing runs: 6 of & processed 0P Processing Complete @
+ Selecting reference:  C1
+ Aligning runs: 5 of 5 processed Automatic processing complete.
* Peak picking: Picking... Time taken: 3 minutes 10 seconds
Creating design: Pending...
Protein guantitation:  Pending.. + Imparting runs: 6 of 6 processed
+ Selecting reference: C1
+ Aligning runs: 5 of 5 processed
+ Peak picking: 14556 peptide ions found
Cancel | + Creating design: Created
+ Protein quantitation:  Relative Quantitation using Hi-3
| ciose | |identify Peptides (3) |

When Processing completes, depending on what stages you selected to perform, the Wizard displays (on
the right) what stage the workflow will open at.

In this example, as the data is DDA it is going to open at Identify Peptides if all possible processing steps
are selected.

You can either:

e Continue with the analysis, as the Processing dialog is not displaying any warnings, and perform
Identify Peptides. In which case you can go to page 41

e Open the analysis at Identify Peptides and immediately return to the Review Alignment stage by
clicking on it in the Workflow to review alignment quality (page 14)

e Alternatively you can Close the dialog. This will not mowve you to a later stage in the workflow but
instead will allow you to review the ‘Run Chromatography’ then navigate systematically through all
the stages yourself or jump from stage to stage.

File 20090
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein n O n | i n e a r
Import Data | Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report
0 A Waters Company
Identify Peptides MS/MS Spectra

Note: if processing fails to complete successfully there are a number of suggested strategies you can use to
proceed with your analysis. These are outlined in Appendix 2 (page 75)

The next stage in this document gives you a graphical view of how to proceed with your analysis following
automatic processing.

Waters 11
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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 what stage the workflow will open at.

Impoert Data > Auto . ;‘:::E:E’; QC Metrics
(] Processing g ’ Q
Id peptides
— Close Expt,
Redo | g Alignment < Create Archive |
Alignment g Revi onl as backup then
eview Only re-open expt
' l
Redo and A
Review, Add Redo | AL . o
additional Fitering [ () Adjust Filtering
Expt Designs l
Y
Redotupt sezar s | Add additional
(] Expt Designs
Proceed without Review or
Re-performance of earlier
stages
in the Workflow
\ 4
Redo Peptide
Identity {
A 4

Refine

QC Metrics

Identifications

Review
Proteins

\ 4

‘le—l®

Statistics

<+——0

Report

C

The flow chart gives you an oveniew of the various steps you can take to proceed with your automatically
processed data.

In this example, as the data is DDA it is going to open at Identify Peptides so you can either:

e Continue with the analysis, as the Processing dialog is not displaying any warnings, and perform
Identify Peptides. In which case you can go to page 41

e Open the analysis at Identify Peptides and return to the Review Alignment stage by clicking on itin
the Workflow (page 14).

Waters
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Stage 3: Licensing

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

Review
Import Data Licensing Alignment Filtering

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

QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics == =]
File I XY
Review Experiment Review Peak Peptide lon Identify Refine Review Protein i
Import Data Licensing Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications. Proteins Statistics Report n On | I n ear
9 A Waters Company
License Runs
This installation is currently restricted to analyse Licence License
licensed runs only. Run name state this run
. . C:\Users\andy borthwick\Documents\Customer Data“\Progenesis Ql.p v3.0 Tutorials and Demo Suites'\Proge...  Unlicensed
To license your runs, you need an evaluation or
lease licence code which can be obtained from C:h\Usershandy borthwick\Documents\Customer Data“\Progenesis Ql.p v3.0 Tutorials and Demo Suites®\FProge...  Unlicensed
a sales representative. C:\Users‘andy borthwick\Documents\Customer Data“\Progenesis Qlp v3.0 Tutorials and Demo Suites*Proge...  Unlicensed
Once licensed, your runs can be analysed on C:\Usersh\andy bothwick\Documents\Customer Data“Progenesis Ql.p v3.0 Tutorials and Demo Suites'\Proge...  Unlicensed
any installation of the software. The licence is C:\Users‘andy borthwick\Documents\Customer Data"Progenesis Ql p v3.0 Tutorials and Demo Suites®Proge...  Unlicensed
autorn_atlca\ly included when archiving an C:\Usershandy borthwick\Documents'\Customer Data'Progenesis Ql.p v3.0 Tutorials and Demo Suites'\FProge...  Unlicensed
experment
If your runs have been licensed on ancther
computer, click here to make the licences VT (el e S S e
available on this computer. E @
If you have one, you can open a licence file to i, You cannot save the analysis without a valid license. If you close now your
install analysis will be lost.
If you have just installed a dongle, click here
Cox ]
Fun licence code: - - — l Use Licence Code l

Section Complete (2)

Note: although the analysis will be lost (Alignment Peak Picking etc) the experiment file and all the ‘loaded
pre-processed runs are retained’. 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 4 (page 78)

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

Waters 13
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Stage 4: Review Alignment

At this stage Progenesis QI for proteomics Alignment opens displaying the alignment of the runs to the

Reference run (C1).

Layout of Alignment

To familiarize you with Progenesis QI for proteomics Alignment, this

section describes the various graphical views used in the alignment of the

LC-MS runs

To setup the display so that it looks similar to the one above:

Include?

C1
c2
C3

Vectors Score

221 84.3%
240 82.2%
244 83.9%
Ref

362 97.8%
422 99.0%

In the Run table click on Run A2 to make it current. You will now be looking at the alignment of A2 to

C1 in the unaligned view. Now drag out an area to review on the lon intensity map. The other 3
views will update to reflect the new focus.

File
Review Experiment
Impert Data Alignment Filtering Design Setup

Review Alignment

Sample ions are aligned to compensate for drifts in
retention time between runs.

© Learn about the visualisations shown here

Align r times
For maximum reproducibility, the software can
automatically align your runs.

ically

$  This run is protected from editing

Review the alignment
Using the quality control measures, review and
edit the runs’ alignment:
1. Order the runs by alignment score and
start by selecting the first run

Current
Run
(Green)

2. Within each run, inspect and edit any
areas rated as Needs Review

@ Learn about the review and editing process

R

Pl

Reference
Run
(Magenta)

Run Include?  Vectors Score

Al 8 221 84.3%

A2 3 240 822%

A3 3 244 83.9%

foi v 3 Ref

c2 g 362 97.8%

(o] Q 422 99.0%
Table of Alignment
Vectors and Scores

Ion maps: # Alignment target & Run being aligned
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Vector Editing (Window A): is the main alignment area and displays the area defined by the current focus
rectangle shown in Window C. The current run is displayed in green and the reference run is displayed in
magenta. Here is where you can review in detail the vectors and also place the manual alignment vectors

when required.

Transition (Window B): uses an alpha blend to animate between the current and reference runs. Before
the runs are aligned, the peptide ions appear to move up and down. Once correctly aligned, they will appear
to pulse. During the process of adding vectors, this view can be used to zoom in and also navigate thus
helping with accurate placement of manual vectors.

Waters

THE SCIENCE OF WHAT'S POSSIBLE."

14




Progenesis QI for proteomics User Guide

lon Intensity Map (Window C): shows the focus for the other windows. When you click on the view the blue
rectangle will mowve to the selected area. The focus can be mowved systematically across the view using the
cursor keys. The focus area size can be altered by clicking and dragging out a new area with the mouse.

This view also provides a visual quality metric for the Alignment of the runs, from green through yellow to
red.

Total lon Chromatogram (Window D): shows the current total ion chromatogram (green) owerlaid on the
Reference chromatogram (magenta). As the peptide ions are aligned in the Vector Editing view the
chromatograms become aligned. The retention time range displayed is the vertical dimension of the Focus
Grid currently displayed in the lon Intensity map (Window C).

Reviewing quality of alignment vectors

After Automatic alignment the number of vectors and Quality Scores will be updated on the Runs panel
and the vectors will appear (in blue) on the Vector editing view.

WP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics fola==
File ©00Q0en
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein +
ImportData  Alignment Filtering  Design Setup Picking Statistics Peptides QCMetrics  Identifications  Proteins Statistics Report non I Inear
(] AWaters Compary
Review Alignment Show Aligned x } Show Unaligned X RemoveVectors ~
Sample ions are aligned to compensate for drifts in
retention time between runs. Ton intensity ma
© Learn about the visualisations shown here
612.5 825.0 1037.5 1250.0 1462.5 1675.0 1887.5

Align retention times automatically m/z *
For maximum reproducibility, the software can
automatically align your runs.

@  This run is protected from editing

Review the alignment
Using the quality control measures, review and
edit the runs’ alignment:

1. Order the runs by alignment score and
start by selecting the first run

2. Within each run, inspect and edit any
areas rated as Needs Review

@ Learn about the review and editing process

Run Include?  Vectors Score

Al § 221 843%
A2 9 240  822% e
A3 Q 244 839%
a v @ Ref - '
() 3 362  978% !

8
a ) 42 990%

100

< Retention Time (min)

Alignment quality: Good "/ OK @ Needs review s
Ion maps: % Alignment target # Run being aligned Section Complete () ‘

If the alignment has worked well then the lon Intensity Map will appear predominantly green and a score of
greater than 80% will be reported in the table. Also when Show Aligned is selected, in Window A (vector
editing) vector length should appear minimal and in Window B (Transition) will show peptide ions pulsing
slightly but not moving up and down.

Note: you can use the icon to the right of the panel nhame to expand or contract each view

Reviewing Quality of Alignment

At this point the quality metric, overlaid on the lon Intensity Map as coloured squares, acts as a guide
drawing your attention to areas of the alignment. These range from Good (Green) through OK (Yellow) to
Needs review (Red). When reviewing individual squares double click on a coloured square to set the focus.

Three example squares are examined here.

Waters 15
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For a ‘green’ square, the majority of the data appears owverlapped (black) indicating good alignment. When
viewed in the Transition view the data appears to pulse.

Vector editing
[ 570 [s80 59 600 610 (620 (630 |640 650 |6

I >
% q | 'l."l, l
=D kl )
i ol | |

v ® |
' AN
T
©)

For a ‘yellow’ square, some of the data appears owerlapped (black) indicating OK alignment. When viewed
in the Transition view some of the data appears to pulse.
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For a ‘red’ square little of the data appears owerlapped (black) indicating questionable alignment. When
viewed in the Transition view little data appears to pulse.

Vector editing
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Note: the coloured metric should be used as a guide. In cases where there are a few ‘isolated’ red
squares this this can also be indicative of ‘real’ differences between the two runs being aligned and should
be considered when examining the overall score and surrounding squares in the current alignment.

The weighted awverage of the individual squares gives the owerall percentage score for each run alignment.
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Note: a marked area of red combined with a low score clearly indicates a ‘misalignment’ and may require
some manual intervention (see Appendix 5, page 79).

QP Progenesis Qlp Tutorial for DDA - Progenesis QI for proteomics =@
File ©00en
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© Learn about the visualisations shown here

Align retention times automatically
For maximum reproducibility, the software can
automatically align your runs.

Align runs automatically |

Review the alignment
Using the quality control measures, review and
edit the runs’ alignment:
1. Order the runs by alignment score and
start by selecting the first run
2. Within each run, inspect and edit any
areas rated as Needs Review

@ Learn about the review and editing process

Run Include?  Vectors Score b
AL 1 117% < o
02 240 822% | N
a3 44 839% =
a v Ref
c2 362 978%
a3 422 990%
8
G
E
g
E
c
-3
&
S
g
o
Alignment quality: Good | OK (@ Needs review (SeronConnistaln)
Ton maps: % Alignment target % Run being aligned Section Complete )

Having performed the analysis automatically, in the course of reviewing the quality of alignment you decide
that the alignment requires editing then you can unlock the analysis.

To do this click on the This run is protected from editing link above the ‘greyed out’ Align runs
automatically button.

Review Alignment

Sample ions are aligned to compensate for drifts in
retention time between runs. QP Protected from editing @
@ Learn about the visualisations shown here

Delete existing analysis?
Align retention times automatically
For maximum reproducibility, the software can If you change the alignment, it will invalidate the current analysis including peptide ion
automatically align your runs. pattern and IDs, editing, and tags.

I } This run is protected from editinq!

If you want to keep these, you should archive this experiment befare changing the
alignment and moving forward,

Review the alignment
Using the guality control measures, review and
edit the runs' alignment:

l Delete analysis and allow editing I E Cancel 1

1. Order the runs by alignment score and
start by selecting the first run

2. Within each rum, inspect and edit any
areas rated as Needs Review

@ Learn about the review and editing process

Note: as you click on the link, you will be warned that you are discarding the current analysis (all steps
beyond alignment).

Details on editing alignment are described in Appendix 5 (page 79)

The alignment quality of this tutorial data set does not require any manual intervention.

If you have chosen to discard the current automatic analysis and have been exploring the alignment of one
or more of the runs using manual vectors (for the purposes of this tutorial) make sure you first remowve all
manual vectors and then re-perform the Automatic alignment.
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To do this for A1, first select Remowve ‘All vectors in the whole run’ and then click Align runs automatically.
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Having re-performed the Automatic alignment the Vectors and scores will appear as shown above.

Since you have unlocked your analysis you must now perform the Peak Picking that was originally
performed as part of the Automatic processing.

To mowe to Peak Picking click on Filtering on the Workflow or Section Complete (bottom right).

Stage 5A: Filtering

The Peak picking Parameters dialog opens if Picking has not been performed.

to section 5B.

Peak Picking Parameters

UIP Peak Picking Parameters

==l

Runs for peak picking I Peak picking limits I Maximum charge | Retention time limits ‘

Choose runs for peak picking

You can tick or un-tick each run to Run
control which will be used by the El
peak picking algorithm. Although any Al
run which is left un-ticked will not
affect the peptide ion outlines, it will A2
still have outlines added to it and will A3
be available in the experiment design R
setup. c1
. vlcz
Learn more about why you might not
want to select all runs. c

Start peak picking | [ Cancel

QIP Peak Picking Parameters

==

| Runs for peak picking | Peak picking limits | Maximum charge | Retention time limits |

Sensitivity

You can adjust the sensitivity of
the peak picking algorithm using
these different methods. Each
sensitivity method examines the
intensities of groups of MS peaks
to judge whether they are likely to
form part of an ion or whether
they represent noise and so
should be ignored. Peaks that are
rejected as noise will not be used
to build ion outlines.

that has eluted over a shorter
period will be rejected.

fewer default more
e
3

Chromatographic peak width
The chromatographic peak width P e -
gives the length of time over D.Applva minimum peak width
which an ion has eluted. If you set
a minimum peak width, any ion C it o o iES

) Absolute ion intensity

) % Base Peak

The automatic sensitivity method uses a
noise estimation algorithm to determine
the noise levels in the data. The higher
the sensitivity value, the more peptide
ions will be detected.

Start peak picking | l Cancel

If it has been performed mowe

The Peak Picking Parameters dialog opens, showing all the runs in the current experiment and a tick against

each run. This is the default setting, where the peak picking algorithm uses information from all of the runs

to contribute to the pattern of peptide ion outlines.

Waters
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Tip: It may be appropriate only to pick peaks that are present in a limited number of your runs. In which case
un-tick the runs that you do NOT want to contribute to the peptide ion detection pattern. This may be
important when one or more of the ‘replicate’ runs appear noisy due to non-optimal chromatography or
sample handling.

Note: peptide ions outlines will be added to 'un-ticked' runs; although these runs will not contribute to the
peak picking pattern.

Tip: depending on run quality, a suggested minimum number of ticked runs should include at least one
replicate of each experimental condition.

The sensitivity of the peak picking can be controlled by adjusting settings under the Peak picking limits tab.

Chromatographic peak width
Note: for all 3 Sensitivity modes a Chromatographic The chromatographic peak width

gives the length of time over Apply a minimum peak width

peak width (Retention time window) for the peaks which an ion has eluted. If you set

i ini i i a minimum peak width, any ion - P :
can be set by _appl_ylng a minimum retention window 2 minimum peak width, any io IM|n|mum\-.|dlh. 015 minutes
or peak width in minutes. period will be rejected.

For the runs in this user guide we will use the default settings for the Automatic method and NOT
apply aminimum peak width.

The third tab allows you to set the maximum charge of the peptide ions, which will be detected. The default
setting is a charge state of 20. For this example, leave this set as default.

Note: you can either, leave this set as default and remove the high charge state peptide ions at the Filtering
stage or you can choose not to detect them in the first place by reducing the charge state threshold here.

Finally, you can set Retention time limits for the detection. Default values are displayed in the unticked
boxes and detection will use these values whenever the box(s) are unticked. Enter values of 10 and 75 min
and tick the boxes as shown below.

QIP Peak Picking Parameters @ OIP Peak Picking Parameters @
‘ Runs for peak picking I Peak picking Iiml'tsl Maximum charge I Retention time limits | ‘ Runs for peak picking | Peak picking limits | Maximum (_hargel Retention time limits I
Maximum allowable charge Retention time limits
You can set the maximum charge You can set the minimum and
of ions to be detected. Ions with a maximum retention time for peak i
charge greater than this value will Masximum ion charge: | 3g picking. Iens that elute before or minutes
be rejected. after these values will be ignored.
Ignore ions after 75 minutes
Start peak picking ] [ Cancel Start peak picking ] [ Cancel
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Click Start Peak Picking to start the detection process.

On completion of detection, the Filtering stage will open displaying the number of peptide ions detected, in

this example there are 14556 peptide ions.

QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

File
Review Experiment Review Peak Peptide Ion Identify Refine
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Filter peptide ions ) o~

You can filter peptide ions that you do not wish to -
include in your analysis by using the criteria below. 4

Select all peptide ions matching the following filters: -1

v ) Inside area

v ) With charge 207

v ) Number of isotopes

E Delete 0 matching peptide ions i
417
‘ Delete 14556 non-matching peptide ions ‘ .
£
£
(14556 peptide ions in total) U
£
©
]
£ 628
2 4 "
o . L3
o«

87 —

Normalisation 103 9

Note that all remaining peptide ions will be used in
the normalisation calculation. If deleting a substantial
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©00e00
Review Protein =
Proteins Statistics Report n (o] n | N ea r

A Waters Company

number of peptide ions, you should review the T T T T T T

normalisation afterwards.
6125 825.0 10375

| Review normalisation >>

T i T T T i T j

1250.0 14625 1675.0 1887.5

m/z e e
Section Complete () ’

If required you can remove peptide ions based on position, charge state, number of isotopes or combinations

of these peptide ion properties.

As an example, we will filter the peptide ions based on ‘charge state’.

When With charge is selected the number of peptide ions present at
each charge state is displayed, these can be selected accordingly. In
this case we will retain peptide ions with a charge state of 2 to 7.

Area limits, charge state and number of isotopes can be combined to
refine the peptide ion selection.

Tip: when filtering on only one property of the peptide ion i.e. charge
state, make sure you hawve 'collapsed' the other filters (see right)

Waters
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Filter peptide ions

You can filter peptide ions that you do not wish to
include in your analysis by using the criteria
below.

Select all peptide ions matching the following
filters:

v ) Inside area

~ | With charge
[] Charge 1 (849 peptide ions)
Charge 2 (5845 peptide ions)
Charge 3 (5351 peptide ions)
Charge 4 (1746 peptide ions)
Charge 5 (495 peptide ions)
Charge 6 (85 peptide ions)
Charge 7 (49 peptide ions)
[ Charge & (32 peptide ions)

[C] charge 9 (24 peptide ions)
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Hence all peptide ions with a charge state of 1 or 8 and abowve will appear red on the main view as you hold
the cursor over the appropriate delete button.

QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics EI
File ©090e00
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[¥] Charge 5 (495 peptide ions) = o~

[¥] Charge 6 (85 peptide ions)
[¥] Charge 7 {49 peptide ions)
[ Charge 8 (32 peptide ions) e
E Charge 9 (24 peptide ions)

& Charge 10 (9 peptide ions)

[C] Charge 11 (18 peptide ions)
[T] Charge 12 (14 peptide ions)
[C] Charge 13 (12 peptide ions) 7 —
El Charge 14 (4 peptide ions)
[T] Charge 15 (5 peptide ions)
[C] Charge 17 (6 peptide ions)

[F] Charge 18 (4 peptide ions) 62.8

Retention time (min)

m

[T] Charge 19 (4 peptide ions)

[C] Charge 20 (4 peptide ions)

v ) Number of isotopes
87 —

‘ Delete 13571 matching peptide ions ’ =

I Delete 985 non-matching peptide ions I n!

(14556 peptide ions in total) =
Normalisation

Note that all remaining peptide ions will be used in
the normalisation calculation. If deleting a substantial
number of peptide ions, you should review the T T T T T T T T T T T T T T T
normalisation afterwards.

103 —

612.5 825.0 1037.5 1250.0 14625 1675.0 1887.5

/:
Review normalisation >> = Section Complete (2)

To remowve these peptide ions press Delete 985 Non Matching Peptide ions.

Note: if you have deleted peptide ions unintentionally you can use the Undo button to bring them back,
however, when you mowe to the next section you will lose the capacity to undo the filter.

In this example do not undo the charge filter you performed as described above.

Before moving on from filtering you can review the normalisation of the data.

Tip: When you have reached the filtering stage, it is good practice to close the experiment and save an
archive. This can be used to restore the unfiltered state if the filtering you have performed is too ‘stringent’.
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Stage 5B: Reviewing Normalisation

Review normalisation is accessed from the button at the bottom left corner of the filtering page.

103 —
Normalisation
Mote that all remaining peptide ions will be used in
the normalisation calculation. If deleting a substantial

number of peptide ions, you should review the
normalisation afterwards.

Review normalisation ==

If you hawve filtered out a number of peptide ions from the original detection pattern then the normalisation will

update.

Recalculating normalisation...

The Review Normalisation page will open displaying plots for the normalisation of all the peptide ions on
each run.

This page in the workflow does not allow you to alter the Normalisation of your data but provides you with
individual views for each run showing the data points used in the calculation of the normalisation factor for
the run.

Alternatively, if you do not believe normalisation is necessary, you can opt to ‘Don’t use any normalisation’
for the rest of the analysis (Normalisation Method tab).
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Normalisation factors are reported in the table to the left of the plots.

0P Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics EI@
File Al Yl
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Review normalisation ormalisation Graphs | Normalisation Methad
Mormalisation is required to allow comparisons across Al A2 |

different sample runs.

By assuming that a significant number of peptide ions
are unaffected by experimental conditions, we can
use the factor by which the sample as a whole varies
to normalise back to its reference.™

2 2 024
Mote: for each sample, only the peptide ions falling E E
within its robust estimation limits (see graphs) are 5 e
used to calculate the normalisation factor. Further § g 0
details of how it is calculated are available online. 3 E
] =
* Normalisation reference: g 3-02—
A2
Mormalisation factors: * 5 0.4
Run Factor  Loglfactor) -6 T T I. T T T T
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eptide ion eptide ion
AZ 1.00 0 i peet
23 101 028 o “
c 071 -015 *
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log abundance ratio
log abundance ratio

I
0 4000 8000 12000 0 4000 8000 12000
peptide ion peptide ion

— * Peptide ion log abundance ratios
Graph size: J — Normalisation factor
<< Continue filtering peptideions (| = Robust estimation limits

Calculation of Normalisation Factor: (E
5_ -
Progenesis QI for proteomics will automatically ad . ] ‘
select one of the runs that is least different’ from . E— oo
all the other runs in the data set to be the £ o i 6920
'‘Normalising reference'. The run used, is shown . . Reference abundance: 1419 |, ,
abowve the table of Normalisation factors. 2 o
3 N
For each sample run, each blue dot shows the -1
log of the abundance ratio for a different peptide
ion (normalisation target abundance/run -2
abundance).
_3_
Rl 1 T | I T I
0 2000 4000 6000 8000 10000 12000 1400
pepfide ion

The details for individual peptide ions can be viewed as you hold the cursor over the dots on the plot.
Waters 23

THE SCIENCE OF WHAT'S POSSIBLE."



Progenesis QI for proteomics User Guide

On the graph the peptide ions are shown ordered by ascending mean abundance. The normalisation factor
is then calculated by finding the mean of the log abundance ratios of the peptide ions that fall within the
‘robust estimated limits’ (dotted red lines). Peptide ions outside these limits are considered to be outliers and
therefore will not affect the normalisation.

A3
S_' L]
. - L .
I []
.
. ? .
o| Peptide ion: 11892
3 * Abundance ratio: 6929 .
5 . Reference abundance: 141.9 pe
o 2047

2 P Abundance: 0.02047 - .:
8
s | Upper robust-mean estimation limit: log(13.06) = 1.116
w
g 1+
!
-§ I Normalisation factor: log(1.913) = 0.2818
o 0
2

g | Lower robust-mean estimation limit: log(0.2427) = -0.615

-2

-3+

.
-4~

1 | I | | | |
0 2000 4000 6000 8000 10000 12000 14C
peptide ion

Note: if you do not wish to work with normalised data then Select ‘Don’t use any normalisation’.
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Review normalisation MNormalisation Graphs | Normalisation Method

Mormalisation is required to allow comparisons across - .
. MNormalise to all proteins =
different sample runs.

MNermalise to all proteins

By assuming that a significant number of peptide ions
are unaffected by experimental conditions, we can
use the factor by which the sample as a whaole varies
to normalise back to its reference.®

MNorm 2 of ho

2 o 2k
Don't use any normalisation

Note: once you hawe identified a set of proteins, you can then apply the Normalise to a set of
housekeeping proteins by using this option to locate and select the peptide ions.

For this experiment, you should leave the Normalise to all peptide ions option selected.

Now return to filtering by clicking on the button
on the bottom left of the screen

<< Continue filtering peptide ions

For this example, we DO NOT do any additional Filtering beyond the Charge state filter you applied on page
21, so click on Section complete.

Note: if you do any extra filtering then Normalisation recalculates as you mowe to the next stage in the
Workflow.
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Stage 6: Experiment Design Setup for Analysed Runs
At this stage in the workflow you can setup one or more experimental designs for your data.

There are two basic types of experimental designs:

Between-subject design: here samples from any given subject appear in only one condition. (i.e. control
versus various drug treatments). The ANOVA calculation assumes that the conditions are independent and
applies the statistical test that assumes the means of the conditions are equal.

0P Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics ol ===
File *0Qes
Review Experiment Review Peak Peptide lon Identify Refine Review Protein | H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n I n ea r
° A Waters Company
New @ Help ~

Which experiment design type do you want to use for this experiment?

o0 -0
o o| Between-subject Design o-0| Within-subject Design
oo c-0
Do samples from a given subject Have you taken samples from a
appear in only one condition? Then A Delete given subject under different Before | During After
use the between-subject design. conditions? Then use the within-
A1 Remove £ .
X . i subject design.
To set up this design, you simply 22 Rermove
group the runs according to the o Note: you must have a sample from Patient X Ll L2 el
condition (factor level) of the A3 Remove every subject for every condition to
samples. The ANOVA calculation use a within-subject design.
assumes that the conditions are < Delete )
independent and therefare gives a 1 Remove For example, you would choose this | 1 "= -
statistical test of whether the means T type °,f design for a time E=les
of the conditions are all equal. C2 Remove experiment where every subject has [ —1 |
been sampled at each time point.
C3 Remove 71 ﬂ 73
Add condition To set up this design, you tell the Patient Z
e software not only which condition
(factor level) each run belongs to but — — —
also which subject it came from.
The software will then perform a
repeated measures ANOVA,

A standard ANOVA is not appropriate
because the data violates the ANOVA
assurnption of independence. Vith a
repeated measures ANOVA individual
differences can be eliminated or
reduced as a source of between
condition differences (which helps to
create a more powerful test).

The within-subject design can be
thought of as an extension of the
paired-samples t-test to include
comparison between more than two
repeated measures.

Within-subject design: here samples have been taken from a given subject under different conditions (i.e.
the same subject has been sampled over a period of time or after one or more treatments). Here a standard
ANOVA is not appropriate as the data violates the ANOVA assumption of independance. Therefore by using
a repeated measures ANOVA, individual differences can be eliminated or reduced as a source of between
condition differences. This within-subject design can be thought of as a extension of the paired samples t-
test, including comparison between more than two repeated measures.

Additional information on how to apply the Within-subject Design is in Appendix 6 page 83

This experiment contains 2 conditions: A and C and uses the Between-subject design to group the
analysed runs to reflect the Biological conditions in the original study.

To create a new Between-subject Design move the cursor over this option and click to open the dialog.
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OIF Create New Experiment Design [

Enter a name for the experiment design:

How do you want to group the runs?

&

@ Group the runs manually
Copy an existing design:
) Impart criteria from a file:

Group runs by: | <no valid groups:>

@ What file formats are supported? I Create design l [ Cancel

Give the new experimental design a name and then click Create design.

QIP Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics E@
File “eQ g
Review Experiment Review Peak Peptide Ion Identify Refine Review Praotein n 0 n | | n ea r
Import Data Alignment Fittering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report
0 A Waters Company
AC I ¥ New ©) Help ~
Setup conditions Runs Add Selected Runs to Condition 'l
Setup the conditions that you want to compare below 1
(e.g., control, drug A, etc), and then assign each of Add to new condition... I
your samples to the correct condition. c2 c3
@A Delete A
Al Remove
A2 Remove
A3 Remove

Add condition..

Section Complete ()

Tocreateanew condition

1. Select the runs for the condition by clicking on the required icon in the Runs panel, as shown.

2. Press the ‘black triangle’ next to the Add Selected Runs to Condition button on the main toolbar.

3. Select Add to new condition... from the drop down menu.

4. A new condition will appear in the Conditions panel on the left.

5. Rename the condition (e.g. C) by owver typing the default hame.

6. Repeat steps 1 to 5 until all the required runs are grouped into conditions.
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An alternative way to handling the grouping of this set and other larger
(and more complex) experimental designs is to make use of sample
tracking information that has been stored in a spreadsheet at the
time of sample collection and/or preparation.

For this example there is a Tutorial Groups.csv file available in the
Experiment Archive you restored at the beginning of this tutorial exercise.

New

Which experiment design type do y

00
Between-subject Design
00

To use this approach select the Import design from file option from the New Experiment Design dialog.
Then locate the Tutorial Groups file and select what to Group by, for example: Conditions.

QP Create MNew Experiment Design

Enter a name for the experniment design:

How do you want to group the runs?

! Group the runs manually

! Copy an existing design: | AC

(X5

&

@ Import criteria from a file: DDA_v3. DlTutoriaI Groups.csvl [ Browse...

Group runs by: |Conditions

Date of Collection

©@ What file formats are suppor] -
Location

When Create design is pressed the new tab refreshes to allow you to adjust the conditions.

Note: currently this second method is the only method of creating an Experiment Design that can be applied
when using the Automatic Analysis process. Additional Designs can be applied post Automatic processing.

Use Delete on the Conditions panel to remove conditions that are not required in this particular design.

QF Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics EI@
File LI rY)
Review Experiment  Review Peak  Peptidelon Identify Refine Review Pratein non | i near
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report e
o A Waters Company
AC AC2 I X | New | © Help -
Setup conditions Runs Add Selected Runs to Condition ¥

Setup the conditions that you want to compare below

(e.g., control, drug A, etc), and then assign each of
your samples to the correct condition. C3
@A Delete
Al Remove
A2 Remove
|@c Delete
C1 Remove
2 Remove
Add condition..

Section Complete () |

Note: On deleting a condition the runs will reappear in the Runs window.

Note: both designs are available as separate tabs.

To mowe tothe next stage in the workflow, Review Peak Picking, click Section Complete.
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Stage 7: Review Peak Picking and editing of results

The purpose of this stage in the Workflow is to review the list of peptide ions using the visual tools provided
and edit peptide ions if required.

The review stage has 4 display modes: 1D, 2D, 3D and Peptide ion Details controlled by the tabs on the
bottom left of the display and the expander bar to the right of the table. Each display has multiple views to
allow comparative exploration of the detected peptide ions on the aligned LC-MS runs.

Exploring analysed data using the Data displays

Window A: shows the list of peptide ions ranked by the p value for the one way Anova using the current
grouping.
Note: a value of ‘Infinity’ in the Fold column indicates ‘Presence/Absence’

P Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics =2 ECH ===
File (LY FY)
Review Experiment Review Peak Peptide lon Identify Refine Review Protein H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report nO n | I nea r
° A Waters Company
Review Peak Picking .
Mass spectrum (25.227 min) Chromatogram (m/z = 1099.5689)
Mo filter applied
200000 300000+
# Anova (p) | q Value Fold Tag|~ MNote ﬂ.,f‘ C
8605 Q49E-11 951E-03 Infinity L 2 2s0000] 250000 f \
1444  1.08E-10 1.05E-08 345E+08 - / |
4 200000+
11082 11610 LOBE-08 Infinity | 200000 -
2 9E.- i 2 g,
6983 1.22E-10 1.09E-08 Infinity A - %15[][]00* i_f,mgo.
7952 1A49E-10 1.28E-08 Infinity - - -
9545 1556-10 1.29E-08 Infinity ] 100000 1000007
1382 17E-10  133E-08 Infinity N,
o] oo
13601 1.73E-10 133E-08 Infinity -]
12490 1.77E-10 133E-08 Infinity -] ; . ] . ] Ifl ; ; ; o I'\-- e ; —_— .
6166 LE9E-10 136E-08 Infinity o - 1099 1099.5 1100 11005 1101 1101.5 1102 11025 1103 235 24 245 ) 25_ ?5.5 26 26,5
m/z Retention time (min)
n v
[ Delete 1 selected peptide ion ]
Run | Expression profile
1D Display | 2D Display | 3D Display I Run:
1099 1100 1101 1102 612.5 825.0 1037.5 1162.5 181
M = jz * iz *
- i I ' m/z m/z
2 P10
= i 2| g Ll
Chargestate: @1 @2 |»v g ‘£ f
@3 Ba NG ] — e
E - E
@3=5 oIE — =g
ralr= c
N1.9 2
= 2|
ol d D £k
g o o
Experiment desian: Section Complete )]

Note: by default all the peptide ions are included in the selection for the next section of the analysis.
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The 1D Display

Mass spectrum (25.227 min)

3000001

250000+ L
Window B: displays the Mass spectrum for the current peptide ion on the 2000001 | Foenarty 255372
selected Run (in window D). Hold the cursor over the peak to indicate m/z ‘
and intensity

Intens,

150000

100000+

50000 n
o A

. !
1099 1099.5 1100 11005 1101 11015 1102 11025 1103
m/z

Chromatogram (m/z = 1099.5689)

3000004

JiN

Retention time (min): 25.1787
Intensity: 280530

2500004

2000004

sity

Window C: displays the Chromatogram for the current peptide ion on the
selected Run (in window D). Hold the cursor over the peak to indicate
Retention time and intensity 100000

500004

£ 1500004

I

Inte

N —
0 T T T T T T
235 24 245 25 255 26 265

Retention time (min)

Window D: displays the details of the currently selected run. By default the selected run is [, Expression profile

an Aggregate of all the aligned runs. Run:

Aggregate

Details of individual runs can be viewed by using the ‘Run’ link and selecting the run you
wish to view.

The peptide ion editing tools are located in this window (see page 32 for functional
explanation).

B: @4
Clicking on the Expression Profile tab in Window D shows the comparative behaviour of @25

the peptide ion across the various biological groups based on group average normalised
wlume. The error bars show +/- 3 standard errors.

RunI Expression profile I
-+ [T

eal

ArcSinh Nermalised Abundance

3

612.5 825.0 1‘1105.65!]1462.5 18]

mfz *

Window E: shows where the current peptide ion is located on the LC-MS run by
means of the cross hairs.

To change the current location, click on the image of the run (note: the retention
time and m/z values update as you move the cursor around this view).

60

Note: doing this updates the focus of all the other windows.

80

100
4 Retention Time (min)
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You can also drag out a larger area on this view that will refocus the other windows.

Run | Expression profile ]

Run:
[Aggregate ‘]
[ select |(I=2edt |
[BSplit HD Merge I
[C2Add || = Delete |
) | ‘7(‘ Redo
Chargestate: @1 @2
@3 @4
25

|, |783.1196/800 ] 850 N |612.5825.01037.5  |1462.5 |18
2 3 ] 3 | l]‘n‘\/z‘ m/z *
N | f y 1
m‘l : . .! [ J } ‘: L i ! |' s .
AT RN AR ;
] B, ) | %) ,’ 1] l k | 3
t 1 tH ’ J ' | ‘\L, Y ‘ o
| | a8l P LN X i ! | :
g ) (" | P i } .l| £ f | L
T~ | ‘ - zo
S g ,' .l [E i | l 8 E e
N TAHaN ¥ B
Rl waudu Tl s
:‘-‘g d 'l TR E W } | 8 ‘E
8| e A ! , [¥ "" J Gl e
! JE. ' ( |2
N I ) ) 24 X

The 2D Display

Windows A, D and E: perform the same functions across all 4 display modes.

In the 2D Display mode, Window B displays a montage of the current peptide

ion across all the aligned LC-

MS runs.
OIP Progenesis QLp Tutorial for DDA - Progenesis O for proteornics E’E
File 6009
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n Inea r
o W o w . . W W W — o w A Waters Company
Review Pek Pcdng e e
‘f No filter applied ‘ 1099.1 11002  |11(1102.777292- 1099.1 11002 [11013 |1102: 10931 11002 11013 | 1102
[t | |27 T ) LT ELT :
" o v ' =EH . =H 1
# | Anova(p)| qValue Fold Tag|v Note | |41E gk RELS
3 . %5 nlc ol c 1
8606 049E-11 9.61E-09 Infinity el 3.9 g2 e
lEH o|E ol8
1444 108E-10 1.05E-08 345E+08 =] &E EE EE
11082 1.16E-10 1.08E-08 Infinity =] - : v v v :
7952 149E-10 1.2BE-08 Infinity |&_'| 1099.1 1100.2 1101.3 1102 1099.11099.74612 1101.3 1102 - 1089.1 1100.2 1101.3 1102 -
9545 L1SS5E10 129508 Infinity | e LA | Fo RERi | [
. (o v : ez 2 B
1382 L7E-10  133E-08 Infinity L. W E BlE gl E
NE niE A=
13691 1.73E-10 133E-08 Infinity el E_E %_‘_E I:I:I:H:I] E_E
12480 177E-10 1336-08 Infinity &l o & o & =18
L& E LRk LRk
6166 1.89E-10 136E-08 Infinitv =] e = b
[ Delete 1 selected peptide ion l
Run | Expression profile
1D Display | 2D Display | 3D Display | Run:
= . 1099 |11I]] 1101 1102.4802 612.5/825.0 1037.5 1462.F 1
grega - L L L I h L
Ion map layout: [] [T] HEI - EI 1 ' mfz * mfz
Show: | All runs - =
[ ] g TRE
=
o+
&
=1
¥} Undo ® Redo d
5 1 €
Charge state: @1 @2 = E g
@: @4 | e AE
@ 25 ok — ]
B c
&5 S
o5 25
L E
Experiment design: Section Complete @

The appearance of the Montage (window B) is controlled by the panel on the bottom left of the display.
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Using the the various views in the 2D display one can examine the peptide ion detection in detail to validate

the correct detection of even fully overlapping peptide ions as shown below.

|850.0 |850.5 B51.0 |851.5 |B52.0 850.0 |850.5 |B51.0 |851.5 B52.0 850.0 |850.5 |851.0 851.5 |B52.0

2 m/z * ||| B miz * ||B miz *
s A nl n b
=Y Sle 2w
SIE = E ~E
=l =k =1k
Eil Eir 3
w8 wlE w
= e 2
25 | =8 | A8 |
(o & ==k E=EE
o, onm: o, Znorn: o, Zﬂnm:
Cl: Cx
850.0 §50.5 850.9759!51.5I 852.0 850.0 BSD.IS 851.0 |851.5 |B52.0 850.0 |850.5 (851.0 85‘1.5 852.0
[T mfz * || - miz * || miz *
% . o[ n
w 2w sl
[ E —|E | E
SF SF =il
=8 =18 o5
wlg w2 nls
72 =2 8
] @ 7}
o ol o
i ol o
B+ 5. o .

Run | Expression profile

Run;:
T Ba99286 8505 8510 8515 8520 852 STy |EmD |1
— miz *
[ T om .
=] Split e Merge o
3 Ad 2 Delete | (8-
:
¥) Undo O Redc = —
c —- 2|F
Charge state: @1 @2 =1E =
B3 B4 |H G - =
mz=5 E - E
5 5 T ‘ s
83 i

Note: Use Go To Location tool, in the Run window, to find peptide ion of interest then click on the

monoisotopic envelope to refocus view.
The 3D Display

Window B changes into a 3D view by selecting the 3D Montage tab on the bottom left of the display.

Review Peak Picking 1
% Mo filter applied
4 =
2 Anova (p) | Fold Tag v Notes

2912 000331 527

9432 000332 7353

7944 000332 381

5709 000332 346
10425 000332 424
931 000332 202

1506 000333  6.09E+03 Add a note]

1839 000333 418

o [apapayayayal
0

13155 000333 823

[agay sl

7954 000334 543

i ;

W)

P Progenesis Qlp Tutorial for DDA - Progenesis Ql for proteomics e ==
File LAl XX
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein I H
Import Data  Alignment Filtering  Design Setup. Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report nonlinear
. v " AWaters Company

[ Delete 1 selacted peptide ion J e
un | Expression profile

1D Display | 2D Display | 3D Display Run:

[E] show other outlines

[0 Automatically rotate the view

g = 8s0.0  [ssos  |ssi0 (8515 [ss20  [ss2
regaf zl = i
ﬁ ECT T

Peak height:
smaller o= .
Chargestate: @1 @2 |5
@3 @4 —
25 a
A

+ Retention Time (min)
|
|
|
\
\

[20

40

]

80

)
+ Retention Time (min) -~

612.5825.0103755  [14625 |1t

miz *

Section Complete (3)

The views can be set to Rotate automatically or you can rotate them manually by clicking and dragging them

with the mouse.
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Editing of peptide ions in the View Results stage

As an example of using the editing tools which are located on the left of the Run view, we will remove and

add back the ‘monoisotopic peak’ for the detected peptide ion selected below. A peptide ion can be selected
from the ‘Peptide ions’ list or located using the various views.

1. Locate the peptide ion at approx 1005.7 m/z and 30.8 min using the Go To Location tool (at the

intersection of the m/z and RT axis).

Run | Expression profile |

Run:

100€1007.2367

== -] 1004510000 1005.543335
I lg Select I[I:‘Edit ] IlOUS.??15 30821 [ o ”

|Zadd || 2 Delete |

=) Lt

Charge state: @1 @2
B3 @4
@ 25

E= split £ Merge -

30.5

4 Retention Time (min)

310

[32.070 [31.5

*

20

a0 60

100
4 Retention Time (min)

612.5 825.00 1037.5 1462.5 18

m/z *

2. Select the Edit tool and click on the peptide ion to reveal the ‘edit handles’

Run:

Aggregate

=T

[ E= split H £ Merge |

[Sadd || Delete |

#)
Charge state:

(H

[ A P
@z B4
@ =25

30.0

315 31)30.82130.5

32.0
4 Retention Time (min)

1004.0

1004.1004.7534.0

1005.5

1006.0

1006.5

100

3. Click on the ‘minus’ handle over the monoisotopic peak to remowe it.

4. Click outside the boundary of the peptide ion to update the view.
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5. To add a peak to an existing peptide ion, ensure that Edit is selected then click inside the peptide
ion torewveal the handles.

LR T

6. Click on the ‘plus’ handle on the peak to add it.
7. Then click outside the peptide ion to update the view.
8. Note: If you are not satisfied with the editing use the Undo button and retry.
9. Note: that a tag is automatically added to the edited peptide ion in the table and the peptide ions id
number is changed to the next available one at the end of the list.
Review Peak Picking Review Peak Picking
Mo filter applied @| Mo filter applied @|
2 Anova (p) Fold Tag| > MNotes # Anova (p) | Fold Tag| * Notes
7527 0591 111 = 4 7527 0591 111 -
5152 0591 43 | 5152 0591 43 =
12717 0591 137 = 12717 0591 137 =
2191 0591 124 = 2191 0591 124 — |
I N | ':> I n |
3790 0591 116 N <:| 3790 0591 116 —
6856 0591 1.2 - 6856 0591 12 =
3917 0592 1.28 = #) Und 3817 0592 128 |
11519 0592 173 = 11519 0592 173 nl
3222 0592 12 | - 3222 0592 12 - -
‘ n 4 m »

Note: use Undo to reverse this editing process, this restores the original # and remowves the Edit tag.
Also to remove the Edit tag right click on the table, select Edit tags, and delete the Edit Tag from the list.

The other tools: split, merge, add and delete behave in a similar fashion and their use can be combined to
achieve the desired results.

Selecting and tagging peptide ions for Peptide lon Statistics

Review Peak Picking

There are a number of ways to ‘refine’ your ‘Ranked List’ of analysed o fitersppled Createn.
peptide ions before examining them with the Statistical tools in Peptide S P \
lon Statistics. These make use of simple ‘Selection’ and ‘Tagging’ - 0;::"'“’} 1°11 = jt“

tools that can be applied to the various groupings created in Stage 6

i . 5152 0591 43 N
(page 25). An example is described below. 717 051 137 N ‘
2191 0581 1.24 ol
J
3790 0581 116 -
6856 0581 1.2 al
3817 0582 1.28 al
First expand the 'Peptide ions' table to show all the details by double 11519 05%2 173 |
clicking on the ‘Splitter Control’ to the right of the Review Peptide ions e - -
table. : :
Delete 1 selected peptide ion ‘ r
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Then order on Abundance and select all peptide ions with an Abundance of 1E+05 and greater, (the exact
number is not important).

File X ]
Review Experiment  Review Peak  Peptidelon Identify Refire Review Protein li
ImportData  Alignment Filtering ~ DesignSetup  Picking Statistics Peptides  QCMetrics  Identifications  Proteins Statistics Report n 0 r' ‘l near
L4 ~ @ L4 @ @ L4 ) L L ~ ™ A Wiaters Company

Review Peak Picking

| ? No filter applied

# Anova (p) qValue Fold Tag|~* Notes Highest Mean Lowest Mean m/z z Mass

jow (mins) | Abundance | Intensity  Max CV (%) MS/MS Protein Peptic

A 3 2413301 5 125E+08  1.0BE+08 é
13 0.547 0103 104 [w] C A 1207.6552 2 2413266 54.899 49 9E+07 5.04E+07 7.89 102
24 312E-06 742E-06 5.66E+04 =] C A 1100.5867 3 3208738 44928 243 83E+07 7.87E+07 533 138
77 3.8E-06 867E-06 1.1E+03 [w] A C 11762270 3 3525659 48.238 G944 6.92E+07  222E+07 235 58
14 4398-07 175E-06 844 =] A C 656.8612 2 1311708 44137 421 6.21E+07 1.17E+08 15 38
20 2.02e-07 991E-07 777 [w] C A 9889849 2 1975955 50.605 485 5.09E+07  919E+07 142 46
7 817E-08 53407 128 =] C A 663.8603 2 1325724 46.597 41 495E+07  169E+08 6.67 63
23 A483E-06  1.04E-05 548E+03 [w] C A 900.9713 2 1799928 39.272 297 4532E+07  BIGE+07 46.8 18
56 6.3E-06 127E-05 3.75E+03 =] A C 1061.0070 2 2119999 53.288 675 431E+07  252E+07 343 67
a1 5.27E-06 111e-05 1.35e+03 &l A C 9974477 2 1992881 31814 257 425E+07  3.81E+07 34 29 -
< n 3

( Delete 1 selected peptide ion, J
1D Display | 20 Display | 3D Display
805 806 807 [s08 [a09 [612.5 [825.0 [1037.5 1250.0 1462.5 1675.0 1
miz * miz *

¥) Undo ‘O‘Radu ‘ s N -3 :
2 onde JIE Rl ] gl 2T F AT i3
Charge state: @1 @2 £ s i I
23 @4 Y 5-; h
@=5 EE 7E
75 5
85 - 3
£ e
3 2

Experiment design: Section Complete @

With the peptide ions still highlighted right click on them and select 'New Tag'.

Review Experiment Review Peak Peptide Ion Identify Refine Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report .n p rl H I near
@ @ @ (] (] ] (] (] Q@ ] <@ Q TV v ey

Review Peak Picking

‘ -Y No filter applied

# Anova (p) g Value  Fold Tag|* Notes Highest Mean Lowest Mean m/z Mass T (mins) RTwindow (ming) Abundance Intensity Max CV (%) MS/MS Protein Pepti

c 8411300 4 3360491 32829 0473 2236+05 -
c A 7680784 3 2301213 46185 133 3.89E+05 6
A c 817.9225 2 1633830 39467 0743 287E+05 6 —
A c 6600073 3 2004000 28825 O 267E+05 0
c A 8624887 2 1722963 48371 4.44E+05 9
4179 000263 000155 103 [ c A 12206313 3 3658872 39245 MDEEpOEEA D4 2726405 849 0
1716 0301 00619 134 =] A c GORETA6 2 1395735 24504 Mewtag.. 4078405 31 12
9306 00247 000866 168 &l A C 1262.8608 4 5047414 53245 Quick Tags Y b4 7.69E+04 691 [
2166 00154 000609 211 =] A c 8764850 2 1750056 34204 (% CEdittags D4 258405 202 3
2744 186505 307605 208 =] c A 8374500 2 1672904 50879 12 098E+04 3956405 18 5 -
< m ] »
[ Delete 2320 selected peptide ions ] .
Run | Expression profile
1D Display | 2D Display | 3D Display | Run:
e mEREE] 805 306 807 [s0s [s09 |612.5[825.0 | 1037.5 1250.0 1462.5 1675.0 1
wl N miz * m/z *
E Z T —
2 o ' 1
I
D undo ][ Redo | |ip] - i ¥
Charge state: @1 @2 E 2 E
@: @4 E s
|5 |81 e
< : <
5 l 5
8 = Cif
o ]
2 2

Experiment design: Section Complete @

Give the Tag a name. i.e. ‘Most abundant’.
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Create new tag

[E] Most abundant

[ ok [ cancel |

On clicking OK the Tag is added to the peptide ions highlighted in
the table (signified by a coloured square).

Review Peak Picking

93 Mo filter applied
4 PP

|

# Anova (p) g Value

Fold Tag | ™ Mot

Now right click on any peptide ion in the table and select Quick
Tags this will offer you a number of standard tag options. Select
Anova p-value.... Then set the threshold as required and adjust
default name as required and click Create Tag.

Review Peak Picking

‘ W Nofilter applied

z Anova (p) g Value Fold Tag |~ Notes Highest Mean Loy
2360 0000821 0.000617 455 8 kl A C
2203 0000566 0.000461 129 8 L A C
2374 0333 00673 149 ~ M Addanote. C A
4170 000263 000155 || Mostabundant C A
1716 0301 00619 Mew tag... A c
09306 00247  0.00866 Quick Tags Anova p-value..,

2166 00154 000609 |5 Edittags Max fald change...

2744 186E-05 3.07E-05 208 W] Modification..

1921 000415 000219 2.96E+03 | RolMS s ldata

1164 00351 00113 156 &l Mo protein ID

Once this tag appears against peptide ions in the table right click
on the table again and create another Quick Tag, this time for
peptide ions with a Max fold change 2 2

The table now displays peptide ions with multiple tags.

The tags can be used to quickly focus the table on those peptide

ions that display similar properties.

For example: to focus the table on displaying those peptide ions
that have an Anova p-value £ 0.05 click on Create on the filter

panel above the table.

- Ne filter applied

Y
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'UJP Mew Quick Tag

0.00263  0.00135 103
0.301

0.0247

0.0619
0.00866

134
16.8
0.0154 0.00609 211
1.86E-05

0.00415

3.07E-05
0.00219

208
2.96E+03

OO EEOEERER]

[ Delete 2330 selected peptide ions ]

Where a feature has:

IAnova p-value: [*_i v] 0.05 I

Apply the following tag:
@ Anova p-value = 0.05

I Create tag I Cancel

QP Mew Quick Tag

Where a feature has:

Max fold change: |2 = | 2

Apply the following tag:

Max fold change = 2

[Covews || Carcel |

Review Peak Picking

% Nofilterappiied ‘
# Anova (p) g Walue Fold Tag |~ | Not
2004 0.208 0.0453 111 o Ik
1451 0.000124 0.000141 4.58 [~ [N
959 0519 0114 1.08 8 -
3568 0.892 0.156 1.01 [~ N
1648 0363 0.0724 131 [~ [N
1425 0.023 0.00821 224 B |kl
2626 000161 000105 351 I ||
7817 000951 000421 173 [ ||
6982 0.0222 0.008 226 i ™
rl 3
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E]ip Filter the peptide ions E

Show or hide peptide ions based on a selection of their tags. Move tags to the appropriate boxes to
create the filter. For more guidance, please see the online reference.

Drag the tag on to the panel Show peptide ions that have all of these tags and press OK.

Available tags:

Show peptide ions that have all of these tags:

Most abundant (2330 peptide ions)

Anova p-value 2 0.05 (7943 peptide ions) I

Max fold change = 2 (9898 peptide ions)

Show peptide ions that have at least one of
these tags:

Hide peptide ions that have any of these tags:

Create a filter

E]ip Filter the peptide ions E

Show or hide peptide ions based on a selection of their tags. Move tags to the appropriate boxes to
create the filter. For more guidance, please see the online reference.

Available tags:

' Most abundant (2330 peptide ions)
. Max fold change = 2 (9898 peptide ions)

Show peptide ions that have all of these tags:

[ Anova p-value = 0.05 (7943 peptide ions)

Show peptide ions that have at least one of
these tags:

Hide peptide ions that have any of these tags:

Clear the filter

Now order the current peptide ions in the table by the Highest mean so that all the peptide ions showing the

highest mean for Condition C are at the top of the list.
Then highlight
# Anova (p) qValue Fold Tag | v Notes Highavl Mean

0.0074 000348 MW Addanote. C
0.000461 0.000395 M Addanote. C
3.28E-05 493E-05 MW Addanote. C
00176  0.00674 W Addanote. € |:>
121E-06 3.6E-06 M rddanote. C
10979 0.043 00131 551 8 A
9791 0000557 0000455 456 8 & A
1200 000165 000107 313 8 k A
11231 0.044 00134 31 8 & A
11142 12E-05  215E-05 Infinity 8 & A

all the peptide ions with the highest mean for condition C and create a new Tag for them.

qValue Fold

Tag |~

Notes Highest Mean

00074  0.00348 697 ™ Addanote. C
0.000461 0.000395 213 ™ Add a note... C
328E-05 Ay — c
W Most abundant fSanse.
Bk . Anova p-value = 0.05 €
121E-06 Max fold change 2 2 <
10979 0.043 0. A
MNew tag...
9791 0.000557 0. Quick Tags N A
1200 0.00165 O A
|_? Edit tags
11231 0.044 0. - A
11142 1.2E-05  2.15E-05 Infinity 8 Ll A

Create a tag for them called Significantly up in C, tagging 3937 peptide ions.

Finally view the tags you have just created by clicking on Edit in the Tag filter panel, above the table.

*y Tag filter applied

peptide ions may be hidden Edit...

Create a filter

Elip Filter the peptide ions E

Show or hide peptide ions based on a selection of their tags. Move tags to the appropriate boxes
to create the filter. For more guidance, please see the online reference.

Make sure that only the tag for the Most abundant
peptide ions is shown and press OK.

To mowe tothe next stage in the workflow, Peptide
Statistics, click Section Complete.
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Available tags:

Show peptide ions that have all of these tags:

. Anova p-value = 0.05 (7943 peptide ions)
. Max fold change 2 2 (9898 peptide ions)
Significantly up in C (3937 peptide ions)

E. Most abundant (2330 peptide ions) I ‘

Show peptide ions that have at least one of
these tags:

Hide peptide ions that have any of these
tags:

Clear the filter

36




Progenesis QI for proteomics User Guide

Stage 8: Peptide lon Statistics on selected peptideions

The user guide now describes the functionality of the Multivariate Statistics.

M

="~ Calculating...
With 2330 of 13571 peptide ions selected.

Peptide Statistics opens calculating the Principal Components Analysis (PCA) for the active 'tag' in this case

the Most abundant peptide ions.

As an example we will start by examining the behaviour of the Most abundant peptide ions from the

previous stage, Review Peak Picking.

The statistical analysis of the selected data is presented to you in the form of interactive graphical
representation of answers to questions asked of the analysed data.

P Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics felrE ==
File 290 g
Review Experiment Review Peak  Peptide Ton Identify Refine Review Protein H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report non | I near
] A Waters Company
Question: Principal Components Analysis
Are there any outliers in my data? ¥§ 08 T T T r
Does my data cluster according to my experimental §
conditions? ~ 08 [ —
. . ~ A3 ]
What's this? | A
Prindpal Components Analysis produces a simplified, g 0.4 4
graphical representation of your multidimensional data. @
£
Mare... H
2 ]
g 02 .
o 141
:S 0.0 PrT
Ask another question ~ 2
= -02 B
X = [
Tag filter applied . .
peptide ians may be hidden 04 T . 1
#  Anova qValue Power Tag -~ Cluster * -0.6 + + + t + t t + + t +
141 7.34E-12 49E-09 = 9995 F 0 -05 04 03 -0.2 -0 00 01 _ [I‘2’ 03 04 05 06
Principal Component1 | »| 76.52%
1914 1E-11 4.9E-09 > 9995 F
3190 203611 562609 > 9995 [standardised Expression Profiles -
s o v o Y
234 361E-11 5.79E-09 = 9995 F
1.5
827 6.07E-11 7.07e-09 2 9995 a
1444 108E-10 1.05E-08 2 9995 [ 10 -
1382 1.7E-10 1.33E-08 = 9995 F
3
5284 219E-10 1.36E-08 2 9995 i 2 os
H
2566 2.21E-10 1.36E-08 = 9995 [ B
E
1571 419E-10 2.03E-08 = 9995 F g o0
E
3215 501E-10 22608 29995 (@ 8 os
£
3921 7E-10 263608 29995 (@ k]
g
1709 9.67E-10 3.17E-08 = 9995 F - a 10
< [ 3
Experiment design 15

Review your data from a different perspective:

Current design: | AC -

Section Complete ) ‘

Note: the LC-MS runs (samples) are displayed as solid coloured circles on the plot. To identify the runs, a

tooltip is displayed when the cursor is held over each circle.

Principal Component Analysis (PCA)

In Peptide Stats the first statistically based question asked of the data takes the form of a Quality Control

assessment:

Waters
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Are there any outliers in my data? And does my data cluster according to my experimental conditions?

It answers this question by:

‘Using Principal Components Analysis (PCA) to produce a simplified graphical representation of your

multidimensional data’.

QP Progenesis Qlp Tutorial for DDA - Progenesis QI for proteomics EI@
File *0Q g
Review Experiment Review Peak Peptide [on Identify Refine Review Protein H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report non I I nea r
0 A Waters Company
Question: Principal Components Analysis
Are there any outliers in my data? %3 08 . . . . . . . . . . .
Does my data cluster according to my experimental ;
conditions? N * ]
. : al v
What's this?
Prindpal Components Analysis produces a simplified, ; 04 4
graphicalrepresentation of your multidimensional data. H
£
More... S
E 0.2 " ]
3 THEA
_S 0.0 o
Ask another question ¥ g
= 02 B
X & L]
Tag filter applied = .
‘ ? peptide ions may be hidden Edlit... | Y04 . 1
& Anova | qValue Power | Tag v Cluster * 0.6 } } t t } t t } } t }
141 734E12 49E00 > 9995 F 0 -0.5 -0.4 -0.3 -0.2 -0.1 0.0 0.1 _ []? 03 04 05 06
Principal Component 1 || 76.53%
1914 1E-11  489E-09 > 9395 F o
L) =L REN EEE F o [Standardlsed Expression Profiles ']
2219 265E-11 562E-09 = 9995 F o
s smew s B O » [
15
827 G607E-11 T.O7E-D9 = 9395 i 0
e
1444 108E-10 1.05E-08 = 9995 F o 104 = é-_"'-;_‘_:j—::—_g.';_—
1382 17610 133608 = 9995 [ @ % T
5284 219E-10 136E-08 2 9995 () @ 2 os
H
2566 2.21E-10 136E-D8 > 9395 F ¢ Té oo
1571 419E-10 2.03E-D8 = 9995 F o k] : )
3215 501E-10 22608 29995 [ e i N
5 0.
3921 7E-10  263E-D8 = 9995 i o 5
e
1709 967E-10 317E-08 = 9995 F - & 10l
] n
Experiment design 15
Review your data from a different perspective:
Current design: | AC - Section Complete () ‘

PCA can be used to determine whether there are any outliers in the data and also look at how well the
samples group. The groupings observed on the 2D PCA plot can be compared to your experimental
conditions and conclusions made regarding possible outliers in your data. Selecting peptide ions in the table
will highlight the peptide ions on the 'Biplot' and their expression profiles will appear in the lower panel.

Note: the Table in the Stats view contains additional columns:

g value: tells us the expected proportion of false positives if that peptide ion’s p-value is chosen as the
significance threshold.

Power: can be defined as the probability of finding a real difference if it exists. 80% or 0.8 is considered an
acceptable value for power. The Power Analysis is performed independently for each peptide ion, using the
expression variance, sample size and difference between the means.

Also, for a given power of 80% we can determine how many samples are required to ensure we find a
difference if it actually exists.

Note: Power analysis is discussed in Appendix 7 (page 85)
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Correlation Analysis
. ) ) ) . QIP Filter the peptide ions @
Use the tags, created in Review Peak Picking, to filter ,

Create a filter

the peptlde ions n the table Shoew or hide peptide ions based on a selection of their tags. Move tags to the appropriate boxes

to create the filter. For more guidance, please see the online reference.

Available tags: Show peptide ions that have all of these tags:
We are going to explore the Correlation Analysis for (@ Most abundant (232 @ Anova pvalue £ 003 (7942 peptide ions) ‘
all the peptide ions that were tagged at the view (@ Vi ol change > 2 e e —
. Significantly upin C (39 1e 1ons) Show peptide ions that have at least one of
results stage with an Anova p-value<0.05. these tags:

Hide peptide ions that have any of these

On pressing OK the PCA will recalculate using these tags:
peptide ions, you can (to save time) stop this

calculation by pressing Cancel calculation and then
set up Correlation Analysis for the 7890 peptide ions.

Clear the filter | Cancel |

To set up the Correlation Analysis using this filtered data set click on Ask another question (above the
table)

A selection of 3 tools will appear in the form of questions.

Are there any outliers in my data?
Does my data cluster accerding to my experimental conditions?

:| Principal Components Analysis

! Correlation Analysis
Group my peptide ions according to how similar their expression profiles are.

Power Analysis
[~ How many replicates should I run?
What is the power of my experiment?

Select the second option to explore ‘peptide ion correlation based on similarity of expression profiles’

Performing correlation analysis...

*
! |With 7543 of 13571 peptide ions selected |
Cancel calculation

“r

This time the statistically based question(s) being asked is:

‘Group my (selected) peptide ions according to how similar their expression profiles are’

The question is answered by:

‘Using Correlation analysis to evaluate the relationships between the (selected) peptide ions’ expression
profiles’.
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The answer is displayed graphically in the form of an interactive dendrogram where the vertical distance,
between each peptide ion, can be taken as indicative of how similar the expression profiles of each cluster of
peptide ions are to each other.

P Progenesis Qlp Tutorial for DDA - Progenesis Q] for proteomics = Ech S
File A4 X1
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein I'
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report non Inear
. A Waters Company
Question: Dendrogram
Group my peptide ions according to how similar their 25 7
expression profiles are. 7
What's this? ]
‘We have used Correlation Analysis to evaluate the 20 —
relationships between the expression profiles of your 7]
peptide ions. ]
The results are shown in the dendrogram. " 15 __
More... 2 4
g <
Ask another question = a 7
8101
: Tag filter applied 4
‘ peptide ions may be hidden ] 1 |
r . 05 o | 1
‘# Anova  gValue Power Tag v Cluster q J‘ ‘ 1 | ‘ | =
9501 4.54E-10 2.11E-08 2 .9995 i {) = 1 ™ il - ——
13.. 4TIE-10 215608 > 9995 [iy 43 00 st o
7104 497E-10 22608 >.9995 [y Q
2215 501E-10 22608 29905 [
13.. 5.26E-10 2.27E-08 2 9995 [y {)
3
6411 S44E-10 23E-08 29995 [y {)
12.. 574E-10 2.39E-08 = .9995 a 2
5298 596E-10 2.44E-08 = .9995 G ‘g
8042 6.26E-10 2.51E-08 = .9995 a g 1
3
10.. 651E-10 2.54E-08 2 9995 [gg %
Eo
5527 6.54E-10 2.54E-08 2 9995 g 5
=
T
7437 691E-10 2.63E-08 29995 g 8
S -
2021 7E10 263608 :.9995 [ i
£
8642 728E-10 265608 = .9995 [y Q- a2
< . ] »
Experiment design 3

Review your data from a different perspective:

Current design: | AC vl Section Complete (3)

Correlation Analysis enables the grouping of peptide ions together according to how similar their
expression profiles are.

To highlight all the peptide ions demonstrating Increased expression in the C group click on a 'node' for a
branch of the Dendrogram (as shown abowe). As before, right click on the highlighted peptide ions in the
table and create a Tag for these peptide ions (Up regulated in C).

Create new tag @

[i] Up regulated in C

[ ok || cancel |

Also create a tag for those peptide ions showing Increased expression in A by first clicking on the other
'main’ node then right click on the highlighted peptide ions in the table and creating the New tag (Up
regulated in A).

Create new tag @

[:] Up requlated in A

[ ok || Ccancel |

Comment: When you review the tags using Edit you can see that the Magenta and Yellow tags have been
assigned to the same number of peptide ions. This shows how tabulated information about peptide ions can
be used alongside interactive graphical plots of multivariate statistical analysis to explore your data.

Note: two groups is a special case, for more groups this will not be the case, and additional tagging will be
required.
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(P Filter the peptide ions ==

Create a filter

Show or hide peptide ions based on a selection of their tags. Move tags to the appropriate boxes
to create the filter. For more guidance, please see the online reference.

Available tags: Show peptide ions that have all of these tags:
@ Wost abundant (2230 ide ions) @ Anova p-value < 0.05 (7943 peptide ions) ‘
! Max fold change = 2 (3888 peptide ions)
Significantly up in C {3937 peptide ion Show peptide ions that have at least one of
! Up regulated in C (3937 peptide ions) these tags:

Up regulated in A (4006 peptide ions)

Hide pephide ions that have any of these
ags:

Clear the filter

Tip: when reviewing the tags (see abowe) if you are not applying a new filter then use the Cancel button to
return to the main view, this prevents unnecessary recalculation of your data.

To mowve tothe next stage in the workflow, ldentify Peptides, click Section Complete.

Stage 9: Identify peptides

Progenesis QI for proteomics does not perform peptide identifications itself for DDA data. Instead it supports
identifications by allowing you to export MS/MS peak lists in formats which can be used to perform peptide
searches by various search engines. The resulting identifications can then be imported back into Progenesis
QI for proteomics, using a number of different file types, and matched to your detected peptide ions.

NOTE: If you have come straight to this stage having performed Automatic Processing then please ensure
that you have first filtered your data as described on page 20, to leave only peptide ions with a charge state
between 2 and 7. For completeness you may also wish to tag your data as described in the previous
sections (pages 33 to 41) before performing the Peptide Identification.

0P Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics =2 EcE ===
File 21l Xyl
Review Experiment Review Peak  Peptide [on Identify Refine Review Protein | H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n on In ea r
@ . A Waters Company
|dentify Peptides MS/MS Spectra
M“w by exparting peak list files ~ ) Batch inclusion options for creating export list of ms/ms spectra
to a protein identification program.
qr No filter applied Export Rank # Run Scannumber Exported Peptide ion intensity Precursorintensity (%) Charge  Precursor miz
T e [ Mol rseeoor szeeoos| o1 2l swaowr| BB
- Mms | rot T S 12 1Al 2726 No 7.6e+007 5.1e+007 66.5 2 539.3010
roteins ag ¥ Scor
o 2 0 — . 8 1Al 2767 No 7.6e+007 6.3e+007 822 2 539.3007
5 152 0 - = 13 1Al 2806 No 7.6e+007 3.8e+007 506 2 539.3008
52 | 109 0 - 19 1Al 2855 No 7.6e+007 15e+007 202 2 539.3004
18 | 102 o N 26 1Al 2906 No 7.6e+007 2.8e+006 38 2 539.3008
- 33 1 A1 2948 No 7.6e+007 1.5e+006 19 2 539.3010
73 |95 0 -
! 43 1 A1 2990 No 7.6e+007 8.5e+005 11 2 539.3008
el 0 - 47 1 A1 3040 No 7.6e+007 7.3e+005 10 2 539.3007
6 (8 0 = 32 1 A2 2846 No 7.7e+007 1.5e+006 20 2 539.3004
B A - 6 1 a2 2850 No 77e+007 66e+007 855 2 5393012
E EE - 10 1 A2 2931 No 7.7e+007 61e+007 795 2 539.3006
LA S 0 ] 17 1 A2 2979 No 7.7e+007 25e+007 331 2 5393007
67 |72 0 - ‘| mn | ’
131|711 0 s 5 5 = o n -
a Peptide ion number 1, m/z 539.3004, retention time 29.63 min, charge +2
8 |71 0 ™ .
Run:A1 Scan number.2686
m L 18000
Select the search program you're using:
[Mascor 3 £ 289w 10000
=z =
Help E g
= &
[ Export 37258 ms/ms spectra ] g =
5 30994 5000
MSMS Preprocessing =
[ Limit fragment ion count |40 ‘
. 0 | ‘ 1 \1 Il Ll . | |\ ]
Deisotoping and charge deconvolution 539 540 541 () 6 260 46[) 560 B[I)D 1D‘DD
mz mz
[ Import search results ] -
Clear identifications - Section Complete (2}

Note: ensure that NO tag filters are applied and that Mascot is the selected search engine.
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Determining protein identification is dependent on the availability of MS/MS data for the LC-MS runs. This
data may be available but limited if the LC-MS was performed in a data dependant MS/MS detection mode
due to under sampling. Under these conditions MS/MS data acquisition is dependent on thresholds and
parameters set prior to the acquisition of the LC-MS run.

For this example we are using LC-MS runs containing MS/MS data where the data was acquired in a data
dependant mode (DDA).

The Peptide Search page shows the number MS/MS that have been matched to each peptide ion in the
Peptide ion list (see abowe). MS/MS scans are matched to a peptide ion if their precursor m/z and aligned
retention time fall within the area of one of the isotopes of the peptide ion. The MS/MS scans which are
matched to the displayed peptide ions are shown in the MS/MS spectra list on the right.

The first step is to decide which MS/MS scans you wish to export to be identified. By default this is all the
available spectra for the peptide ions displayed in the Peptide ions list. This number is visible on the Export
button.

The set can be targeted using the tags and also refined with Select the search program you're using:
respect to quantity and quality of the spectra being sent to the ’Mamt ,l
search engine.

Help

I Export 37258 ms/ms spectra I

Note: by default the table is ordered on the number of MS/MS

. . . MSMS Preprocessing
spectra available for each peptide ion.

[T] Limit fragment ion count |40
The total number of spectra included in this setis 37258 as

shown on the Export button. Deisotoping and charge deconvolution

Before exporting the spectra, the set can be further refined. [ Import search results

ar identifications -

m

Note: many of the abundant peptide ions have a large number of <

spectra associated with them. To control the number of spectra
for each peptide ion, expand the Batch inclusion options.

P Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics felfa =
File LY Y]
Review Ewperiment  Review Peak  Peptidelon  Identify Refine Review Protein q
ImportDats  Alignment Fitering ~ Design Setup  Picking Statistics Peptides  QCMetrics  Identifications  Proteins Statistics Report nonlinear
° A Waters Company
Identify Peptides MS/MS Spectra
Run ms/ms ion searches by exporting peak list files ) Batch inclusion options for creating export list of ms/ms spectra
to a protein identification program.
R — .~ Rank [greaterthan  ~| 5 Peptide ion intensity |less than -
o filter applie
Create
[:‘ Peptide ion # |less than -| Precursor intensity |less than |
#  MS/MS| Proteins Tag v Scor Charge [iess than A Precursor intensity ([ees than |
= - (%)
PR s Scan number less than -| un name [:(omams -
52 109 0 - Exported | egual to | | Peptide sequence |contains |
18 102 0 -
3o o s Tsotope [less than - Protein accession |contains -
s N s 1D score [less than <) Pratein description |contains |
36 85 0 -
PR o s [lnc\udem export ‘ IEchudafmm expoﬂl IC\earaHﬁhers
9 79 0 -
4 75 0 -
. o s Export |Rank # Run  Scannumber Exported Peptide ion intensity  Precursor intensity (%) Charge  Precursorm/z  Isotope
- 0 - 5 2873 C2 763 No 2.1e+005 67e+004 313 3 580.2769 1
-, 0 s 5 10049 C2 8852 No 9.1e+004 4524004 496 3 687.3604 1
_ 8 6 1487 C3 5400 No 6.32+005 89e+004 141 4 7603506 1
56 67 0
[ =}
7 o Ter B+ g y
08 6 1707 A3 5567 N 372+005 1824005 480 2 8084498 1
43 67 0 - - =
3 66 0 - oy Y e — TN = -
U s 0 Peptide ion number 1, m/z 539.3004, retention time 29.63 min, charge +2
- -
. = r Run:C2 Scan number3061 3 EE06
Select th h ' :
h:ec e search program you're using: _ 2606
[Mascst <] =
== E 289874 —
Help ] ‘ | l ‘g 1.5E+06 |
= 5 E
Export 18065 ms/ms spectra 5 =
< 19 1E+06
MSIMS Preprocessing b} |
N = 5E+05
[T] Limit fragment ion count 40 ‘ J
Deisotoping and charge deconvolution P e 0 | |1l T Ll ”.| - EI' .
i 0 200 400 600 800 1000
" :
Cloar entifoations  ~ Section Complete (3|

For example: We will make use of the 'Rank’ value to reduce the number of Spectra being used for each
peptide ion to a maximum of 5.
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The 'Rank' of each MS/MS spectra is determined by comparing its % value against all other spectra
matched to the same peptide ion.

Export # Run  Scan number  Exported I Peptide ion intensity ~ Precursor intensity I{%J Charge Precursorm/z Isotope Ids
C ont e~ s a1 ——=2 CLE 1 nnc ) o TR 1 i
| The rank of each M5/MS spectrum found by comparing its "%’ values against all other spectra matched to the same peptide ion. L
> T Z TV TEFOUY TEETUUY T > TITOIY =
[ 6 1800 A3 4618 Ne 2.9e+005 11e+005 394 2 783.8677 1
[ 6 1738 C2 8216 Ne 2.9e+003 1.6e+003 44 2 729.8898 1 v
“ m | 3

Note: the % value for each spectra is the Precursor intensity as a percentage of the Peptide ion
intensity

Set the Rank filter to ‘'greater than' 5 and click Exclude from export this reduces the number to spectra to
export to 18068

Limiting the ‘fragment ion count' (FIC) for the spectra being exported can improve the quality of the spectral
data being used in the search by removing noisy peaks.

For example for the current spectra, reduce the FIC to 40.

Note: the effect this has on the number of peaks in the spectra. This 'limitation’ is applied to all the spectra
being exported; hence the export file size will be reduced.

Peptide ion number 283, m/z 901.462, retention time 33.896 min, charge +2

Performing the Search

Select the search program you're using: Run:C2 Scan number:3762
[Mascot -] 200
33.088
Help =
E 5 150
[ Export 18063 ms/msspectra | g 33909 3
£ £
MSMS Preprocessing 5 £ 1004
| Limit fragment ion count |40 ‘E 4.805
== 504
Deisotoping and charge deconvolution 15673 ‘ |
o 90| N
W7o b3St S5 0 500 1000 1500
Import search results mz

Clear all identifications Section Comp

Peptide ion number 283, m/z 901.462, retention time 33.896 min, charge +2

TIEL

Performing the Search

Select the search program you're using: Run:C2 Scan number:3762
[Mascot - 2004
Help =
E 5 1504
[ Export 18063 ms/ms spectra ] 2 H
£ =
MSMS Preprocessing g = 1004
Limit fragment ion count |40 = g
o— 50
[T Deisotoping and charge decenvelution H ‘ ‘ H ‘ ‘ ‘ ‘ |
0 T T T
sz S0 s s 0 500 1000 1500
[ Import search results mz -

Clear all identifications Section Complete ()

For this example we will NOT limit the fragment count, so leave it un-ticked (the default setting).
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Performing an MS/MS lon Search

Select the search program you're using:

Having chosen 18068 spectra to export, as described abowve: Maccot
1. Select appropriate search engine i.e. Mascot PLGS (~3mil
Click ‘Export 18068 ms/ms spectra’ to save search as file SEQUEST (dtn 6 pemsrn Fles)

Phenyx
Spectral Library Search
Ion Accounting

2
3. Perform search on appropriate search engine and save results file
4

Click ‘Import search results’, locate results file and open

Deisotoping and charge deconvelution

[ Import search results ]
Please refer to Appendix 11 (page 95) for details of the 'Search Clear identifications -
Engine' parameters used in this example Select the search program you're wsing:
’Mascot v]
. . Help
Tip: For exporting mzldentML of results to PRIDE where the Search
Method is MascotSearch you must select additional Mascot Export | Ewort18068 ms/msspectrs |
Fields when exporting your search results from Mascot to Progenesis: MSMS Preprocessing
(Protein sequence (Protein Hit Information) and Start and End (Peptide (1 Limit fragment ion count 40
Match |nf0rmati0n)), Appendix 11 (page 95) Deisotoping and charge deconvelution
[ Import search results
Note: the blue link provides you with details on the appropriate formats for Clear identifications -

exporting search results and access to additional formats

Note: an example Search Results file, from a MS/MS lon search, is available in the folder you restored the
Archive to (Search Results.xml). Select the 'Mascot' method and import this file to see results like those

QP Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics = ==
File *%0en
Review Experiment  ReviewPeak  Peptidelon Identify Refine Review Protein a
Import Data  Alignment Filtering Design Setup. Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report non | Inear
. A Waters Campany
Identify Peptides MS/MS Spectra

Run ms/ms ion searches by exporting peak list files

s e b =Pt ~) Batch inclusion options for creating export list of ms/ms spectra

. Rank | less than Peptide ion intensity |less than
= Nofilter applied P v
Peptide ion 2 |less than Precursor intensity | less than
# msms|eroteins gl scor Charge [less than Precursor intensity [ass than
(%)

L R o =

Scan number |less than Run name | contains

6261 Exported [equalto [:] Peptide sequence |contains

Protein accession |contains

2 152 |2gij254976387,gil25!
52 109 |11gi[112181139 gifls
18 102 |2qij254976387,gi[25"

73 95 0 Isotope | less than

Protein description |contains

44 88 3 gi|21702505,gil254¢ 398

% s |o I Import search results ==

P 0 = ude in export | | Exclude from export I Clear all ﬁltersl
‘.0_\ 9052 spectrum matches have been imported and assigned to peptide ions

9 70 2 gi| 254976387 gi|25¢ 6071 =

4 75 2 gi|254976387,gi[25¢

P 0 recursor intensity (%) Charge  Precursorm/z ks

s14 o7 2 sisar)

5.1e+007 66.5 5393010

131 71 |2 gi|254976387 gif25t
8 71 |2qij254976387,gil25"
56 67 |5 gi|l46325984gil2L"
13 67 o

3 66 |11gi[112181130 gl

8 1 A1 2767 No 7.6e+007 6.32+007 822 5393007

H
5
2
E
SRR

13 1 A1 2806 No 7.6e+007 38e+007 50.6 539.3008 &
< m ] v

Peptide ion number 1, m/z 539.3004, retention time 29.63 min, charge +2

s EREE
@
3
3

34 65 2 gi|254976387,gj[25¢ 877,
Run:A1Scan number2686
1 n s 15000
Select the search program you're using:
[Mascot - E 2087 40000,
Help g g
£ 2
Export 0 ms/ms spectra ] =
H 30.9%4 5000
MSMS Preprocessing =
[] Limit fragment ion count |40
0
Deisotoping and charge deconvolution 533 540 541 542 ; o P i L 0
mz
mz

| Import search results |

Clear identifications - Section Complete ()

On importing the Search results the Peptide ions table updates to reflect the identified proteins and the
relevant score for each searched peptide ion.

In order to review the quality of the Peptide Search results click on the next stage in the workflow, QC
Metrics.
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Stage 10: QC Metrics

Progenesis QI for proteomics includes a number of batch-based QC metrics which you can examine to
increase confidence in, or identify issues with, your data. These views are presented at the “QC Metrics” page.
By setting up experimental groupings that correspond to your batch metadata, you are able to investigate
whether there are any systematic effects associated with your processing. This gives you confidence that your
conclusions are not affected by technical biases within the course of the experiment.

0IP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics EI@
File *0Q9 g
Review Experiment Review Peak Peptide lon Identify Refine Review Protein n n | i n .r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report 0 ea
0 A Waters Company

Review Results
Using this screen, you can review some high-level

Identifications overview LC peak width | Peptide ion dynamic range |

metrics for your experiment. 50X 40

Review the experiment metrics A =30 =
Review the experiment, looking at trends across < QE

all runs, or focusing on a single run: B3 5 i

3 £ £
@[ Overview o] SQD :61,2

| 0 metrics have been flagged 200 s I3

ag £ a
- Sample preparation metrics 10 10 1

™ | 0 metrics have been flagged

[ e e e B S B S e [0 e e N T T
{:"Iif:‘;[“j”fa"‘_ftg':jl_HJJE, O proteins | Peptides 'Peptide ions 0 20 40 60 BO100120140160180200 0012 3 456 7 83
S - Identifications LC peak width (seconds) Log10f{abundance)
— Experiment metrics
| 0 metrics have been flagged Precursor m/z | Precursor retention time | Mass errors |
4 6
Flag any areas for concern 40
If you see anything that's a cause for concern, ?\?3 _ ¥
click its flag button to enter a comment about it. = ;’f-SU =
3 ]
£2 5 £
Produce a report g el E
Create a report for either the flagged metrics, or 2 §ZD 22
for all metrics. =1 £ =
Report all metrics | P 10 o
400 800 1200 1600 2000 o <-109 -7-5-32-113 57 9>10
600 1000 1400 1800 2200 it T o2nd ' 3rd | 4th -10-8 -6 -4-20 24 6 810
miz Retention time quartile Mass error (ppm)

Precursor charges | Missed cleavages (assuming tryps Peptides per protein (overview) |

6

=
u

2 g” 2
g § §
H £40 =
S
& £ g
S & <
1 20
e e e e e o S e o , , o . : v
1234567 89 10-10 0 1 20 40 60
Experiment design Precursor charge Missed cleavages Number of peptides
Review your data from a different perspective:
L d: i ified I i =
ICurrent desiam | AC vI egen Not identified O Identified Section Complete (3) |

The charts are updated with changes in your active experimental design, allowing you to examine the effects
of all stages of your processing if you wish through using different batch divisions.

Metrics

There are two sets of metrics. Firstly, the oveniew page provides nine at-a-glance summary measurements
which cover the experiment as a whole. Then, the remainder of the pages provide more detailed information
and bring in the batch-by-batch detail, some of which builds on the oveniew charts:

e Sample preparation metrics — highlighting issues or problems with the preparation of your samples:
Missed cleavages, modifications and abundance dynamic range

e Instrument metrics — highlighting whether your chromatography column and mass spectrometer are
configured and performing correctly:

Mass accuracy, abundance dynamic range (again), precursor charges, MS1 scan rates

o Experiment metrics — concerning the identified proteins and peptides in your experiment, allowing you
to pick out any outlying runs or conditions:

Proteins, peptides, peptides per protein, % of peptide ions identified, proteins per condition
More detailed information on the QC metrics is available on the EAQ pages.
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Interpretation and use

It's worth noting that there is no simple ‘right’ or ‘wrong’ answer as to whether your data are of high enough
quality.

Note: QC measurements are designed to flag up potential issues for investigation, hence there must be an
assignable cause to the variation observed to render QC practical.

Furthermore, the QC metrics will be rebuilt if you delete and re-do any stages leading up to them (for example,
clearing identifications and re-searching with changed identification parameters, or altering the alignment).
Hence, if you archive your experiment before and after your changes, or export the charts before and after,
you can see the effects of your changes upon the quality measurements — a very useful method for assessing
your interventions.

Note: that the oveniew metrics can each be expanded by clicking on the top-right icon in the sub-window.
Additionally, hovering owver a column will bring up a tooltip containing quantitative information on the results.

LC peak widthD
A0
3
&
8 20 <X < 40
5207 O Not identified: 35.87%
E%' Oldentified: 1445
Total: 37.31%
10+ —
D_ T 1 1 1 1 1 1 I 1 1 I
0 20 40 &0 &0 100120 140160 180200
LC peak width (seconds)

You can also tag metrics of interest or concern with a comment for your records, which is saved with the
experiment. To do this, click the empty flag icon in the tab header for the given metric (or in the tile header on

the overview screen):

Missed cleauagesE| PTMs | I Abundance dynamic range | | | Identifications D\FENiEWD @ ]

This will pop up a dialog allowing you to enter a comment describing why this metric has been flagged.

Reporting
Produce a report

You can export a report for your own records, or to pass on to Create a report for either the flagged metrics, or
another member of your team: for all metrics.

[ Report flagged metrics | [ Report all metrics |

Report all metrics:

Generates a report containing all metrics shown in the application (oveniew, sample preparation metrics,
instrument metrics and experiment metrics). This may be useful for documentation purposes, or to verify the
quality of your experiment.

Report flagged metrics:

Generates a report of only metrics you have flagged, along with the message you provided. This may be useful
for giving to a technician or other team member, to highlight areas of the experiment that need improvement.

In order to review, and refine the quality of the Peptide Search results click on the next stage in the
workflow, Refine Identifications.
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Stage 11: Refine Identifications

In this example the organism under study is Clostridium difficile

Note: before removing any identifications, make sure there are no tag filters applied at the Identify peptides

stage.

As an example the following section describes how sequential filtering of the Peptide results can be

performed using the following thresholds described below:

e Remowe identifications with a Score less than 40

e Remowe identifications where less than 2 hits were returned

¢ Remowe all identifications where the Protein Description Contains 'hypothetical'

¢ Remowe all identifications where the Protein Description Contains the following: ‘Like’, 'Putative’,
‘Probable’, ‘Potential’, ‘Predicted’ and ‘Partial’

¢ Remowe all identifications where the Protein Description Doesn’t contain ‘Clostridium difficile’

File

Import Data

delete.

either:

Review
Alignment

Refine Identifications

No filter applied

# Total Hits m/z
2 10 805.44;
3 55 598.327
4 10 624.297
5 35 604.337
6 15 626.31¢
7 18 663.86¢
8 10 462.27(
9 12 753.82¢
10 20 595.31¢
11 18 573.80:
12 60 573.32%
656.861

Filtering

RT (min

54.88
30,51
2763
2633
3894
46,60
3433
3046
36.87
2419
4174
4414

Experiment
Design Setup

If your peptide identifications include unwanted or
irrelevant results, you can remove them here.

Specify a set of deletion criteria
1In the batch deletion criteria, enter the property
values for a set of identifications you want to

Delete the unwanted identifications
To delete the identifications you don't want, click

+ Delete Matching Search Results, to delete
the highlighted IDs

* Delete Non-matching Search Results, to
delete the IDs that are not highlighted

Reset the criteria to start again

To specify another batch of identifications to
delete, click Reset the Criteria and then return to
step 1 above.

Create.. |

Charge Tag

[ R N S R N S R T

.

LN N N NN N N R N

4 30

n

[P Progenesis QLp Tutorial for DDA - Progenesis Q1 for proteomics

Review Peak  Peptice lon Identify Refine Review Protein
Picking Statistics Peptides QC Metrics  Ientifications  Proteins Statistics Report
Batch deletion criteria
I Score [Iess than " 40 I Sequence Length |less than - ‘

Hits [less than -
Absolute mass error (ppm) [less than -
Retention Time | less than "

Charge | less than "
Sequence | contains |
Accession | contains -

Description | contains -
Medifications | contains "

(=85S 5
L " e
nonlinear

A Waters Campany

Delete matching search results | [ 7l Delete non-matching search results | [ Reset the criteria|

# Score Hits. m/z  RT(mins) Charge Mass Mass ern Sequence Accession

97 73531 5 66838 2025 2 133470 -0.80 @ KVYLAGGY... @ gil1267004...
97 7351 5 66838 20.25 2 13347 -0.80 ‘ KVYLAGGV... ‘ gi|2964523...
97 7351 5 66838 2025 2 133470 -0.80 @ KVYLAGGV... @ gi|2556567...
99 5932 5 52882 3990 2 10556: -0.39 @ VLELNELVK @ gi]1503921..,
99 5832 5 528.82 3990 2 1055.6: -039 @ VLELNELVK @ gi]1266976...
99 5932 5 52882 3990 2 10556 -0.39 @ VLELNELVK @ gi]1583195...
101 3830 5 82569 4490 4 32087: 103 @ ELITPASA.. @ gil87239956
101 3930 5 82569 4490 4 3298.7: 103 @ ELoTPASA.. @ gil2067250...
101 3830 5 82569 4490 4 32087: 103 @ ELITRASA.. @ gil92330859
101 3930 5 82569 4490 4 32087: 103 @ ELITPASA.. @ gi|2549763...
104 224 1 45656 1662 3 13666 -0.02 @ LAGDDRYE.. @ gi|2551019...
104 3224 1 456,56 1662 3 1366.60 -0.02 @ LAGDDRYE.. @ gi|2549763...
108 11464 5 11161 6053 2 22301t 033 @ AFPVWGGTG... @ gil70632806
108 11464 5 111610 6053 2 22301f 033 @ AFVVGGTG... @ gi|2549763...
108 11464 5 111610 6053 2 22301t 033 @ AFVWGGTG... @ gil2551019...
109 6489 5 88242 4824 4 3525.6( 143 @ DLTGASAD... @ gil87239954
109 6483 5 88242 4824 4 35258 143 @ DLTGASAD... @ gilg7239952
109 6489 5 88242 4824 4 35256 143 @ DLTGASAD... @ gi|2551018...
112 6269 5 70286 2922 2 140370 -0.54 @ EVENELKD... @ gi|2549763...
112 6269 5 70286 2022 2 140370 -0.54 @ EVENELKD... @ gi]11495150
< ]

Madifications

precursor of the 5-la:
S-layer protein precu )
cell surface protein [
505 ribosomal protei
505 ribosamal protei
505 ribosomal protei
s-layer protein, partis
S-layer protein A, pa
s-layer protein, partis
cell surface protein
cell surface protein [
cell surface protein (:
S-layer protein precu
cell surface protein
«cell surface protein (!
s-layer protein, partis
s-layer protein, parti:
cell surface protein
cell surface protein [!
SIpA [[Clostridium] d ~

»

Resolve conflicts > >

‘ I 2968 search results. 554 matching batch delete options. I

Section Complete .2 |

On the Batch detection options panel, set the Score to less than 40, then Delete matching search results.

Note: the search results matching the filter criteria turn pink and the total is displayed at the bottom of the
table (554 matching out of 2968)

Note: a dialog warns you of what you are about to

delete
Click Yes.

P Delete 554 search results?

3

| Are you sure you want to permanently delete 554 peptide search results?

Now click Reset the criteria to clear the previous threshold then apply the next filter ‘Hits: less than 2’.
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Then in the ‘Description’ field enter ‘hypothetical’ and delete matching search results. Then also in
Description field enter the ‘regular expression’: regex: like|puta|prob|pote|pred|part and delete matching

search results.

QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics
File

Review
Alignment

Experiment

Impert Data Fitering  DesignSetup  Picking

Refine Identifications

If your peptide identifications include unwanted or
irrelevant results, you can remove them here

Specify a set of deletion criteria

In the batch deletion criteria, enter the property
values for a set of identifications you want to
delete.

Delete the unwanted identifications
To delete the identifications you don't want, dlick
cither:
* Delete Matching Search Results, to delete
the highlighted IDs
* Delete Non-matching Search Results, to

Review Peak.

Peptide fon

Statistics

Batch deletion criteria

Identify

Peptides

Score

Hits

Mass

Absolute mass error (ppm)

m/z

Retention Time

less than

less than

less than

less than

less than

less than

QC Metrics

Refine
Identifications

Review
Proteins

Protein
Statistics

h L 1)
nonlinear

A Waters Company

Report

Sequence Length
Charge
contains

Sequence

Accession

Description [contains = | [eges likelputalproblpotelpredipart |

[ 22 Delete matching search results | (|1 Delete non-matching scarch results | [ Reset the criteria |

delete the IDs that are not highlighted

elete search results? e ccession lodifications -
0P Delete 737 search results? = A Modificati E
ettt b @ s, e e
delete, click Reset the Criteria and then return to | Are you sure you want to permanently delete 737 peptide search results? | bk @ gi[71732044 S-layer protein [Closi
step 1 above. DNK @ gill121811.. s-layer protein, parti
S Nofiterappled DNK @ gilL463250... S-layer protein, parti
DNK @ gilg7230e56 s-layer protein, parti
—— P pe— vee ][ Mo | bnk @ gipoe72s0.. Selayer protein A ps
it it
otal Hite |2 (minj Charge) Tag NK @ gil21702505 S-layer protein [Clos
S e = 1 5957 5 53930 2063 2 10765 -037 @ LLFTQUONK @ gil2067250.. S-layer protein A, pa
2 1 805447 5488 3 1 5957 5 53030 2063 2 10765¢ 037 @ LLFTQVDNK (@ gil87239954 s-layer protein, parti
3 53 39832 3031 2 1 5857 5 53830 2963 2 10765¢ -037 @ LLFTQVDNK @ gi2551019.., cell surface protein (!
4 10 624290 2763 2 | i 5957 5 53030 2963 2 107650 -037 @ LLFTQVDNK (@ gil92380869 s-layer protein, partii
5003 604337 2633 2 ] 1 5357 5 53930 2063 2 107650 037 @ LFTQUONK @ gilg7239952 s-layer protein, parti
.31 38 : ’ } 241330 2. gi cell surface protein (!
6 15 62631 3894 2 ] 2 7575 80544 5488 3 241330 248 @ LVSPAPNL. @ gil2551019. 1 surf in
7 18 653866 4650 2 d 2 7575 80544 5488 3 241330 248 @ LVSPAPNL. @ gil2549763.. cell surface protein (
g w0 262270 3433 2 ] 3 5172 5 59832 3051 2 11946 021 @ YQWLYPE. @ gill463259.. S-layer protein, parti
9 12 75382 3046 2 3 5172 5 59832 3051 2 11944 @ YQWLYPE.. @ gilg7239956 s-layer protein, parti
0 20 59531¢ 3687 2 i 3 5172 5 59832 3051 2 11944 @ YQWLYPE.. @ gil92380869 s-layer protein, parti
11 S7380: 2418 2 i 3 5172 5 59832 2051 2 @ vQwivpE. @ gil2551019.. cell surface protein (
I 57332 4174 2 i E] 5172 5 59832 2051 2 @ YQuuLYPE.. @ gi2067250.. S-layer protein A, pa
- se8e 4414 2 i- : 3 5172 5 50832 3051 2 @vouivee. @ gi\ET‘ZE‘EQSZ s-layer protein, partii +
[ m ] » “ m »

I Resolve conflicts >>

] I 2094 search results, 737 matching batch delete options. |

Section Complete

Finally alter the Description to ‘doesn’t contain Clostridium difficile’ and delete the matching search results.

QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics
File
Review
Alignment

Experiment

Impert Data Fitering  Design Setup

Refine Identifications

If your peptide identifications include unwanted or
irrelevant results, you can remove them here.

Specify a set of deletion criteria

In the batch deletion criteria, enter the property
values for a set of identifications you want to
delete.

Absolute mass error (ppm)

Delete the unwanted identifications
To delete the identifications you dont want, click
either:
* Delete Matching Search Results, to delete
the highlighted IDs

* Delete Non-matching Search Results, to
delete the IDs that are not highli

Review Peak
Picking

Peptide Ton

Statistic:

Retention Time

s

Batch deletion criteria

Score
Hits.

Mass

m/z

less than

less than

less than

less than

less than

less than

00
Refine Review Protein p
QCMetrics  Identifications  Proteins Statistics Repart nonlinear

A Waters Campany
Sequence Length | less than
Charge | less than
Sequence | contains

Accession | contains

[Description [doesn't contain_* [ clostridium difficle ]

[ 2 Delete matching search results | [ ) Delete nan-matching search results | [ Reset the criteria |

#  Score  Hits  m/z RT(ming) Charge Mass Massem  Sequence Accession  Modifications .

Reset |.|’Ie criteria to slart.aga!n 1 5057 63... cell surface
To specify another batch of identifications to QIP Delete 177 search results? 2]

delete, click Reset the Criteria and then return to 1 5057 505 S-layer prot
step 1 above. 1 5057 | Are you sure you want to permanently delete 177 peptide search results? | Pa44 S-layer prot
% Nofiter applicd 1 5057 19... cell surface
2 7517 19... cell surface
S PSP B e 2 7517 63... cell surface
o= | e un | Lare | ed 3 5172 Vor 63.. cell surface
2 805441 5488 3 2 5172 5 59832 2051 2 11946: 021 @ YQULYPE.. @ gil2551019.. cell surface
305 598321 3051 2 1 077 5 62420 2763 2 12465 025 @ DVENAIDD.. @ gil2549763... cell surface
4 0 624290 2763 2 L 4 277 5 62420 2763 2 124650 025 @ DVENAIDD.. (@ gil2551019.. cell surface
50035 604337 2633 2 & 5 7610 5 60434 2633 2 120660 002 @ VVLAGGV.. @ gill1496150 SIpA [[Clost
6 15 62631 3804 2 ] 5 7610 5 60434 2633 2 12066( 002 @ VVLAGGV.. @ gill267004.. precursor o
71 563860 4660 2 ] 5 7610 5 60434 2633 2 12066t 002 @ VVLAGGV.. @ gil2549763... cell surface
8 10 46227 3433 2 [} 5 7610 5 60434 2633 2 12066t 002 @ VVLAGGV.. @ gi|2551019... cell surface
9 12 75382t 3046 2 [} 5 7610 5 60434 2633 2 12066t 002 @ VVLAGGV.. @ gil70632806 S-layer prot
10 20 50531¢ 3687 2 € 5 7610 5 60434 2633 2 12066t 002 @ VVLAGGV.. @ gil2556567... cell surface
1118 573800 2418 2 i 5 7610 5 60434 2633 2 120666 002 @ VVLAGGV.. @ gil2064523... S-layer prot
15 & S733% 4174 2 i 6 4791 5 62631 2894 2 12506: 021 @ DLKDWD.. @ gil2549763... cell surface
[P 55686 4414 2 é 6 4791 5 62631 2894 2 12506. 021 @ DLKDWD.. @ gil2551019.. cell surface

‘...‘ an noman: nrns s | - - ‘l-_!‘| A 4791 5 A2R31 28 q‘:,. 2 12506 021 & niknvwn | & il21707505 S-laver nr:vf -

I T | 1357 search results. 177 matching batch delete optiens.

Having applied all the filters there will be 1180 search results remaining

To validate the Peptide search results at the protein level click on Resolve Conflicts (bottom left).
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Resolving Conflicts

This stage allows you to examine the behaviour of the identified peptides and choose to resolve any conflicts

for the various peptide assignments at the protein level.

The Resolve Conflicts stage is now accessed from the bottom left of the Refine Identifications stage.

The number of conflicts you have to resolve will depend on the scope and stringency of the filters you apply

at the Refine Identifications stage.

Details on performing conflict resolution are available in Appendix 8 (page 86)

For this guide: we will NOT resolve the conflicts.

The following pages describe the handling of Protein
grouping and Protein Quantitation. Options for these
are available at both Resolve Conflicts and Review
Proteins

Note: the default settings are to Use Protein Grouping
and Relative Quantitation using HiN (peptides =3)

Protein Grouping

=)

QP Protein quantitation options

Quantitation method:

[Relative Quantitation using Hi-MN - I

Number of peptides to measure per protein (N): 3 Ei

I Use protein grouping I.e. hide proteins whose peptides are a subset
OF anctner protein s,

0K

|| cancel

Where proteins are identified containing the same peptides then they are effectively indistinguishable aside
from the score. Also where one protein contains only peptides that represent a subset of another protein’s

peptides, the protein with fewer peptides can be subsumed into a group where the protein with the greater
number is deemed the ‘patriarch’ and appears in the proteins table.

With protein grouping switched on (default setting) protein groups, the additional members are indicated by a
bracketed number located after the Accession number. Taking flagellin subunit as an example, there are 9
additional group members. There are no conflicts and all the peptides are uniquely assigned.

Experiment design: [AC v]
Prote’ No filter applied Peptide ions of gi|254973900 Ne filter applied
Create... | Create... |
Accession Peptides Unique Conflict: S * & I [ Score Hits Correlation Mass Mass error (p...  RT (mins) Charge Tag *
(@ 9i[260682215 (+1) 24 1 18 2 74 e 1 63.9 5 0.968 1669.888 -0.0967 424 3 B
(@ gilL26700407 17 17 0 1 13 ® 0 103 3 0.966 1669.887 111 424 : B
I‘ 4i|254873900 (+9) 15 15 0 1 148 @ 2 101 5 0925 1230.609 -0.407 229 2 E
@ 0il126698450 (+1§ gi[254973900 - flagellin subunit [Clostridium difficile QCD-66c26] | B 5 0958 2317.115 0167 289 2 E
(6 qi[1266597363 (+1) 10 10 0 2 ¥ 175 @ 3 609 3 0.954 2317.115 0157 389 3 =] S
< LU 3 < L *
1 Protein: gi]254973900 flagellin subunit [Clostridium difficile QCD-66c26]
¥ No protein selected
Protein resolution
Conflicting proteins Peptide ions of conflicting protein
Accession Peptides Unique Conflict: P # I B Score Hits  Correlation  Mass Mass error (p...  RT (mins) Charge Tag -
4 nr 3 4 m 3

[@ Refine Identifications |

Section Complete )]

Now open the protein options and untick Use protein grouping to examine the effect of the process.
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As grouping is switched off the grouped proteins appear with conflicts to the other group members and there
will be no unique peptides for each group member.

Experiment design: IAC ']
Proteins No filter applied Peptide ions of gi| 260682017 No filter applied
Create... Create..
Accession Peptides Unique  Conflict: Score b # I B Score Hits  Correlation Mass Mass error (p.. BT (mins) Charge Tag L =
(@ 9i|260682017 15 0 127 195e-03| | 1839 © 0 99 4 0958 1407656 0.593 287 2 B 1
@ 9il254973300 15 0 127 1.95E+03 887 0 109 5 0.968 1692.534 1 207 2 B 4[=
@ gil5668937 14 0 123 1.9€+03 3330 1 847 4 0.874 1423649 0431 27 2 = 7L
@ vil261863741 14 0 121 L.76E+03 477 ©o 1 474 5 0978 1692.835 -0.238 207 EN | 5
(@ qi[10281485 10 0 94 1.27E+03 300 0 438 4 0.963 1676.538 119 ETE] 3 B 7
@ 0i[126697810 10 0 91 1.19E+03 449 0 933 5 0.965 1676.838 121 348 : B 7
d qil10281457 g ] ] 565 148 2 101 5 0.825 1230.609 -0.407 229 2 B 3
@ 9i|21702505 26 0 67 25E+03 157 0 125 5 0958 2317.115 0167 389 2 B 5
| @ gil73745726 5 0 54 662 |~ 175 3 609 2 0.954 2317115 0.157 389 3 B 3T
< m ¥ 4| n *
1 Protein: gi|260682017 flagellin subunit [Clostridium difficile CD196]
4 Protein: gi|254973900 flagellin subunit [Clostridium difficile QCD-66c26]
Protein resclution
Conflicting proteins for peptide ion 1839 Peptide ions of gi| 2549735900
Accession Peptides Unique Conflict: Protein Sc # I [ Score Hits Correlation Mass Mass error (p..  RT (mins) Charge Tag v A~
(b gil254973300 15 0 127 195E+03 1839 0 a9 4 0958 1407656 0.593 /7 2 B 12
@ gi|260682017 15 0 127 195E+02 887 0 109 5 0.968 1692.834 1 07 2 B 46
@ gil5668937 14 0 123 19E+03 3330 1 847 4 0.874 1423649 0431 27 PR 73
@ gil261863741 14 0 121 176E+03 477 1 474 5 0978 1692.835 0238 07 1B 54
@ gilLo281485 10 0 94 127E+03 300 0 438 4 0963 1676838 119 348 : B 76
@ gilL26697810 10 0 91 119E+03 449 0 933 5 0.965 1676.838 121 3458 2 B 75
@ gilLo281487 8 0 75 985 148 2 101 5 0925 1230609 -0.407 29 2 B 21
@ gil73745726 5 0 54 662 157 0 125 5 0958 2317115 0167 389 2 B 56
175 3§09 3 0954 2217115 0157 189 1 B 21
2646 0 TI6 5 0872 1386.71 0.106 178 : 52
77 _aac 4 acc - nnac 1non cac A anE W n - [~ +a T
4 | m r 4| . | r
(€) Refine |dentifications l | Protein options.. | l Section Complete (3

All the group members will appear in both tables with large numbers of conflicts with the other group
members.

Note: flagellin has no unique peptides as they are all present in flagellin subunit protein hence the reason
for grouping. As a result all the conflicts are internal to the group.

OF Protein quantitation options (23]

Quantitation method:

[Relative Quantitation using Hi-N 'l

Mumber of peptides to measure per protein (M): 3 E'

Now set the Protein Options back to Use
protein grouping.

I Use protein groupindli.e. hide proteins whose peptides are a subset
of another protein’s,

OK | [ Cancel
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Protein Quantitation options

There are 4 options with which to control how the Protein Quantification is performed by Progenesis QI for

prOteomICS ' OIP Protein quantitation options @
Quantitation method:

The default option that will be applied is Relative Belatice Ouantitationusgabiist -

QU antitation usin g Hi-N Absolute Quantitation using Hi-M

* Requires a calibrant protein to calculate absolute amounts
* |ses the most abundant N peptides
* Allows comparison between proteins within a run

Relative Quantitation using Hi-N

* Uses the most abundant N peptides
* Allows comparison between proteins within a run

If you have selected one of the other options during the

Relative Quantitation using non-conflicting peptides

Setup of the Auto Processing of your data (Stage 1) then | e Uses only peptides which have no conflicting protein identifications 1
this OptiOn will be applled * Allows comparison of a single protein across runs
'— Relative Quantitation using all peptides =

* Uses all peptides identified as part of a protein
* Allows comparison of a single protein across runs

Hi-N in Progenesis QI for proteomics is an implementation of Hi-3 as described by Silva et al. [References].
After peptide and protein identification, the abundance of each peptide is calculated from all its constituent
peptide ions.

WP Protein quantitation options

(el
For each protein, the N most abundant peptides (N being set | Quantitation methad:

according to the user selection) have their abundances | |Relative Quantitation using Hi-N -

averaged to provide a reading for the protein signal. =

Mumber of peptides to measure per protein (N):

The ranking of peptide abundance is based on the integrated
value across all the runs, allowed by the accurate alignment
and lack of missing values. This gives added confidence in _ o ) _

) A . . Use protein grouping i.e. hide proteins whose peptides are a subset
the peptide selection, taking all runs into account to make the of another protein’s.
ranking robust.

| OK H Cancel ]

The averaged abundance readings not only make possible the relative quantitation of the same protein
across all runs to be determined but also allow, with the inclusion of a known amount of a calibrant protein in
each run, this to be conwerted to an absolute reading for protein amount.

To generate values for absolute quantitation enter the accession number and amount for the calibrant.

'UJP Protein quantitation options @
QP Protein quantitation options @ Quantitation method:
Quantitation methodk [Absolute Quantitation using Hi-N -]
[ﬁbsoluk Quantitation using Hi-N '] Number of peptides to measure per protein (N): 3

Mumber of peptides to measure per protein (N): 3 5 Calibrant accession: | gi[1257007]

Calibrant accession: ‘ 4y The calibrant protein can't be found. How will gil126700790
measurements be calculated? enolase (2-phosphoglycerate dehydratase) (2-phospho-D-g.
Amount (fmol): gil126700794

Amount {fmol):

lyceraldehyde-3-phosphate dehydrogen Clostridium d
Use protein grouping i.e. hide proteins whose peptides are a subset e ey phosphate dehydrogenase [ femm

of ancther protein's Employ protein grouping, i.e. hide proteins whose peptides are a
subset of another protein’s.

The absolute amounts, based on the calibrant used, are reported at the Review Proteins stage as additional
columns (one for each condition) following the protein description.

: . @ Help
Review Proteins = Nofilter applied
Using this screen, you can find the proteins of |
interest in your experiment.

Set the quantitation options Max fold change Highest Mean Lowest Mean Description Amount (fmol) - A Amount (fmol) - C

If you've not already done so, choose between -

relative and absslute quanlita’tinn, use of Hi-N, ferredaxin [Clostridium difficile 630] 108 543

protein grouping snd more. |___ fructose-1,6-bisphosphate aldolase [Clostridium difficile 630]

C RNA-binding protein Hfg [Clostridium difficile £30] 472
9,58 A C phosphatase, 2C family [Clostridium difficile 630] 123 0.128 =
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The ranking of peptide abundance is based on the integrated value across all the runs, allowed by the accurate
alignment and lack of missing values. This gives added confidence in the peptide selection, taking all runs into

account to make the ranking robust. These Hi-N methods allow the relative and absolute comparison of
proteins within the same run.

Note: When there are peptide conflicts (a peptide is shared between two proteins, for example) it is important
to assign the signal correctly for absolute quantitation. To do this, Progenesis QI for proteomics carries out a
two-step process. Firstly, Hi-N is carried out only on the N most abundant unique (non-conflicting) peptides of
the proteins concerned. This provides a ratio estimate for the two proteins based only on unshared peptides.
The abundance of any shared peptides is then divided and allotted in this ratio between the two proteins, and
the full Hi-N calculation is then applied using the divided values for conflicted peptides.

Naturally, if the conflicted peptides are not among the N most abundant in either protein initially, then this will
not cause any difference in the result.

Relative Quantitation can also be performed comparing a single protein across all the runs using only the
unique or non-conflicting peptides. Select the third method from the drop down

Using non conflicting peptides

QIF Protein quantitation options @

Quantitation method:

[Relative Quantitatiorl using non-conflicting peptides I '|

Use protein grouping i.e. hide proteins whose peptides are a subset
of another protein's,

QK ] [ Cancel

The relative Quantitation can also be performed using all peptides.

OIP Protein quantitation opticns @

Quantitation method:

[Relative Quanlitatianhsing all peptidesl 5 |

Use protein grouping i.e. hide proteins whose peptides are a subset
of another protein’s,

[ ok || cancel |

Note: if you have performed conflict resolution then there will be no difference between these methods.

Now mowve to the Review Proteins section by clicking on Review Proteins icon on the workflow at the top of
the screen.

Waters 52

THE SCIENCE OF WHAT'S POSSIBLE."



Progenesis QI for proteomics User Guide

Stage 12: Review Proteins

The Review Proteins stage opens displaying details for all the proteins. You can now create tags at the

protein level for proteins with an Anova p value < 0.05 and Max Fold change = 2 by right clicking on the table

and selecting Quick Tags...

QIP Pragenesis QLp Tutorial for DDA - Progenesis QI for proteomics (==
File X TYY)
Review Experiment Review Peak Peptide lon Identify Refine Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n On I near
@ 4 A Waters Company
. . @ Help ~
Review Proteins ‘T No filter applied
Using this screen, you can find the proteins of
interest in your experiment.
,] Set the quantitation options Accession Peptides Unique peptides Confidence score Anova(p) qValue Tag | = Maxfold change Highest Mean LowestMean Description
If you've not already done so, choose between o y g Ja
e e e e T, @ gi|126699939 3 3 236 256E-06 495E-06 @ B6G A c transketolas
protein grouping and more. @ gi|126699756 3 3 190 467E-06 773E-06 @ 95 A elongation @
@ gi126701103 1 1 517 708E-06 103E05 @ 607 A c ribose-5-ph
@ gij54781345(+1) 5 5 398 797E-06 103605 @ 765 A c [R)-2-hydro
2 In the table, sort and filter the proteins based El e [@ Anovap-velue £ 005 m RE — 117 C thioredaxin
on their measurements, to generate a shortlist @ gi126701179 3 o 142E-05 15E-05 @ 517 A c transcription
for further review. B @ Max fold change » 2
© How are the leulated @ 5i|126697690 & L58E-05  15E-05 & 5w A c ferredoxin/f
) @ gijL26700634 3 Newiag2 L69E-05 | 15E-05 & 6w A c PTS system
To sort the table by a given value, simply click DT, "
the relevant column header. @ gij384350782(+1) 24 ey Ancya pavalues: 37 [ A hemaggluti
o W Editt Max fold change... ]
3 Review the proteins @ gi|126699940 1 & Edittags s 753 A c transketolas
For each protein of interest, review its peptide @ gil126700297 2 Add to Clip Gallery... acihealon 242 A c propanedio
ts and lations:
messurements 217 coreATons @ gi|254973000(+5) 15 15 1.95E+03 Sequence... 378 A c flagellin sut
View peptide measurements. @ gil126607684 2 a 109 Peptide tags contain... 347 A c phosphate
You can alse double-click te review a protein. @ gij254976383(+2) 9 1 797 469E-05 274E-05 @ 462 C A cell surface

m ] ¥

4 Export data for further processing
By exporting your data to external tools, there’s
ne limit to your analysis.

Export to pathways tool

3
3
<
-

3
£

E

5
=z
=

S
g
H

Experiment design
Review your data from a different perspective:

Ll

Current design: | AC o

proteins displayed: 145

As an example let us explore Thioredoxin 2.The table indicates that this protein is most highly expressed in
Condition A by 11.7 fold over the lowest condition (C).

To view the corresponding peptide measurements for the current protein either double click on the protein in

the table or use the View pepti

de measurements below the table.

File

Review
ImpertData  Alignment Fitering  Design Setup

0P Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics

i . . ) . . L b
erancew | P S Pemides  QCMeri ldentiators s Setwes Aeport nonlinear
(] - A Waters Company
@ Help ~

(® Return to list of proteins ] [ 4} Previous protein ] [

Il Next protein

Review selected protein

Review the selected protein's identified peptides and
validate their expression patterns.

1 Choose the level of detail
View the properties and expression profiles of
cither peptides or individual peptide ions:

Show: @

Peptides () Peptide ions

Tip: you can also double-click a peptide to select
and view its component ions.

2 Compare expression profiles
Select peptides in the table to show their
expression profiles in the chart below.

Select all peptides

Correlation values for the expression profiles can
also be seen in the table.

3 Resolve any quantitative outliers
Tag any peptide ions whose expression profile is
an outlier for this protein.
@ Learn about tagaing and filtering

You can then review their identifications in more
detail at the Refine Identifications step.

Experiment design
Review your data from a different perspective:

Current design: | AC =

Accession: gi|126699571 @ 5 No filter applied
Description: thioredoxin 2 (Trx2) [Clostridium difficile 630] Y

= | Identifier Ions Score Correlation Anova (p) Max Fold Change Highest Mean Lowest Mean Tag Abundance  Neutral Mas:

| [ ronoseoon |1 |soom | IET ooz 156 [a ¢ |
2150 230007 |2 [ssaen | osews o [a ¢ |
BRI ow [ P N TR

oo

O 4518145870190 1 60280 0999 0000516 158 A c & 2206E:05 14587019

O 3255 2146.0462n 2 44.060 0.985 0000102 134 A C B 2.853E+05 2146.0462

Al i | »
[ Standardised Bxpression Profies -

Peptide profiles: @ Contributes to protein measurements @ Does not contribute to protein measurements

The solid icon in Z (click to order on) column indicates that the peptide contributes to protein measurements.

Note: a correlation score for each peptide is available to facilitate the validation of peptide expression.
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By selecting all the peptides you can compare the pattern of expression

across all the samples allowing you

to identify any ‘atypical’ behaviour assigned to the current protein.

Review the selected protein's identified peptides and
validate their expression patterns.

1 Choose the level of detail
View the properties and expression profiles of
either peptides or individual peptide ions:

Show: @ Peptides ) Peptide ions

Tip: you can also double-click a peptide to select
and view its component ions.

2 Compare expression profiles
Select peptides in the table to show their
expression profiles in the chart below.

Correlation values for the expression profiles can
also be seen in the table. il

3 Resolve any quantitative outlicrs
Tag any peptide ions whose expression profile is
an outlier for this protein.

@ Learn about tagging and filtering

QIP Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics E=nEch =<
File "9 g
Review Experiment  Review Pesk  Peptide lon Identify Refine Review Protein li
ImportData  Alignment Fitering  DesignSetup  Picking Statistics Peptides QCMetrics  Identifications  Proteins Statistics Report n On linear
v w v v w v w v v . v v A Waters Company
@ Help ~
[ (® Return to list of proteins ] [ 4} Previous protein ] [ Il Next protein l U GED
. . ton: i
Review selected protein Accession: gi|126699971 @ -Y No filter applied

Description: thioredoxin 2 (Trx2) [Clostridium difficile 630]

old Change  Highest Mean Lowest Mean Tag

Abundance Neutral Mass

Retention Time (mins)| Peptide Sequence Modifications
7.914 VLGLPTMAIYK

VLGLPT  AIYK [7] Oxidation (M)
oowmaewn ||

VDEVTKDDATVPNIEN | IK | [17] Oxidation (M)

E

You can then review their identifications in more
detail at the Refine Identifications step.

3

3

3

.

Experiment design

Review your data from a different perspective: L

AC

Current design: =] Peptide profiles:

@ contributes to protein measurements @ Does not contribute to protein measurements.

Scroll to the right on the table for the sequence and modification details. Use the navigation buttons on the
top left either to review each protein’s peptides by stepping through the list or return to the protein list and

select a specific protein to review.

Note: as the quantitation is based on the top 3 peptides, the remainder are shown grey on the graph

The behaviour of individual peptide ions can also be reviewed by selecting peptide ions as the level of detail

to review.
QP Progenesis Qp Tuterial for DDA - Progenesis QI for proteemics E=n =R
File “®0er
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report no n o 1 nea r
v v v v v v v v v . v L J A Waters Company
@ Help ~
[ (€ Return to list of proteins ] [ i Previous protein ] [ JL Next protein gl
Review selected protein Accession: 0i|126699971 @ ‘ -Y No filter applied

Review the selected protein's identified peptides and
validate their expression patterns.
1 Choose the level of detail [1| Lowest Mean
View the properties and expression profiles of c
either peptides or individual peptide ions:

Show: ©) Peptides|@ Peptide ions |

Tip: you can also double-click a peptide to select
and view its component ions.

2 Compare expression profiles
Select peptide ions in the table to show their
expression profiles in the chart below.

Select all peptide ions

Correlation values for the expression profiles can
also be seen in the table. 4

3 Resolve any quantitative outliers
Tag any peptide ions whose expression profile is
an outlier for this protein.

®@ Learn about tagaing and filtering

Description: thioredoxin 2 (Trx2) [Clostridium difficile 630]

Tag | = | Abundance  mfz Charge Retention Time (mins) Mass error (ppm) | Peptide Sequence Modifications
@ 2206605 7303562 2 45.185 03 @ DDATVPNIENMIK
1823 026 “ VDEVIKDDATVPNIENMIK| |

[ 217E+05 7163561 3 32622 0.03 @ VDEVTKDDATVENIENMIK | [17] Oxidation (M)
= 6.836E+04 10740302 2 32487 -022 @ VDEVTKDDATVPNIENMIK. [17] Oxidation (M)
[} 2.289E+06 6033318 2 47914 0.04 @ VLGLPTMAIVK

[ 4418E+05 611349 2 39.811 -037 @ VLGLPTMAIVK [7] Oxidation (M)

[i n »

[Standaldsed Expression Profiles

You can then review their identifications in more "
detail at the Refine Identifications step. [
I
i
i
i
i
Experiment design e
Review your data from a different perspective:

Current design: [AC -

Peptide ion profiles:

@ Contributes to protein measurements [ Does net contribute to protein measurements

Note: peptide ions with different charge states are now displayed, these are deconwluted at the peptide

level.
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Returning to the protein level, with protein grouping switched on (default setting) the additional members are
indicated by a bracketed number located after the Accession number. The additional members can be seen

by holding the cursor over the accession number.

OF Progenesis QLp Tutorial for DDA - Progenesis Ql for proteamics | )
File *00 e
Review Experiment Review Peak Peptide [on Identify Refine Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n ! I nea r
o o — o w — v v o . —r v A Waters Company
. . @ Help =
Review Proteins .f No filter applied
Using this screen, you can find the proteins of Create... ~
interest in your experiment.
- Accession Peptides Unique peptides Confidence score  Anova (p) qValue Tag | * Maxfold change Highest Mean Lowest Mean Description

1 Set the quantitation options |

Ibg}c":i;: r”e‘;;:\'ff::% :‘;'s‘gljge :Tmﬁam"‘ @ qilL26697972 2 2 130 0000386 0000100 @ 279 c A fructose-16 *
use of Hi-N, protein grouping and more. @ gi|126699754 3 3 250 000038 0000108 @ 211 A C ribosome re
@ 254074605 4 4 311 0000264 0000109 b 266 C A electron trar
@ gil126701091 3 3 0000314  984E-05 325 C A FOF1 ATP sy,
) Eresteo shotot o review A N — B ———

In the table, sort and filter the proteins

based on their measurements, to generate 2 @ gilL26698631 (+] (254972854 - 60 kDa chaperonin [Clostridium difficile QCD-66226] c A cell wall-bin
shortlist for further review. @ gi|L26699299 | 9il126687767 - 60 kDa chaperonin (Protein Cpn60) (GroEL protein) [Clostridium difficile 630] A C dinitrogenas
@ How are the measurements calculated? i gi|255305190 - 60 kDa chaperonin [Clostridium difficile ATCC 43255]
To sart the table by 2 given value, simply | = @ 5126697687 | 835080 - heat shock protein GroEL [[Clostridium] difficile] A c AFe-45 ferre
click the relevant column header. @ qi|255101066 | gif71732873 - heat shock protein GroEL [[Clostridium] difficile] A c cell surface |
3 Review the proteins @ gi|126697654 3 3 215 000023  84E-05 @& 256 A C 305 ribosorr
A C phosphatase

For each protein of interest, review its ] qi|126700198 1 1 46.6 0.000225 84E-05 ] 9.64
peptide measurements and correlations: < m ]

View peptide measurements ]

Selected protein: 60 kDa chaperonin [Clostridium difficile QCD-66c26]

You can also double-click to review a protein. View peptide measurements

By exporting your data to external tools,
there's no limit to your analysis.

[ Export to pathways tool ]

[ Export protein measurements |

E
5
=z
=
=
wl
4
E

Experiment design N a

»

Review your data from a different perspective:
Current design: [AC '] o e proteins di d- 145 Section Complete

To view members peptides click on View peptide measurements.

Click on Select peptides of to show the list of additional group members. Then as you click on one of the

member proteins its peptides are highlighted in the table.

0P Progenesis QLp Tutorial for DDA - Progenesis Q1 for proteomics (=n Bl <=
File c0Q9es
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein I H
Import Data  Alignment Filtering  Design Setup Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report non ! Inear
~ W - ~ W - ~ W - . — v A Waters Company

[ (® Return to list of proteins ] [ <} Previous protein ] [ J. Next protein

@ Help ~

Review selected protein
Review the selected protein's identified peptides and Description: 60 kDa chaperonin [Clostridium difficile QCD-56c26]

‘ T MNofiter applied

validate their expression patterns.

2 Identifier lons Score  Correlation Anova (p) Max Fold Change Highest Mean Lowest Mean Tag Abundance Neutral Mass Retention

Choose the level of detail
1 e oeperiesantexpression pries o[BI FEEETE FRIETEN—osro | T S L TS MG T £
e o l_ﬂ-_-___ﬂ-_
_ T ) 3161 1237.7139n 66.390 1712E+05 | 123

i 4912E+05 2087.086 53.744
137e+05 | 1069.6371 35105

I e o S S i R e

o

Show: @ Peptides () Peptide ions
® 5374 2087.0860n 2 106050 0.985 0000267 3.22

O 3511 1069.6371n 1 68450 0.995 0.000551 258

IsBis]

Tip: you can also double-click a peptide to select
and view its component ions.

o

2 Compare expression profiles
Select peptides in the table to show their
expression profiles in the chart below.

[ select all peptides | [ setect peptides of ~ |

Correlation values for the 9| 254973854
also be seen in the table. 50 kDa chaperonin [Clostridium difficile — ] .
QCD-66c26]
3 Resolve any quantitative gi| 126697767 Standardised Expressien Profiles v]

Tag any peptide ions whos{ —
H - ST 60 kDa chaperonin (Protein Cpn&0) (GroEL
@ Learn ab

__ gil255305190
You can then review their il == ¢4 5 chaperonin [Clostridium difficile
detail at the Refine Identifi ATCC 43255]

i|8886080
&* heat shock protein GroEL [[Clostridium]

difficile] _
Experiment design = 0i| 71732873 — —— :;

Review your data from a differe = glef;tc”s:]uck protein GroEL [[Clostridium]

Current design: | AC T FEpIUE pronTes T W CONtADUTES To protein measurements @ Does not contribute to protein measurements
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You can tag all the peptide ions for a protein or edit and tag accordingly for ‘atypical behaviour'. Then
remove these peptides at the Refine identification stage in the Workflow. Example, at the Protein lewvel of
Review proteins use the search facility to locate the protein with accession gi|126700790.

WP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

File
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein
Import Dats  Alignment Filtering  Design Setup Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report

121

If you've not already done so, choose between _
relative and absolute quantitation, use of Hi-N, EIIE (+1) 9 0118

protein grouping and more.

. . @ Help
Review Proteins _,? No filter applied
Using this screen, you can find the proteins of [ create.. ]| [gil226700790 |
interest in your experiment.
Set the guantitation options Accession Peptides  Unique peptides Confidence score Anova (p) gValue Tag |~ Maxfold change Highest Mean Lowest Mean Desc

=]
LAl X X

nonlinear

A Waters Campany

c Al

Then clear the search box (click on ‘x’) leaving the protein highlighted in the table. Double click on the protein

and then click on Show: Peptide ions then select 3 of the poorly correlated

QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

File
Review Experiment  Review Peak  Peptidelon Identify Refine Review Protein
Import Data  Alignment Fitering  DesignSetup  Picking Statistics Peptides  QC Metrics  Identifications  Proteins Statistics Report
[ ® Return to list of proteins ] [ < Previous protein ] [ I Mext protein

Review selected protein

Review the selected protein's identified peptides and ion: enclase (2-phosphoglycerate dehydratase) (2-phospho-D-glycerate hydro-lyase) [Clostridium
validate their expression patterns. difficile 630]
Choose the level of detail = # Score  Correlation Anova (p) Max Fold Change HighestMean LowestMesn Tag ~ Abundance m/z Charge Retentior

View the properties and expression profiles of
either peptides or individual

© 9454 45310 0.829 0047 767

e——— | 001 | 122070

Tip: you can also double

© 2763 105600 0.973 0.00198 128 C A *] 1055E+05 10240465 2 66.261
8591 6830336 3 66.261

A s )
T e s | |

=]

nonlinear
A Waters Campany
@ Help ~

<. N filter applied
. d

and view its component fons. 730 88370 : Mest abundant A @ 21516.05 o648862 2 52878
Anova pvalue £0.05
Compare expression profiles o 5333 87980 0908 e Ar— A B 3238E.04 97445 2 37.047
Select peptide ions in the table to show their O 4846 54030 0922 - A A 1874E+04 7299083 2 41087
expression profiles in the chart below. Significantly up in C -
o = ® 23 92430 0943 A W 27076405 8504493 2 49242
Select all peptide ions | | Select ions of ~ | @ UpreguiatedinC
® 2153 106330 0900 Create new 52215
Correlation values for the expression profiles can 320, e Up regulated in A tag -
also be seen in the table. - & 8
New tag | [ ooy Conelated
3852
Resolve any quantitative outliers Quick Tags »
Tag any peptide ions whose expression profilc is Lt
an outlier for this protein. Edit tags. 50831
@ Learn about tagging and filtering Add to Clip Gallery... i 5
You can then review their identifications in more
detail at the Refine Identifications step. [gmm,a,msed Expression Profiles -]

Standard! sed Nommal sed sbundance

Experiment design
Review your data from a different perspective: 2

Current design: Peptide ion profiles: @ Contributes to protein measurements @ Does not contribute to protein measurements

To delete the tagged peptide ions (Poorly Correlated). Click on Refine Identifications, then set up a tag
filter to restrict the right hand table to only those peptide ions tagged with Poorly Correlated.

QP Progenesis Qlp Tutorial for DDA - Progenesis QI for proteomics

l_-u
nonlinear

A Waters Company

File
Review Experiment Review Peak Peptide lon Identify Refine Review Protein
Import Data  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics | Identifications | Proteins Statistics Report
Refine Identifications Batch deletion criteria
If your peptide identifications include unwanted or P s

irrelevant results, you can remove them here. QP Filter the peptide ions

Specify a set of deletion criteria 3
1n the batch deletion criteria, enter the property Create a filter
values for a set of identifications you want to

delet, Show or hide peptide ions based on a selection of their tags. Move tags to the appropriate boxes to
lelete.

Absolutd ~ create the filter. For more guidance, please see the online reference.

Delete the unwanted identifications

To delete the identifications you don't want, click Available tags: Show peptide ions that have all of these tags:
sither: (@ Most abundant (2330 peptide ions) | Poorly Correlated (3 peptiae ions) |
« Delete Matching Search Results, to delete volue £ e N
P ([ Anova p-value £0.05 (7943 peptide fors) l
* Delete Non-matching Search Results, to @ Miax fold change > 2 peptide ions) Show peptide ions that have at least one of
delete the IDs that are not highlighted Significantly up in C (3937 peptide ions) these tags:

A | @ Up regulatedin C (3537 peptide ions)
(@ Up reg pepi
Up regulatedin A (4006 peptide ions)

Reset the criteria to start again
To specify another batch of identifications to

jcations -
‘ 505 ribosomal protein L

delete, click Reset the Criteria and then return to

step 1 above. Hide peptide ions that have any of these tags:

enolase [Clostridium dif

enolase (2-phosphoglyc

Tag filter applied
peptide ions may be hidden

cell surface protein [Clo:

cell surface protein [Clo:

cell surface protein [Clo:

#  TotalHits mfz  RT(min Charge Tag '~
887960 427 2
4645 10 974000 6083 2

Clear the filter

a

cell wall-binding proteir

305 ribasomal protein

®5% 3 SI706 3876 3 15808° 021 W TALQDAVI.. W gl0%T0r. cell wall protein V [Clos
9939 - 549.67: 6083 3 — 4654 3 52796 3876 3 1580.8° 041 @ TALQDAVT... @ qil26068: in/adhesi
973 4267 2 51433 2410 2 10266 038 @ NALVEIKK @ gij2064514.. S-nitroimidazole antibio
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Then highlight all three entries in the left-hand table, the corresponding rows will be selected on the right-
hand table. Right click on the highlighted rows and Delete selected peptides(s)

LA
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report rl On I nea r
& e
v v L 4 v v v v v . v \) o A Waters Company
Refine Identifications Batch deletion criteria

If your peptide identifications include unwanted or Score |less than - Sequence Length |less than -

irrelevant results, you can remove them here.

1 Specify a set of deletion criteria Hits ['ESSﬂ"B"—'J Charge m}
Inth o deltor e, et he ey e seaserce comons @
delete. Absolute mass error (ppm) less than - Accession | contains e

2 Delete the ufnwar!ted .ide"“ﬁ‘:Mi?"s - m/z | less than b Description |doesn't contain ¥
To delete the identifications you don’t want, click [lessthan ] [doesn'tcontain - |
either: Retention Time | less than - Modifications | contains 4

* Delete Matching Search Results, to delete
the highlighted IDs

* Delete Non-matching Search Resu\ts to
delete the IDs that are not

[ [T Delete matching search results ] [ [ Delete non-matching search results ] [ Reset the criteria

o _ it m/z RT(mins) Charge Mass Mascerr  Sequence Accession  Modifications B
3 :’;:i':::;t:::’;ﬁ;‘i:::l:;mm . 5 57128 3455 2 11405' 150 @ FNLAGDTT. @ gij2064519.. D-proline reductase [Clc
delete, click Reset the Criteria and then return to 3 535.83 3511 2 1069.6¢ -1.09 0 AVIVAVEELK e gi|2549738... 60 kDa chaperonin [Clo:
step 1 sbove. 4 70436 4015 2 14067: -066 @ FSTTYSSAL. @ gil1266990... FMN-binding protein [C
“ = Tag filter applied 4 70436 4045 2 14067 -066 @ FSTTYSSAL. @ gi2964514... S-nitroimidazole antibi
peptide ians may be hidden 4 887,97 phdl E=CY-OET GAST... @ qil2964520.. enolase [Clostridium dif
: 4 887.97 I Delete selected peptide(s) IEGAST‘.. @ gi[1267007... enolase (2-phosphoglyc
| otal it |m /= e T (it | Chrge KT 20 sl 3 69238 4147 2 13827: 047 @ LGIELQPTD.. @ gi[1267004... D-alanine—pely(phasph
5 61233 3868 3 18369¢ -124 @ KYVAPAIG.. @ gil2095712.. cell wall protein V [[Clos

5 14286¢ 5320 2 28553 -036 (@ LDNLGDG.. @ gi|2549763... cell surface protein (5-la
3 54132 2750 2 025 @ UDIANPTPK @ gil1266976.. 305 ribosamal protein §

Return to Review proteins locate the protein using the Search, as abowe, and clear the filter at the level of
the peptides

There are now 7 remaining peptides for this protein

File L X T
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein I :
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report rlon . 1 near
& e
L () (- [ o () () (- ) ) ] ) A Waters Company
@ Help ~

|[ () Return to list of proteins ]l [ i Previous protein ] [ I Next protein

Review selected protein No filter applied
Review the selected protein's identified peptides and Description: enolase (2-phosphoglycerate dehydratase) (2-phospho-D-glycerate hydro-lyase) [Clostridium ?

validate their expression patterns. ) difficile 630]

Anova (p} Max Fold Change Highsl Mean Lowest Mean Tag

Correlation Abundance Meutral Mass

1 Choose the level of detail E Identifier Ions Score

View the properties and expression pmﬁlas of
either peptides or individual peptide ions:

Show: @ Peptides | ) Peptide ions

Tip: you can also double-click a peptide to select
and view its component ions.

2 Compare expression profiles
Select peptides in the table to show their
expression profiles in the chart below.

[ select all peptides | | select peptides of ~ |

Correlation values for the expression profiles can “
also be seen in the table.

3 Resolve any guantitative outliers
Tag any peptide ions whose expression profile is
an outlier for this protein,

@ Learn about tagging and filtering

You can then review their identifications in more
detail at the Refine Identifications step.

Stndard @a Normall sa pundance
o
n

a5
Experiment design e —_—

Review your data from a different perspective: iz

Current design: | AC - Peptide profiles: @ Contributes to protein measurements @ Does not contribute to protein measurements

Now click Return to the list of proteins and create a tag for those proteins that have oxidised Methione
residues.
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Modified proteins can be located by specifically searching for proteins containing modified peptides. Right
click on the list of proteins and select Modification from the list of Quick Tags.

Accession Peptides Unique peptides Confidence score Anova (p) gValue Tag | ¥ Maxfold change Highest Mean Lowest Mean
@ gijs4781245(+1) 5 5 398 797E-06 103E05 @ 765 A
@ gi[54781347 5 6 544 000402 0000686 @ 194 A C
@ gifLoe6o7582 1 1 79.3 472E-05 274805 @ 404 A C
@ gi[12669762 " R RSE 153 0981 00784 1.06 A c
@ gif12660761 @ Maxfold change2 2 319 0128 00125 141 C A
@ 5i[12669763 Mew tag... 308 0253 00236 115 o A
@ gill2669763 Quick Tags > Anova p-value... 135 @ 14 A c
@ 5i[12669763¢ 5 Edittags Max fold change... 231 @ 1 A C
@ 5i[126697631 Add to Clip Gallery.. Modification... 201 @ 728 A C
@ gi[126697632 El 3 sequence.. 28 115 C A
@ i|126697640 3 3 Peptide tags contain.. 43 @ 17 A C
@ gi[126697643 3 3 196 0117 00116 14 c A
@ gil126697650 1 1 809 0528 00457 119 o A
QP New Quick Tag IEI
Where any peptide of a protein has
To find those proteins containing peptides with Oxidation Modification with: | Oxidation M |

on Methionine residues enter Oxidation (M). This will
automatically provide a named tag when you click
Create tag.

Can I use wildcards?

Apply the following tag:

[Modification with Oxidation M |

I Create tag ” Cancel

To reduce the table to displaying only these proteins with modified peptides (Oxidation on methionine) use
the tag filter to focus on these proteins.

WP Filter the proteins =

Create a filter

Show or hide proteins based on a selection of their tags. Move tags to the approprate boxes to create
the filter. For more guidance, please see the online reference.

Available tags: Show proteins that have all of these tags:

@ Anova pvalue £ 0.05 (110 proteins) 7. Medification with Oxidation (M) (15 proteins)
@ Max fold change = 2 (83 proteins)

Show proteins that have at least one of these
tags:

Hide proteins that have any of these tags:

I QK I [ Cancel

The proteins table will now only display those proteins containing modified peptides.

Waters
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OIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics =] [
File s0Q g
Review Experiment Review Peak Peptide [on Identify Refine Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n I nea r
- - . - - . - - ] - - A Waters Company

Review Proteins @ Help ~

Using this screen, you can find the proteins of
interest in your experiment.

/ Tag filter applied
proteins may be hidden J

1 Set the quantitation options Accession Peptides Unique peptides Canfidence score | Anova (p) | q Value |Tag | = | Maxfold change Highest Mean Lowest Mean  Description
1 you've not already done so, choose between : 5 : .
e o i oe bemeet @ 6200571234 25 12 25E+03 TIEE07  3E-06 & |s6s A c cell wall pros

@ il 26697690 5 & 578 158E-05  15€-05 & |sm A C ferredoxin/fl
@ gi3aa3seTaz(«1) 24 1 2138+03 203605 157e-0s| @ | @ c A hemagglutir
Create a shortlist to review ; )
2 e rotens based @ 5il?54973000(+9) 15 15 1.85€+03 349e-05 238605 @ |37s A c flagellin sub)
on their measurements, to generate a shortlist @ gi|254976387(+5) 63 18 7.07E+03 6.5E-05  332E-05 & 244 C A cell surface | =
for further review. .
@ gil255101963(+2) 61 16 671E+03 90E-05 47805 | @ |28 A 4 cell surface |
@ How are the measurements calculated?
) ) @ gilL26700129 E] 3 267 000014 661605 | @ | 243 A 4 translation il
To sort the table by a given value, simply dlick
the relevant column header. @ il126697634 E] 3 215 000023  84E-05 & |25 A C 305 ribosarr]
3 Review the proteins @ gilL26700372 2 2 126 00037 ooooses| & |sa7 A C PTS system
For each protein of interest, review its peptide @ gil54781247 [ 5 544 000402 oooosss| @ | 194 A c 2-hydroxyist
ts and correlations:
MEasuremEnts and correations: @ 126607631 7 7 626 000924 000135 | @ |149 A c 505 ribasorr
View peptide messurements @ gi[126700078 3 6 582 00107 000142 ¢ |12 C A molecular cf ~
You can also double-click to review a protein. 0l m ] ’
4 Export data for further processing Selected protein: thioredoxin 2 (Trx2) [Clostridium difficile 630]
By exporting your data to external tools, there's View peptide measurements

no limit to your analysis.

T
oTp— I

Expert protein measurements
Export peptide measurements
Export peptide ion measurements

Experiment design . »

Review your data from a different perspective:
proteins displayed: 15 Section Complete ()

ArcSinh Narmalised A...

Current design: [AC

4
5

Note: the Sequence Quick tag can be used to locate Proteins containing peptides with specific sequence
motifs, (i.e potential phosphorylation sites).
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Stage 13: Exporting Protein Data

Protein data can be exported in a csv file format. You can either export the Protein, peptide or peptide ion
measurements using the options in the File Menu or use the buttons under Step 4 both available at the
Review Proteins stage.

As an example of Data export use the Tag filtered set from the
previous section for only proteins that have Oxidised Methionine

residues.

First set the tag filter as shown below. Then select Export Protein

Measurements.

The

Export data for further processing
By exporting your data to external tools, there's
no limit to your analysis.

[ Export to pathways tool |

[ Expert protein measurements |

[ Export peptide measurements |

[ Export peptide ion measurements |

QI Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

QIP Filter the proteins

=

Review Peak
Save i

Create a filter = Picking

Show or hide proteins based on a selection of their tags. Move tags to the appropriate boxes to create ,__'] Close

the filter. For more guidance, please see the online reference.

Available tags: Show proteins that have all of these tags: Export peptide ion measurements... .? Tar
@ Anova p-value < 0.05 (110 proteins) F. Madification with Oxidation (M) (15 prot Export peptide measurements... pre
@ Max fold change > 2 (83 proteins) | | —

Export protein measurements... =
Show proteins that have at least one of these I portp Accession

tags: Export to pathways tool... ]
Import additional protein data... @ ij126
Hide proteins that have any of these tags: IEECIEpElacoes o=y @ giln26
Export mzldenthL for PRIDE submission... @ oijz84
@ gil254
Experiment properties @ oijz54
Clear the filter Cancel i
G & e e
@ qil126
¥ Exit :

@ gil126

Export Protein Measurements dialog opens. Select the required fields and click OK. Save the file and
then open the exported data file using the dialog that opens.

Export protein measurements

Choose properties to be included in exported file

Accession

Peptide count

Unique peptides
Confidence score
Anova ip)

q Value

Max fold change
Power

[ Highest mean condition
[ Lowest mean condition
Description

Normalized abundance
[7] Raw abundance

=l

==

(IP Export protein measurements

Export complete

I Open File I [ Open Folder | [ Close

Note: if you have performed Absolute Quantification then the ‘Amount’ field will be available.Excel will
open displaying the exported protein measurements

Waters
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Al - fe v
A E] c D £ F G H 1 J K L =
i i} Normalized abundance
2 A c
3 Accession Peptide count Unique peptides Anova (p)  Max fold change Description AL A2 Az c1 c2 =)
4 gi|209571234 27 13 68307  62.79369729 cell wall protein V [[Clostridium] difficile 2783425 2970726 3305345 53699.16 44389.53 46280.83
5 13 12 226606 22.05186495 ABCtransporter sugar-family extracellula 47609.09 57641.84 59778.92 1190086 1163209 1285921
5 gi126699571 s 5 936506 1166850585 thioredoxin 2 (Trx2) [Clostridium difficile. 1531732 1617510 1554755 1127712 140965.7 149399.3
7 gil 126697630 5 6  161E05  5.926205751 ferredoxin/flavodoxin oxidoreductase su_S541761.6 622072.8 489616.9 8347136 55303.22 34232.15
g gi|254973900;gi| 260682017; 1 14 358605  3.769225308 flagellin subunit [Clostridium difficile QC 7134978 6250012 7703039 1841126 1800413 1953252
9 gi|384359782;g1| 208570719 2 11 487805 34.10724963 hemagglutinin/adhesin [Clostridium diffi 15313.93 21869.31 28048.02 671330.6 699702.7 853825.5
10 gi| 254976387;gi| 296452394; 63 17 842805 2.337336712 cell surface protein (S-layer precursor prc 36387455 38943949 36547316 87665176 79830732 94002331
11 gi| 255101963;gi| 21702505, 52 16 9.08E05  2.399770929 cell surface protein (S-layer precursor prc 76442562 81574214 73615536 33461634 29397327 33830398
12 gi| 126700129 3 3 0.000152412  2.427619895 translation inhibitor endoribonuclease [ 1904730 1859457 2108501 842499.2 727363.1 849662.5
13 gil 126697654 3 3 0.000221434  2.552432634 305 ribosomal protein 58 [Clostridium dif: 339592.7 383138.6 401331 152480.2 156522.2 1313862
14 gi| 54781347 7 7 0.004201931  1.929454479 2 hydroxyisocaproate-CoA transferase [C 536600.6 429139 422380.2 236515.8 2078005 275120.1
15 gi| 126697631 7 7 0.00888281 1496908451 505 ribosomal protein L7/L12 [Clostridium 835727.3 706354 938772.6 563937.3 5501112 543269.9
16 gi| 126700078 7 7 0.010201297  1.32527235% molecular chaperone Dnak [Clostridium ¢ 173402.4 159057.1 143730.8 220741 211288 199053
17 |gi| 126697969gi | 255654423 10 10 0.022073133  1.854961791 Beta-subunit of electron transfer flavopre 2301233 2178468 3367460 1471693 1160340 1597730
18 gi| 126697659 3 3 0.059638789  2.099815096 505 ribosomal protein L15 [Clostridium dil 61674.14 71262.92 138850.9 46640.17 46024.65 36769.39
19 gi|126700790;gi| 296452045 9 9 0.109419122 1863572589 enolase (2 phosphoglycerate dehydratas: 94166.12 _63813.4 225567.4 241840.1 2320409 2408855
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Note: where there are multiple group members the other accession
numbers are also exported.

At each stage in the Work flow there are a number of Export and Import
options available from the File Menu. This includes the option to Import
Additional Protein Data which can be used to increase the Protein meta
data and also be used to sort the existing tabular data.

Exporting Protein Datato Pathways Tool(s)

Using Progenesis, you can export protein lists to pathway analysis
tools to help you understand your data in a wider biological context.

Currently Progenesis QI for proteomics supports the export to:

IMPaLA: which aggregates and queries many other pathway analysis
tools including KEGG and Reactome

PANTHER: classifies proteins for high-throughput analysis.

0IP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomic

File

el Save
E§ Close

Export peptide ion measurements...
Export peptide measurements...
Export protein measurements...

Export to pathways tool...

Reviel
Picl

<k

E

I Import additional protein data...

Import protein accessions as tag...

Export mzldentML for PRIDE submission...

Experiment properties

Show Clip Gallery

X Bt

NN NN NN

Export data for further processing

By exporting your data to external tools, there's

no limit to your analysis.

I Export to pathways tool

[ Export protein measurements

[ Export peptide measurements

[ Export peptide ion measurements

Ingenuity Pathways Analysis (IPA): Explores experimental data by identifying relationships, mechanisms,

functions, and pathways of relevance.

Note: Plugins for these tools are provided as standard.

Note: Access to IPA is dependent on having a local licence for IPA. Details of exporting data to IPA are

described in Appendix 10 (page 92).

First select the protein data to export to the pathways tool using tag filtering to ‘focus’ the set to export. Then
click Export to pathways tool, and select IMPaLA as the tool followed by the test to be performed.

OIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteamics

File
Review Experiment Review Peak. Peptide lon Identify Refine Review Protein
Import Data  Alignment Filtering Design Setup Picking Statistics Peptides QCMetrics  Identifications  Proteins Statistics
Review Proteins .f Tag filter applied -
Using this screen, you can find the proteins of proteins may be hidden | Edite |

interest in your experiment

If you've not already done so, choose between
relative and absolute quantitation, use of Hi-N, P Export Pathways Information ==

protein grouping and more.
:Pmtein options..| Select a pathways tool
poons, Choose a pathways tool from the list below. You can find out more or download new

plugins using the links below.
Create a shortlist to review

In the table, sort and filter the proteins based on Which pathways tool do you want to use?

their measurements, to generate a shortlist for

further review. IPA: Ingenuity Pathway Analysis -
@ How are the measurements calculated? IMPalA: Integrated Molecular Pathway Level Analysis

IPA: Ingenuity Pathway Analysis

To sort the table by a given value, simply dlick Panthes Clacoiication oretom,

the relevant column header.

Review the proteins
For each protein of interest, review its peptide
measurements and correlations:

View peptide measurements |

You can also double-click to review a pratein.

Export data for further processing
By exporting your data to external tools, there's
no limit to your analysis.

= 1n

Export protein measurements |
Export peptide measurements | >
Export peptide ion measuraments |

Ab

ArcSinh

Experiment design
Review your data from a different perspective:

Set the quantitation options Accession Peptides Unique peptides Confidence score Anova (p) Tag | =  Max fold change

Hi

»Er 0B EO0E OB

B

EEIE]

"’nn
nonlinear

A Waters Company

@ Help ~

ighest Mean Lowest Mean Description
c decarboxylase *_
FMNrbmdmg;ﬂ
cell wall proteil
ABC transporte
transketolase, ¢
<longation fact

glyceraldehyde

transcription el

NN E N0 R OB

propanediol ut

(R)-2-hydroxyic
PTS system ma
ferredoxin/flav

ferredoxin-NAL -

b

a0 0o

Export to pathways tool )
EmfEew)

b

Section Complete () |

Select either Pathway over-representation analysis or Wilcoxon pathway enrichment analysis.
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Make sure the Open IMPaLA in my browser is ticked and then click Copy proteins to clipboard

When IMPaLA opens paste in the exported values and perform the test.

genes/proteins
- example input for over-representation analysis
- example input for enrichment analysis

paste genes or proteins below

IMPaLA: Integrated Molecular Pathway Level Analysis

pathway over-representation and enrichment analysis with expression and / or metabolite data

metabolites
- example input for over-representaticn analysis
- example input for enrichment analysis

paste metabolites below

911254976387 0.12
9113843558782 0.28 A
911126700407 0.18
911209571234 -1.8

1.34

-0.58

-0.27

-0.31
911254576383 0.08
911126700790 0.27
g11126698718 -1
g11126698643 0.47 v
911126698128 -0.12

or upload a file with genes or proteins
Browse

optionally, provide genes/proteins background
for over-representation analysis
Browse...

[Unigene v

choose analysis type
) pathway over-representation analysis
® Wilcoxon pathway enrichment analysis

START ANALYSIS

or clear the form

optionally, provide metabolites background

or upload a file with metabolites
Browse.

for over-representation analysis
Browse.

[ specity metabolite igentifier - |

Note: currently the Clostridium difficile protein set being used
in this user guide does not yield any pathway ‘hits’ with
IMPaLA or Panther.

Although the previous page outlines the process of exporting
data to pathway tools, a text file
(Impala_Wilcoxon_demo.txt) has been included in the
tutorial download to allow the demonstration of exporting data
to Impala for pathways analysis.

P Export Pathways Information @

Configure your export
Choose which identifications to export and the type of analysis you want to perform.

Select the type of analysis to perform:

[Pathway over-representation analysis '1

Pathway over-representation analysis
Wilcoxon pathway enrichment analysis
To perform the pathway analysis, copy the protein data to the clipboard and paste it into

the genes/proteins section of the IMPaLA search page.

| Open 1MPaLA in my browser |

< Back | I Copy proteins to clipboard I [ Close

In Progenesis QI for proteomics set up the Export to pathways tool dialog to export the data to IMPaLA to
perform a Wilcoxon pathway enrichment analysis. Click copy to clipboard to open IMPaLA.

To simulate the Copy proteins to clipboard open the text
file in ‘Notepad’, select all and copy. In the IMPaLA window,
open in your browser, right click on the genes/protein panel
and paste the contents of the file Impala_Wilcoxon_demo.txt.

Select UniProt as the identifier, tick Wilcoxon pathway
enrichment analysis then Start Analysis.

Note: if you are using your own data then pressing Copy
proteins to clipboard will open Impala and allow you to
paste directly into Impala, without saving to a separate file.

Waters
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WP Export Pathways Information @

Configure your export
Choose which identifications to export and the type of analysis you want to perform.

Select the type of analysis to perform:

[Wilcoxon pathway enrichment analysis -

For Wilcoxon enrichment analysis, choose two experimental conditions that you would
like to compare.
Baseline: Comparison:

@a 3 me =

If greater, gives a positive fold change.

If greater, gives a negative fold change.

To perform the pathway analysis, copy the protein data to the clipboard and paste it into
the genes/proteins section of the IMPaLA search page.

Open IMPaLA in my browser

<Back | | Copy proteins to clipboard | [ Close |
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IMPaLA: Integrated Molecular Pathway Level Analysis

pathway over-representation and enrichment analysis with expression and / or metabolite data

genes/proteins metabolites
- example input for over-representation analysis - example input for over-representation analysis
- example input for enrichment analysis - example input for enrichment analysis
paste genes or proteins below paste metabolites below

— ~
P01837 -
P42028
P31689
088851
QSUBAG
P04356

v
()@ hitp//impalamolgen.mpgde/impala/runs O ~ & |[ @) sigrificant pathways ‘ ‘

or upload a file with genes or proteins File Edit View Favorites Tools Help

Browse. .
Go back and start a new analysis
optionally, provide genes/proteins background

for over-representation analysis

Browse. ..
2008 pathways found.
| UniProt vl

W download results

hoose analysis type:

431 out of 2040 input gene identifiers were mapped to 431 distinct physical entities found in pathways.

Results per page: 51
Gotopage (previous)
(next)

of 41

athway over-representation analysis

Wilcoxon pathway enrichment analysis pathway name

START ANALYSIS Gene E

or clear the form
I 1 of proteins

Alanine, aspartate and glutamate metabolism - Homo sapiens (human)
Ascorbate and aldarate metabolism - Homo sapiens (human)
Legionellosis - Homo sapiens (human)

glycolysis

Ribosome - Homo sapiens (human)

Metabolism of vitamins and cofactors

Glycerophospholipid biosynthesis

N-Glycan biosynthesis - Homo sapiens (human)

Histidine metabolism - Homo sapiens (human)

Fatty acid elongation - Homo sapiens (human)

PI3K-Akt signaling pathway - Homo sapiens (human)

Alzheimers disease - Homo sapiens (human)

mRNA Splicing - Major Pathway

mRNA Splicing

Valine, leucine and isoleucine degradation - Homo sapiens (human)
RNA transport - Homo sapiens (human)

Cholesterol biosynthesis

pathway
source

Reactome
Reactome
KEGG
KEGG
KEGG
HumanCyc
KEGG
Reactome
Reactome
KEGG
KEGG
KEGG
KEGG
KEGG
Reactome
Reactome
KEGG
KEGG
Reactome

80

4

measured
genes

1251
693
35
27
55
26
135
88
96
49
23
23
347
168
131
131
46
165
22

all
genes

Pgenes

0.000212
0.0017
0.00859
0.0313
0.0355
0.0391
0.0461
0.0572
0.0583
0.0625
0.0625
0.0625
0.0625
0.0679
0.0773
0.0773
0.0774
0.084
0.0975

Qgenes

827

0.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Note: in the case of exporting to Panther the normal process requires a file to be created and stored then

opened in Panther to perform the pathway analysis.

Clear any applied tag filters then mowe to the next section/stage.
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Stage 14: Exporting identifications for submissionto PRIDE

Following the analysis and review of your data you can export
identification results as mzldentML.

Note: this only supports identifications obtained from searches performed
in Progenesis QI for proteomics version 4.0 or later, using the search
methods Mascot or lon Accounting.

Export Identifications is carried out at the Review Proteins stage of the
workflow. Click on the File menu and select Export mzldentML for
PRIDE submission...

P Progenesis QLp Tutorial for DDA - Progenesis Ql for protec

= Save
£5 Close

Export peptide ion measurements...
Export peptide measurements...
Export protein measurements...
Export to pathways tool..

Impart additional protein data...

Import protein accessions as tag...

R

I Export mzldentML for PRIDE submission...

Experiment properties

Show Clip Gallery

Export mzldentML for PRIDE submission @I
A dialog will appear allowing you to include the protein sequence Choose propeties to be included in exported file
or not in your export. Choosing to export the sequence will allow Protein ssquence
the display of the coverage map in PRIDE.
oK || Ccancel
Enter a file name. Progenesis will save two files the mzidentML as
a .mzid file and also a corresponding .mgf file containing the spectra.
Open PRIDE Inspector and locate and select the mzid file to import.
& PRIDE Inspector 2.5.2 (=)= =]
Expurl Help
A
Iy i
»  Quick Start Try Examples
¥ 5 Select mzML/mzXML/mzid/PRIDE xml Files (=34
’ﬁ Open Ident| Lookin: | (& PRIDE submission vj (@ [ &= =
| | DDA Tutorial MSMS.magf
ML
&B\]’? Review Prq
ML
File Name: DDA Tutorial. mzid
Files of Type: | mzid or mzidentml or mzml or xml or mzxml or mgf or ms2 or pkl or dta or apl or mztab or cdfor gz _J More examples...
Feedback Cancel
~| Give Us Your Feedback
When use PRIDE Inspector, please cite: L
A
o
Click open.
You will then be asked if you want to load the corresponding spectrum files. Click yes and locate the .mgf
file.
64
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[u Mod: UNIMOD: 4
{ Spectrum T Fragmentation Table TSequence]

% Load spectrum files @
A dialog opens and allows you to Add spectra < A AT @ Hep
files. Add the corresponding .mgf file and click Set # DDA Tutorialmzd _ UFTTVERE |sizewy  |Type | Remove
DDA Tutorial MSMS.mgf 2429612 MGF 4
? H Add spectra files
PRIDE Inspector will open allowing you to check the [ = ]
data. S
= =
% PRIDE Inspector 2.5.2 (=<
Open Export Help
M| iy Assays [ oveniew [ Protein | Peptide | Spectrum | Summary Charts |
(=3l ~+* DDA Tutorial. mzid U = Protein List & uUpdate Protein Details 7 DecoyFilter " @
o, Pratein Group ID | Protein | #PSMs | #Distinct Peptides ¥ | #PTMs |@
» 4 ProteinGroup_1_gi_x007C_2qil254976387 476 58 7 i
4 ProteinGroup_2_gi_x007C_20il255101963 453 56 6
ProteinGroup_3_gi_x007C_2qi[209571234 133 23 2
“ ProteinGroup_4_gi_x007C_2qi|260682215 112 22 2
ProteinGroup_5_gi_x007C_1gil126700407 88 17 0
“ ProteinGroup_fi_gi_x007C_2qil254973900 100 12 5
< ProteinGroup_7_gi_x007C_1gil126698450 70 hh 1
ProteinGroup_9_gi_x0 9 L
“ ProteinGroup_10_gi_x007C_qgil254976383 33 Q )
“ ProteinGroup_8_gi_x007C_10i126697969 50 9 2
ProteinGroup_11_gi_x007C_qil255101959 3 8 0
ProteinGroup_12_gi_x007C_qil126699128 49 7 0
ProteinGroup_13_gi_x007C_qi|126698643 23 7 o
4 ProteinGroup_14_gi_x007C_qil126700790 31 7 2 'y
PSM List [gi|126697970] Modified residues: [C - 57.0215] Show Protein Group
[] Assay Summary =
= < Peptide | Ranking | Deltamiz | Charge | Precursormiz | Modifications | Length | Start | Stop B
| & spectrafound |
(= . ) IAPVWIELLGEGR 1 -0.0002 3 4559413 13 24 36
l « Proteins found |
; 4 IAPVWIELLGEGR 1 -0.0002 3 4559413 13 24 36
l « Protein Group found | IAPVWIELLGEGR 1 0.0003 2 683.400 13 24 36
[ ) . | [APVVIELLGEGR 1 0.0003 2 683.400 13 24 36
© Peptides found | v
) lamanciacro 1 nnona o Re3 ann 1 24 s

[u Mod: UNIMOD:35

/', Protein sequence is retrieved from the original file 4 Update Protein Details

[ selected PTM Fit FuzyFit M Overlap |

Auto MSIMS Annotations

Accession: 126697970
38 peptides (38 matched, 9 distinct), 98/345 amino acids (28.4% coverage)

MHDIKDLSSY ENVWIFAEQR EGEIAPVVIE LLGEGRKLAK EVDAELCATIL LGKDVDGLAK
ELITFGADKV YVADDALLEK YTTDAYTKVT KDAIDETKPE TMLFGATHIG RODLAPRTASE
VGTGLTADCT KLEIDPEDKK TEKQTRPAFGG NIMATITICPN HRPQMSTVRP GVMDKAEKDE
TRTGEVIALD YKITQDDIRT TVLETVKTKK DLVSLTDANV IVSGGLGLGG PEGFEMLEKKL
ADKLGGVVGS SRAAVDAGWI DHSHQVGQTG TTVEPNLYIA CGISGAIQHL AGMOSSDFIT
ATNENPAAPI LEIADYGVVG DLHEIVPMLI EEK

Once checked you can submit the data to PRIDE using the PX Submission Tool.

Note: For exporting mzldentML of results to PRIDE where the Search Method is Mascot, you must select
additional Mascot Export Fields when exporting your search results from Mascot to Progenesis: (Protein
sequence (Protein Hit Information) and Start and End (Peptide Match Information)), Appendix 11 (page 95)

Waters 65

THE SCIENCE OF WHAT'S POSSIBLE."



Progenesis QI for proteomics User Guide

Stage 15: Protein Statistics

Protein Statistics opens with a Principal Components Analysis (PCA) for all the proteins displayed.

P Progenesis Qlp Tutorial for DDA - Progenesis QI for proteomics = ===
File .
Review Experiment  Review Pesk  Peptidelon  Identiy Refine Review Protein I
ImportData  Alignment  Filtering  DesignSetup  Picking Statistics Peptides  QCMetrics Identifications  Proteins Statistics Report noniinear
@ R ¥aters Company
: rincipal Components Analysis
Question Pi | C ts Anal
Are there any outliers in my data? £ 06 . . . . . . . . .
Does my data cluster accerding to my experimental ]
conditions? S el 1
What's this? & . - -
Principal Components Analysis produces a simplified, Szl 1
graphical representation of your multidimensional data. 'é
g
More... 2 oo I — 3 gil126699603 ]
3
s 021 o ]
)
2
£ 04t 1
% Nofilter applied
r > g6l 1
.
| Accession Ancva qValue Power Tag v Clust = 08 ; ; | ; " } } } }
gijl2660.., 399.. 201E06 = 9935 ey ‘ 0.5 -0.4 0.3 02 -0 0.0 0.1 02 03 0.4 05
S L inci 2] 75.26%
gi[l2669... 503.. 291E-06 = 9995 Principal Companent 1
- 2> &
giR05T... 776 05 > 9395 @ [ tendardised Expression Prafiles -
gi[L2670... . 343606 = 9995
N 15
gi[12669... 495606 2 9995 @
qi[12669... . 173e06 = 9995 @ 1o
gi[l2670... 7.08.. 103E-05 = 9995 é
gils478L... 797.. L03E0S = 9995 2 0s
gi[12669... 104E-05 2 9995 @ %
gi[L2670... . 15605 =995 @ S
£
gi|L2669... . 15605 = 9995 @ H
& 45 ]
gi[L2670... 15605 = 9905 @ E
H
gij38435... . 1S7E-05 = 9995 @ — [ -
< [ ] »
Experiment design s
Review your data from a different perspective:
Saction Complete

The Multivariate Stats can now be applied to all or subsets of proteins as determined by the current Tag
filters (in this example none). Allowing you to identify similar paterns of expression using the Correlation

WP Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics FelfE ==
File L T
Review Experiment  ReviewPeak  Peptigelon  ldentify Refine Review Protein li
ImportDasts  Algnment  Fitering  DesignSetup  Picking Statistics Peptides  QCMetrics Identifications  Proteins Statistics Report nonlinear
0 A Waters Company
Question: Dendrogram
Group my quantifiable proteins according to how similar 3 7
their expression profiles are. 4
What's this? ]
We have used Correlation Analysis ta evaluate the 20 -
relationships between the expression profiles of your q
quantifiabie proteins. ]
The resuits are shown in the dendrogram. o 15
More... g ]
H
= ]
Ask another question ™ ] g
10 o
“ Nofilter applied ]
g e ]
05
[ Accession Anovs qVelue Power Tag v Clust * ]
gill2670... 000.. 661E-05 > 9095 @ ] | |
gi[L2669... 000.. G.66E-05 = 9995 () Q 00 - AL — ! AR, 0
i12669.. 0.00.. 84E-05 > 9985 E
o @ ¢ =‘ [Standardised Expression Profiles -
gi[l2669... 000.. 84E-05 = 9995 () m
gilL2670.. 000.. 84E05 = 9995
gilL2669.. 000.. 84805 29995 @ i
gil25510... 000.. B4E0S 29995 () @

gill2663.. 000.. B4E-05 = 9095 (P

gi[L2669... 000.. B.6IE-05 = 9995 (P
gi[L2669... 0.00.. B.6IE-05 = 9995 ()
gil25497... 000.. BE9E-05 > 9995 ()

m

gi[L2670. 984605 = 9995
gil25497... 000.. 0000109 = 9995 ()
gilL2669... 000.. 0000109 = 9995

< i ] » s

Experiment design
Review your data from a different perspective:

Section Complete )

Now mowve to the Report section to report on Proteins and /or peptides.
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Stage 16: Reporting

The Report Design stage allows you to select what views you want to include in a report based on the list of
currently selected proteins.

QP Filter the proteins

Create a filter

Show or hide proteins based on a selection of their tags. Move tags to the appropriate boxes to create
the filter. For more guidance, please see the online reference.

B

Available tags:

Show proteins that have all of these tags:

@ Anova p-value £ 0.05 (1
@ Max fold change > 2 (83

C Modification with Oxidation (M) (15 proteins)

Show proteins that have at least one of these
tags:

Hide proteins that have any of these tags:

Clear the filter

As an example we will create a report for only the proteins containing peptides with Oxidation of Methionine
residues.

First reduce the proteins to report on by selecting the ‘Modification with Oxidation (M)’ tag. In this
example it reduces the number of proteins in the table to 15.

Expand the various Report Design options (by default they are all selected)

Un-tick as shown below

Click Create Report

0P Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics
File

Review Peak
Picking

Review
Alignment

Experiment
Design Setup

Peptide Ion

Import Data Statistics

| Protein report I Peptide report

Filtering

Refine
Identifications

Review
Proteins

Protein
Statistics

Identify

Peptides QC Metrics Report

[E=5EGR (=)
‘._..-
nonlinear

A Waters Company

Report on your proteins
Generate a report containing the proteins of interest in your experiment.

Choose what to report upon
Using the list below, filter your data to show enly the proteins you want to
include in the report.

@ Learn about tagging and filtering
Customise the report

Enter a title for your report and select the sections you want to include in it
using the controls to the right.

Tag filter applied
proteins may be hidden

Accession Anova’[p} Fold Tag |~ Description

gi[209571234 T.76E-07 56,6 & cell wall protein V [[Clostr
4i[126689971 9E-06 117 @  thioredoxin 2 (Tr2) [Clost
gi|126697890 1.58E-05 59 & ferredoxin/flavodeoxin oxit
gi[260682215 {+1) 2.03E-05 370 @  hemagglutinin/adhesin [C
gi[254973300 (+9) 3.49E-05 38 & flagellin subunit [Clostridi
gi[254976387 {+5) 6.5E-05 24 @  cell surface protein (S-lays
gi[126700790 {+1) 8.44E-05 28 @  enolase (2-phosphoglycel
gi[255101963 {+2) 9.9¢-05 26 @  cell surface protein (S-lays
gi|126700129 0.000148 24 & translation inhibitor endo
gi|126697654 0.00023 26 & 305 ribosomal protein 58
gi[126700372 0.0037 54 @  PTS system HPr protein [
gi[34781347 0.00402 19 ) 2-hydroxyisocaproate-Cao,
gi|126697631 0.00934 15 (] 505 ribosomal protein L7;
gi|126700078 0.0107 13 ] maolecular chaperone Dna
gi|126697969 (+1} 0.0222 19 @ Beta-subunit of electron t

m »

Structure the report
Enter a report title:

Tuterial Methiodine oxidised proteins
Select the sections to include in the report:
~ ) [ Gwerview run
~[7] Data processing methods

+ ) [] Experiment design

# ) [¥] Protein repart
Include tables showing protein abundances and peptides identified for each protein

Protein table
Peptide tables

) [#] Pratein Details
Reports the full details of every protein which matches your current filter

Tags
Expression profile

~ | [ Peptide ion table

~ I [[] Peptide ion details

This opens a dialog to allow you to save the report, after which it will be opened in the form of a web page.
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Click on the Accession No. in the proteins section of the Report and this will take you to the Assigned

peptides for this protein

Protein building options

Report created: 29/06/2017 16:42:47

Proteins

Protein grouping Group similar proteins
Protein quantitation Relative Quantitation using Hi-3

Tutorial Methiodine oxidised proteins

Experiment: Progenesis Ql.p Tutorial for DDA

Accession Peptides | Score | Anova (p) | Fold | Tags | Description Average Normalised
* Abundances

gi1254976387 | 63 (18) | 707]

811255101963 | 61 (16) | 670)

gi| 254973900

flagellin subunit [Clostridium difficile QCD-66c26]

@ Anova p-value < 0.05

LESTQNNLNNTIENVTAAESR

@ Max fold change = 2

LESTQNNLNNTIENVTAAESR

6 Modification with Oxidation (M)

MNILYQASQSMLAQANQOPQG]

ArcSinh Normalised Abundance

gil209571234 | 25 (12) | 250] 15 peptides
11260682215 24 (11)| 21 Sequence Peptide | Score | Hits | Mass Charge | Tags | Conflicts | Medifications | In Average Normalised
lon quantitation | Abundances
oi|254973900| 15 (15) ] 194
11126697969 | 10 (10)| 93 AADDAAGLAISEK 148 [100.52 | 5 1230.6087 [ yes 3.11e+006 | 9.63e+005
DTDVASEMVNLSK 1839 98.96| 4 1407.6560 2| @ 0 no 1.282+005 | 3.05e+004
811126700790 7(7)| & DTDVASEMVNLSK 3330 84.71 4 1423.6495 U 0| [8] Oxidation no 7.34e+004 | 1.37e+004
(M)
IADELLQLK -
gi 1126697631 7(7)| 62 " |ADELLQLKDEVER Accession gi| 254973900 (+9)
i1126700078 | 6 (6)| 5¢] | ADELQADEVER
IRDTDVASEMVNLSK Description flagellin subunit [Clostridium difficile QCD-66c26]
IRDTDVASEMVNLSK Peptides 15 (15)
IRDTDVASEMVNLSK Score 1945.78
IRDTDVASEMVNLSK Anova 3.49¢-005
Fold 3.78
ISSSIEFNGK

-+ I

Note: if you scroll down on the second page of the report you can locate expression profiles for each protein.

Having closed the report it can be reopened by double clicking on the saved html file.

Note: you can also copy and paste all or selected sections of the report to Excel and/or Word.
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Creating an Inclusion list

Inclusion lists can be used to try to increase the number of identified peptides you have in your experiment.
They are used to control your mass spectrometer to try and concentrate the collection of MS/MS scans from
specified m/z — retention time positions. Runs made using the inclusion list can then be imported into

Progenesis QI for proteomics and the extra MS/MS scans added to the experiment.

As an example we are going to create an inclusion list for all the peptide ions that show a Significant
difference between groups A and C (Anova p<0.05) and have no MS/MS spectra.

Impert Data

Review

Alignment

Filtering

Experiment
Design Setup

Review Peak
Picking

Peptide Ion Id
Statistics Pey

entify
ptides

QC Metrics

Refing

Review
Identifications Proteins

Protein

Statistics Report

First return to Review Peak Picking using the
Workflow icons.

With no filters applied right click on a peptide ion in the
table, select Quick tags and click on No MS/MS data.

Filter the table so that it is only showing peptide ions
with No MS/MS data. To do this click Create and drag
the tag on to the Show peptide ions that have all these

tags and click OK.

Mo filter ap

# Ano;a (p)

Review Peak Picking

plied

Fold Tag| ¥ Notes

Highest Mean Lowest Mean

W Most abundant —
3477 BIEL3 E‘ Anova p-value £ 0.05 ¢ A
141 673812 E‘ Max fold change = 2 c A
1914 8.17E-12 :‘ Significantly up in C c A
11993 145E-11 | @ Up requlated in C A c
3789 174E-11 l:‘ Up regulated in A C A
7708 1.8E-11 Poorly Correlated A C
2219 248E-11 New tag... C A
4407 25911 Quick Tags 3 Anova p-value...
7473 287E-11 ﬁ"- Edit tags Max fold change...
4441 3.03E-11  Infinity = Modification...
109 39E-11  Infinity & Ll Mo MS/MS data
284 382E-11  Infinity & &l holpioteiniD

QP Filter the peptide ions

Create a filter

==

Show or hide peptide ions based on a selection of their tags. Move tags to the appropriate boxes
to create the filter. For more guidance, please see the online reference.

Available tags:

Show peptide ions that have all of these tags:

@ Most abundant (2330 pept
@ anova p-value < 0.05 (79
' Max fold change 2 2 (!
Significantly up in C
[ Up regulated in C |
Up regulated in A
Poorly Correlated (3 pepti

| @ No Ms/MS data (8428 peptide ions) | ‘

Show peptide ions that have at least one of
these tags:

Hide peptide ions that have any of these tags:

Clear the filter

The table will now only be displaying peptide ions that have no ms/ms.
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Review Peak Picking
— = 2
N |
# Ano;a (p) | q Value Fold Tag | * Notes Highest Mean Lowest Mean m/z z Mass RT {mins) RT window (mins) Abundance Intensity Max CV (%) F
141 734E-12 49E-09  Infinity . L C A 901.2218 2 1800429 30.344 112 403e+06  143E+07 292 0 5
3063 105E-11 49E-09 Infinity u Ll C A 5339859 3 1598936 30105 0347 175E+04  332E+05 2.07 0
7723 182E-11 5.62E-09 Infinity B Ll A C 8477614 3 2540262 55142  0.202 8.85E+03  7.1SE+04 222 0
3790 203E-11 562E-09 2.03E+07 ™ | C A 14411479 5 7200703 39344 0484 24%E+05  296E+05 173 0
94722 254E-11 562E-09 Infinity =] | C A 8114650 2 1620915 31.979 0.293 6.93E+03  757E+04 237 0
7487  298E-11 5.63E-09 Infinity P Ll A C 1207.0705 2 2412127 34551 0566 301E+04  BAE+D4 292 0
8125 31411 3563E-09 Infinity W Ll C A 10020215 2 2002.028 32829 021 8.56E+03  991E+04 2356 0
11692 4.03E-11 5.79E-09 Infinity W Lkl C A 7184194 2 1436824 23204 0246 2082E+03  446E+04 242 0
12321 407E-11 5.79E-09 Infinity W Lkl C A 8501351 4 3432511 33.684 0337 462E+03  565E+04 257 0
11001 4.23E-11 5.79E-09 Infinity o Ll C A 10110473 2 2020.080 41307 022 54E-03 516E+04 254 0
10047 472E-11 5.84E-09 Infinity u Ll C A 1157.2779 3 3468812 53.605 0368 201E+04  93%E+04 3.08 0
7970 8.29E-11 8.99E-09 Infinity e Ll A C 8223761 2 1642738 30598 0468 143E+04  711E+04 339 0 -
< | 1] »
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Now select Export Inclusion List... from the file menu

Then select the appropriate format.

P Export inclusion list @

Select your machine type and export the inclusion list:

Format: IThermo Finnigan inclusicn list I -2

@ About this data format | $ Download others

Save to: C\Usershandy.borthwick\Documents\Customer Data\Progenes |

[ Export |[ Cancel

Finally export the file to an appropriate location

Note: with certain MS machines it is possible to widen the retention
time windows being used, this can be controlled using the following
dialog.

QI Progenesis QLp Tutorial for DDA - Progenesis Q1 for proteomi

- = Y Revi
= Save Pi
5 Close |

Export peptide ion data...

Export deconvoluted peptide ion data...
Import peptide ion numbers as tag...
Export all identifications...

Export to Proteslabels
Export inclusion list...

Experiment properties
Show Clip Gallery

¥ Euit
10050 387E-IT Infinity |'nl =l

Inclusion list retention time windows
Do you want to widen the retention time windows

by (000 5 minutes?

[ Yes ] [ No ]

If you require further information on the inclusion list file formats then click the link About this data format in

the Export Inclusion List dialog.

Note: The new LC-MS runs can then be added to the original experiment toincrease the MS/MS cowerage

using the Add files facility at the Data Import Stage.

Congratulations!

This document has taken you through a complete analysis using Progenesis QI for proteomics, from

Alignment through the analysis workflow to generate lists of proteins exhibiting expression changes across

biological conditions using powerful Multivariate Statistical analysis of the data.

Hopefully our example has shown you how this unique technology can deliver significant benefits with

e Speed
e  Objectivity
e Statistical Power

(page 78).

If you would like to see the benefits of running Progenesis QI for
proteomics using your own data and explore the Progenesis QI for
proteomics workflow please go to Appendix 4: Licensing Runs
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Appendix 1: Stage 1 Datalmportand QCreview of LC-MS dataset

You can use your own data files, either by directly loading the raw files (Waters, AB SCIEX, Agilent, Bruker

and Thermo) or, for other Vendors, conwert them to mzXML or mzML format first.

To create a new experiment with your files: open Progenesis QI for proteomics and click New, bottom left of
the Experiments page and give your experiment a name. Then select data type, the default is ‘Profile data’.

Note: if you have conwerted or captured the data as centroided then select Centroided data and enter the

Resolution for the MS machine used.

0P Create New LC-MS Experiment

Create a new label-free experiment named:

Progenesis QLp_Tutorial for DDA

Data type

@ Profile data

) Centroided data

Resolution (full width at half maximum) 50000

Machine type

High resclution mass spectrometer

High resolution mass spectrometer

Experiment folder

I @ Save experiment in the same folder as the run data I

) Choose an experiment folder

Low resolution ion trap
e.g. Bruker HCT, Bruker HCT Ultra, Thermo LTQ XL

Thermo FT-ICR

Thermo LTQ Iontrap in Enhanced mode.

.g. Waters SYNAPT G2/G2-5, AB SCIEX TripleTOF, Agilent (JTOF, Bruker Maxis, Thermo LTQ) Orbitrap

|i Create experiment I[ Cancel l

Click Create experiment to open the LC-MS Data Import stage of the workflow.

Select the ‘Import Data file format’, in this example they are mzXML files

Then locate your data files using Import...

0P Progenesis QLp_Tutorial for DDA - Progenesis QI for proteomics =N EER (<
File AL XY
Review Experiment  ReviewPeak  Peptidelon  Identity Refine Review Pratein nonlinear
imporiData  Algnment  Filtering  DesignSetup  Picking Statistics  Peptides  QCMetrics Identifications  Proteins  Statistics Report
@ ANatars Compani
Import Data G2
Select your run data
Select one of the available data formats then
click the Import button:
Format: | mzXML files =[] import... |
Waters (.raw)
® Abo] version: 1.0.5942.56324 [rnload others
AB SCIEX (.wiff) P Select files
Perforn) | e cion: 1.0.5377.31834
Click thy atic { uv\ |, < Progenesis... b Progenesis QLp Tutorial for DDA V3.0 » ~ [ ¢ ||[ search Progenesis Qip Tutora... 2]
process! ,‘A‘glr\ser;’t"‘(.g)u sa55.26258 [0 35 far as
possible| Version: 2.0.5955. step. . = -
Bruker Daltonics (.4) Organize New folder A= f @
Version: 1.0.5955.26262 , g
mzMLFiles 7 Favorites k| MName Datelinodibed
° 'U'°g°°‘25263 while runs B Deskiop H Ji Progenesis Qlp Tutorial for DDA Analysis  26/04/2016 10:40
s
JEY ... | oo mo BaeEs
NetCDF files %2 Dropbox | A2.mzaml 20/05/2008 08:27
Version: 1.0.5877.31827 :
Imported rund oo F0 %] Recent Places ] A3.mzeml 20/05/2008 08:29
Thermo (.raw)
Version: 1.0.5942.37174 - i ShareFile _| Cl.mzxml 20/05/2008 11:50
Thermo FT-ICR (.raw) @ BitTorrent Sync [ ] c2mzaml 20/05/2008 11:50
Version: 1.0.5942.37174
] G.mzaml 20/05/2008 08:25
M Desktop
i Libraries
[ Documents
B Mucie ~ | m | v
No runs have been imported yet ) -
File name: "C3.mzml’ "Al.mzml” "AZmzml” "A3.mzml” "C] | mzXML files (*.mzxml) =
e T
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Locate and select all the Data files (Al to C3).

On loading the selected runs your data set will be automatically examined and the size of each file will be
reduced by a ‘data reduction routine’, which reduces the data by several orders of magnitude but still retains

all the relevant quantitation and positional information.

Note: For a large number of files this may take some time.

QIP Progenesis QLp_Tutorial for DDA - Progenesis QI for proteomics

Select one of the available data formats then
click the Import button:

mzXML files

Format: v‘t Import... i

© About this data format | ¥ Download others

Perform automatic processing

Click the button below to start automatic
processing. This will analyse your data as far as
possible, before suggesting the next step.

Start automatic processing

Automatic processing can be started while runs
are importing.

© Learn more about automatic processing

Imported runs:

Importing Pending.
2
3
Al A2 A3
Pending. Pending... Pending
5
£
w
c1 c2 c3 % S
c
o
E
s
<
. @

File
Review Experiment Review Peak Peptide Ion Identify
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics
Import Data Al
Select your run data 612.5 825.0 1037.5 1250.0

[E=3 EoR =X
©00e>
Refine Review Protein H
Identifications Proteins Statistics Report n 0 n I | nea r
A Waters Company
B [ © Help ~
Actions ¥ } ‘ >> ‘
1462.5 1675.0 1887. i
e About this run
m/z
* MS peak count: 1,109,718
* MS/MS count: 8,983
* Total ion intensity: 2.188e+009
® Masked areas : none
"
Zoom: (® | Section Complete (2)

Note: you can start the automatic processing before the loading has completed.

For details of setting up the steps in the automatic processing wizard return to Stage 2A page 7.

Additional details on Selection of Alignment Reference

1. Assess all runs in the experiment for suitability

e This method compares every run in your experiment
to every other run for similarity.

e The run with the greatest similarity to all other runs is
chosen 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
can take a long time.

2. Use the most suitable run from candidates that | select

OIF Start automatic processing

=le e

Select an alignment reference
To compensate for drifts in retention time, all runs in the experiment must be aligned
to a single reference run.

How do you want to choose your alignment reference?
Assess all runs in the experiment for suitability
@ Use the most suitable run from candidates that [ select
Use this run:

For information on choosing the alignment reference, and why you might want to
select your own candidates, please see the online quidance.

Cancel |

e This method asks you to choose a selection of reference candidates, and the automatic algorithm

chooses the best reference from these runs.
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QI Start automatic processing E@I QP Start automatic processing E@
Select your ali t reference candidates Select your ali reference candidates
To mark a run for assessment as an alignment reference candidate, double-click it or To mark a run for assessment as an alignment reference candidate, double-click it or
use the button below to mark multiple runs at once. use the button below to mark multiple runs at once.
Mark selected runs | 2 Clear all | P
Al AZ A3 A2 A3

C1 cz c3 = C1 2 c3

& runs marked as candidates

a
< Back | Cancel | l < Back H Next » H Cancel

0 of 6 runs marked as candidates 3 of

Select a subset of your runs as ‘alignment reference candidates’ and click Mark selected runs. An icon
appears on the bottom left of each run to indicate that it is selected as a candidate.

This method is the most appropriate when you have some prior knowledge of your runs suitability as
references:
e runs from pooled samples

e runs for one of your experimental conditions will contain the largest set of common peptides.

It is also the preferred option when analysing a large number of runs

3. Use this run
e 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:
o If you choose a pending run which subsequently fails to load, alignment will not be performed.
e 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 it's chromatography before loading further runs).

Review Chromatography
Each data file appears as a 2D representation of the run. If you created a profile experiment, at this stage

you will be warned if any of the data files have been ‘centroided’ during the data acquisition and conversion
process, as files must be of one format or the other.

Al A2 A3

You can delete run(s) by left clicking on the run in the

list.
c1 cz €3 ]
Note: you can also multi-select runs to remove by m —
holding down the Ctrl key. Mask areas for peak picking...
X Remove this run Del |;

At the Import Data stage you can examine the quality of the imported runs using the 2D representation of the
runs
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QP Progenesis Qlp_Tutorial for DDA - Progenesis QI for proteomics

File
Review Experiment Review Peak Peptide Ion Identify Refine Review
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins
Import Data c1 | << l Actions ¥ >>
Select your run data 6125 8250 10375 |1250.0 14625 |16750 |1887.
Select one of the available data formats then m/z *

click the Import button:
mzXML files

Format: v | [ Import...

© About this data format | ¥ Download others

Perform automatic processing

Click the button below to start automatic
processing. This will analyse your data as far as
possible, before suggesting the next step.

Start automatic processing

Automatic processing can be started while runs
are importing.

€ Learn more about automatic processing

Imported runs:

=
@
A3
<
&
v
s |E
SF
c
2
c3 €
o
K} .
g Zoom: ||| =

=[5
©00e»
Protein .
Statits Report nonlinear

A Waters Company
© Help v

About this run
* MS peak count: 1,182,000
* MS/MS count: 9,542
* Total ion intensity: 3.643e+009
® Masked areas : none

Section Complete (2)

Note: details of the current run appear on the top right of the view.

Once you have reviewed the imported runs click on Review Alignment or Section Complete to mowe forward

to the Review Alignment Stage.

Note: you will be offered the automatic alignment if you have not performed the alignment automatically

already.

Now mowve to the next stage in the workflow (page 14 in this user guide) by clicking Section Complete.
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Appendix 2: Stage 1 Processing failures

If a stage fails to complete successfully or only partially completes, the automatic processing dialog will warn
you of the problem. This may or may not allow the automatic processing to complete.

For example: a run that fails to automatically align will trigger a warning, although analysis will continue; the
automatic processing dialog will prompt you to ‘drop-off at the Review Alignment stage on completion to
investigate the problem.

QIP Processing Complete IEI

Automatic processing complete (with warnings).

Time taken: 2 minutes 58 seconds

+ Importing runs: 7 of 7 processed
+ Selecting reference:  C1
i Aligning runs: 6 of & processed
+ 1 run failed to align - continuing without it
+ Peak picking: 15835 peaks found
+ Creating design: Created

« Protein quantitation:  Relative Quantitation using Hi-3

| Close || Identify Peptides () |

Note: in this example the run that failed to align will not contribute to the peak picking and will be excluded at
the alignment stage (a cross appears in the include column).

QP Progenesis QLp_Tutorial for DDA - Progenesis QI for proteomics |+
File ©00es
Review Experiment Review Peak  Peptide Ion Identify Refine Review Protein non I H n r
ImportData  Alignment Filtering  Design Setup Picking Statistics Peptides QCMetrics  Identifications  Proteins Statistics Report onlinea
o A Waters Company
Review Alignment [ Show Aligned '1 [ Show Unaligned ] [)( Remove Vectors -]
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
@ Learn about the visualisations shown here 612.5 825.0 1037.5 1250.0 1462.5 1675.0 1887, 612.5 825.0 1037.5 1250.0 1462.5 1675.0 1887,

m/z > miz *
Align retention times automatically

For maximum reproducibility, the software can Q =3
automatically align your runs. ' 3

Align runs automatically

i) 1 run has no alignment vectors

Review the alignment 8| 8 v,‘“
Using the quality control measures, review and £ 13
edit the runs’ alignment: & &
1. Order the runs by alignment score and LA AR
start by selecting the first run e e
2. Within each run, inspect and edit any s 13
areas rated as Needs Review 8|g 8(E
=8 =3
@ Learn about the review and editing process & = &
o Zoom: ‘ t(i v
Run Include?  Vectors Score " ) -
Ion intensity map Total ion chromatogram
1 o
o 2 6125 |8250 10375 |12500 |14625 |16750 |1887,
A2 240 822% m/z * [
- 80000000
A3 244 83.9% o
8
Cc1 v Ref |
60000000+
c2 362 97.8% | [e: | }
a3 22 99.0% 3 I | [
= £40000000
| o1 X0 20% | 8= E
E =
2 E 200000004
e
£ U\,
g|% o— e
=8 60 80 100
& Retention time (min)
Alignment quality: @ Good ' OK @@ Needs review :
Ion maps: % Alignment target # Run being aligned Section Complete ()

You can either remove the run from the experiment at the Import Data or add it back in at the Review
Alignment stage once the alignment of the run has been corrected.

As another example, runs that import successfully but with warnings at the Import Data stage will cause a flag
in the readout to notify you of the potential quality issue.
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If some runs fail to import (but not all), the automatic processing will continue, informing you that one or more
runs hawe failed to import.

OIP Processing Complete @

Automatic processing complete (with warnings).

Tirme taken: 3 minutes 57 seconds

4 Importing runs: 7 of 7 processed

¢ 1 failed to import
+ Selecting referencer C1

+ Aligning runs: 5 of 5 processed
+ Peak picking: 15935 peaks found
+" Creating design: Created

+ Protein quantitation:  Relative Quantitation using Hi-3

| Close || Identify Peptides () |

In this case you can remowe the runs at Import Data and if appropriate replace them with additional runs.

Note: adding additional runs will then be aligned and peak picking should be re-done toinclude data from
the added runs in the generation of the aggregate

An example of a problem that would halt the automatic processing would be the failure to successfully import
all the potential reference candidates, (for example, where in importing, you specified selection of the
alignment reference from several runs before they were fully imported and set the processing underway, and
they later failed to import owing to problems with the runs).

QIP Processing Complete (=23

Automatic processing failed.

Time taken: 55 seconds

i Importing runs: 7 of 7 processed
i 1 failed to import

X Selecting reference: Al reference candidates failed to import

Aligning runs: Unable to start.
Peak picking: Unable to start.
Creating design: Unable to start.

Protein quantitation:  Unable to start.

[ Close | [Impor’( Data \-_)) |

In this case, the processing dialog would halt and prompt you to select another reference.
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Appendix 3: Stage 1 Data QC review and addition of exclusionareas

During the process of Data QC you may identify areas of the raw data for a particular run that appear 'noisy"

yet still have identifiable ‘isotopic patterns'.

For example if the run is part of a 'replicate set' of runs it is possible to exclude such areas on the noisy run
by applying a mask to the area. By doing so this area is excluded during the initial part of the detection
process in order that it does not ‘interfere’ with the detection of the peptide ions in the replicate group.

. o << | Actions ¥ E |
To do this select Mask areas for peak picking from the —
Actions menu on the top left of the screen. 12500 Mask areas for pesk picking..
, 182,000
>( Remowve run 47
wrorartommrensmy: 3.643e4+000

Drag out an area over the noisy part of the run to create
the mask.

* Masked areas : none

Note: Click Done to return to the Import Data view where you can zoom into the masked where you will see

the isotopic peptide ions in the noise.

[IP Progenesis QLp_Tutorial for DDA - Progenesis Ql for proteomics =X E=R==
File *8Q s
Review Experiment Review Peak Peptide lon Identify Refine Review H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report non |Inear
o A Waters Company
Mask areas for peak picking A_3_pos
Drag out a rectangle on the run to create a mask. 0.003
Masks are used to prevent noisy or contaminated areas LJ‘
from influencing peak picking. i -T"‘ “‘-‘i"' o i R LRI Wan oy A nor [ o
T L
Selected mask !J \ 4 ;
A TR ' g
m/zfrom (00,0000 2 to 15004375 O A
| L B
130711 = 19.004 = LA i T
time from ~]| to v 3291 . e =
EK Remove selected mask ]
All masks l,»
The following areas of this run will not contribute any 14 !
data to peak picking: | LN o
myz (100 - 1500}, time (0.00258 - 0.895) 5515 N W L
! i
myz (100 - 1280}, time (3.2 - 3.65) =
E ' '
o
E
5
£ -
2 105784
=
"
14.245 i ! | | ‘ ‘ ! [P
i TR i i
[ AL i S o
| 1t i | . :
M 1 O
Jut } L 1 ] Ll'i.‘f SRR L
17.479 T ”lwl a i ] ! |
il | ‘
500 1000 1500
IQ Zoom ] [Q Zoom out Zoom to fit ] i

Note: if the level of noise is high and affecting many of your runs a preferred approach would be to re-

optimise the chromatography to improve the levels of noise in your data.
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Appendix 4: Licensingruns (Stage 3)

When setting up a New experiment if you are evaluating Progenesis QI for proteomics with unlicensed runs

then the licensing page will open after Import Data section.

Review
Import Dats Licensing Alignment Filtering

not appeatr.

If you already have a programmed dongle attached to your machine then the License Runs page will

To use this page to License your Runs you must first either obtain an ‘Evaluation’ Licence Code from a
Sales Person or purchase alicence code directly.

Each code will allow you to license a set number of runs.

The runs in your experiment will be listed as shown below.

To activate license(s) for the selected runs enter the code in the space provided and click Use Licence

(P Progenesis Qlp Tutorial for DDA - Progenesis Ql for proteomics folfe ==
File *0@ an
Review Experiment  Review Pesk  Peptidelon Identify Refine Review Brotein i
ImportData  Licensing Alignment Filtering  Design Seup Picking Seatistics Peptides QCMetrics  Identifications  Proteins Statistics Report non I Inear

A Waters Company

Dongle | License Runs
This install 1is currently restricted to analyse Licence License
licensed runs only. Run name state this run

" “Users\andy borthwick \Documents\Customer Data'\Progenesis Ql.p w3.0 Tutorials and Demao Suites'\Proge...  Unlicensed
To license your runs, you need an evaluation or

lease licence code which can be obtained from
a sales representative.

\Users'\andy borthwick Documents’\Customer Data*\Progenesis Ql p w30 Tutorials and Demo Sutes‘\Proge...  Unlicensed
“Users\andy borthwick \Documents Customer Data'Progenesis Qlp v3.0 Tutorials and Demo Suites'\Proge...  Unlicensed

Once licensed, your runs can be analysad on “Users\andy borthwick \Documents Customer Data'\Progenesis Ql.p w3.0 Tutorials and Dema Suites'\Proge...  Unlicensed

any installation of the sofware. The licence is
automatically included when archiving an
experiment.

\Users'andy borthwick\Documerts*Customer Data“Progenesis Ql.p v3.0 Tutorials and Demo Suttes’\Proge... Unlicensed

aleiele|e|2
SHEHENEHERE]

“Users\andy borthwick \Documents Customer Data'Progenesis Qlp v3.0 Tutorials and Demo Suites'\Proge...  Unlicensed

If your runs have been licensed on another
computer, click here to make the licences
available on this computer.

If you have one, you can open a licence file to
install.

If you have just installed a dongle. click here.

Run licence code:  0ec000¢200009000 Use Licence Code
Section Complete (3)

Note: you will need an internet connection to use this method.

A message confirming successful installation of your licences will appear.

Installation complete @

Click OK, the view will update and Alignment, the next stage in the workflow, will open with the licensed files.

Waters

THE SCIENCE OF WHAT'S POSSIBLE."

78



Progenesis QI for proteomics User Guide

Appendix 5: Manual assistanceof Alignment

Approach to alignment
To place manual alignment vectors on a run (C2 in this example):

1. Click on Run C2 in the Runs panel, this will be highlighted in green and the reference run (C1) will be
highlighted in magenta.

2. You will need approximately 5 alignment vectors ewenly distributed from top to bottom of the whole run.

First drag out an area on the lon Intensity Map (C), this will reset the other 3 windows to display the
same ‘zoomed’ area

QIP Progenesis QLp_Tutorial for DDA - Progenesis QI for proteomics = \ =) @
File 0000
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein a.
Impeort Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report no n I I nea r
0 A Waters Company
i i ow Aligne: M ow Unaligne: ¢ emove Vectors ~
Review Alignment Show Aligned Show Unaligned R Vect
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
@ Learn about the visualisations shown here 640 650 660 670 680 690 700 71 640 650 660 670 680 690 700 71
S "R m/z.*| i " m/z *
Align retention times automatically = " I < \ i
For maximum reproducibility, the software can - A = B
automatically align your runs. o I | | - |1
_— ] !
Align runs automatically T
a | ' a If
i) 5 runs have no alignment vectors | ” I
e e
Review the alignment e | ~
Using the quality control measures, review and € I ‘W‘ o X ) [ |
edit the runs’ alignment: 7| E 'i‘ TE 1;
1. Order the runs by alignment score and & g | o E ' i
start by selecting the first run T - | - |
2. Within each run, inspect and edit any H | H |
areas rated as Needs Review 212 | “ ?e |
o v
v | I K
© Learn about the review and editing process ¥ & Sl (1§«
; zoom: (&) (2 ] 1.
Run Include?  Vectors Score . N R
Ion intensity map Total ion chromatogram
or
AL 0 79.0% 612.5 825.0 1037.5 |1250.0 |1462.5 |1675.0 |1887
A2 0 43.7% m/z * T
7% 14000000+
A3 0 37.7% g TG C D
C1 v Ref AR 120000004
c2 0 38.6% 2 10000000+ I\ M\
= | [\ '
fox! 0 823% ; £ 8000000+ [\ {1
8 8 £ doA ‘ fii
R oy 6000000+ [\ N\ |
z | [ ) [
| | \ A \
3 ‘g 40000007 AN "\ ‘ .
= ! [\ | \ |
= 20000001, _ \ | /
c S0 -
S I &
S|E S S R S — T
-2 36 37 38 39 40 41 42 43 M4
& Retention time (min)
v
Alignment quality: @ Good '/ OK @ Needs review : y
Ion maps: # Alignment target & Run being aligned Section Complete \»)

Note: the peptide ions moving back and forwards between the 2 runs in the Transition window (B) indicates
the misalignment of the two runs.

Note: the lon Intensity Map gives you a colour metric, visually scoring the current alignment. The owerall
score is placed next to the Vectors column in the table. With each additional vector added this score will
update toreflect the ‘changing’ overall quality of the alignment. The colour coding on the lon intensity Map
will also update with each additional vector.

Note: The Total lon Chromatograms window (D) also reflects the misalignment of the 2 runs for the current
Retention Time range (vertical dimension of the current Focus grid in the lon Intensity Map window).
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4. Click and hold on a green peptide ion in Window A as shown below

Vector editing
640

38

{40.410 39

41
¢ Retention Time (min)

42

650

660

£670.6704680

i

690

710
| miz »

L [a]

Zoom: @l |§| @l

Transition
640 650 660 670

f ]
!

8

39

40

4 Retention Time (min)

5. Asyou are holding down the left mouse button (depending on the severity of the misalignment), the
alignment vector will automatically find the correct lock. If not, drag the green peptide ion over the
corresponding magenta peptide ion of the reference run. The red box will appear as shown below
indicating that a positional lock has been found for the owverlapping peptide ions.

Vector editing
640 650

38

2
)
—

41 4139.811

42
¢ Retention Time (min)

660
n

€671.0943580

690

700
N
‘.

710

mfz *»

]

zoom: (@)

Transition

640.0493 650 660 670 680 690 700 710
fl | m/z *
)L
I I
I |
|
=
=
E
& 1,
& ‘é‘“| ' | I
&= |
4t ”,
ol &
- g "
v

Tip: while holding down the mouse button hold down the Alt key. This will allow smooth movement of
the cursor as the Alt key allows you to override the ‘automatic alignment’ performed as you depress the
mouse button.

Vector editing
640 650

41 40 39

42
4 Retention Time (min)

660 670

l

680

690

700
|

710

m/z *
|1

Zoom: @| ‘£| |

Transition

640 650 660 670 680 690

38

39

4 Retention Time (min)

6. On releasing the left mouse button the view will ‘bounce’ back and a red vector, starting in the green
peptide ion and finishing in the magenta peptide ion will appear.
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Note: an incorrectly placed vector is removed by right clicking on it in the Vector Editing window

7. Now click Show Aligned on the top tool bar to see the effect of adding a single vector.

Vector editing

640 650 660 670 680 690 700

|

38

40 39
—— ==
=
—_ —
je— -

= |
F|E
v
E
=
g8
E |
w
s
o
& l
b

zoom: (@] (2] (]

Transition
640 650

38

39

40

)
L4 Retention Time (min)

660

670 680 690 700 710
Y

u i
I

L=l

8. With the placement of a single manual vector the increase in the proportion of the lon Intensity Map (C)
showing green is reflected in the improved alignment score in the table. Now click in the lon Intensity
Map to relocate the focus in order to place the next manual vector.

Run
Al

c1
c2
Cc3

Ion maps:

Include?  Vectors Score Ion intensity map
0 70.0% 6125 |825.0 |10375 |1250.0 |1462.5 |1675.0 |1887
/
0 27% whe
o
0 37.7% 2
(s
v Ref
gl
1 89.7% 8 .
0 823% | | 1 2 s
8
E
8lE
=
(=
-3
&8
©
«
) ) _ Alignment quality: @ Good OK @ Needs review
#® Alignment target & Run being aligned

Ion intensity map

9. Adding an additional vector will improve the alignment further as shown below.

Transition

16.0

18.1875

20.3125

224375
« Retention Time (min)

Total ion chromatogram

7000000
6000000
50000004
>
40000004
H]
£ 3000000
2000000
1000000+

o,

Review Alignment [ showaligned ' -|[  Showunaligned | [X  RemoveVectors - |
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing
@ Learn about the visualisations shown here 750 760 7 780 790 800 810
é m/fz *
Align retention times automatically
For maximum reproducibility, the software can -
automatically align your runs. g
2
Align runs automatically = ”| | i
i) 4 runs have no alignment vectors . ‘ QD
P i
Review the alignment a4 g [
Using the quality control measures, review and =l o ”
edit the runs’ alignment: E
1. Order the runs by alignment score and ol
start by selecting the first run E =}
2. Within each run, inspect and edit any a6 ”‘ I||
areas rated as Needs Review +
« — =
. (@ [@][F7
@ Leamn about the review and editing process - zaom: (@] (2] [EF]
Ion intensity ma
Run Include?  Vectors Score ty map
612.5 825.0 1037.5 1250.0 1462.5 1675.0 1887.
Al 0 79.0% miz *
A2 0 437% -
L TF]
A3 0 37.7% B b
a v Ref B
|c2 2 95.3% | ™
2|E
c3 0 823% CE
©
2| E
F
5 |
3
=3
@
o Alignment quality: Good | OK [ Needs review
Ton maps: & Alignment target & Run being aligned
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10. The shift in the Retention Time (RT) is as a result of incorrect running of the chromatography. In many of
these cases if the Automatic Alignment fails to generate a good alignment then removing all the
alignment vectors for this run and placing a single manual vector to act as a ‘seed’ for the Automatic
Alignment algorithm maybe all that is required to generate a good alignment.

11. In the case of the example shown above placing 2 vectors from the top to the bottom of the run is
sufficient to markedly improve the alignment (Note: the improvement in the score with the addition of
only 2 vectors).

12. At this point you would redo the automatic alignment of this image by selecting Align runs
automatically. Note: if you are focusing only on the alignment of one run, then un-tick the other runs in
the alignment dialog.

Automatic Alignment @
Choose which runs to automatically align:
Run Motes Vectors
1 Al This run has not been automatically aligned ]
O a2 This run has not been automatically aligned D
[ A3 This run has not been automatically aligned 0
I c2 run has user vectors 2|

Elc3 This run has not been automatically aligned ]

[ ok ][ cance |

The number of manual vectors that you add at this stage is dependent on the misalignment between the
current run and the Reference run.

Note: In many cases only using the Automatic vector wizard will achieve the alignment.

Review Alignment | Show Aligned o3 ] [ Show Unaligned ] [x Remove Vectors = ]
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
® Leamn about the visualisations shown here 660.3 670.8 |681.3 |691.8 702.3 |712.8 |723.3 733.8 |7#.3 660.3 | 670.8 | 681.3  691.8 |702.3 712.8 |723.3 (733.8 | 7H.3
= miz*| o m/z *
Align retention times automatically = @ »2 ] l
For maximum reproducibility, the software can - | —
automatically align your runs. s i ( ks i [
- - | |
Align runs automatically | o qID o |r
+ @ +
L]
i) 4 runs have no alignment vectors o]~ e
T|E TE i
- - E | @ E “ | |
Review the alignment = — |
Using the guality control measures, review and ¥ E i @ ¥ E | ||
edit the runs’ alignment: =] OI ' (S " '
1. Order the runs by alignment score and 7§ | ' ! F§ |} I '
start by selecting the first run = @ t |
2. within each run, inspect and edit any - % E
areas rated as Needs Review L = | (2 «
@l |E
(0% "N [a I zoom: (@) Q)& | Ty [T
©@ Learn about the review and editing process
Ion intensity map Total ion chromatogram
Run Include?  Vectors Score 612.5 |825.0 |1037.5 |1250.0 1462.5 |1675.0 |188]
Al 0 79.0% m/z *
=
A2 0 43.7% o f
X . 15000000
A3 0 37.7% o N
c1 v Ref T £ h A
o £ 10000000+ [\
A - o i (. \
c3 0 823% u i A | Voo
2| E 5000000+ T, A IR i | |
= ‘"SR Ly | s
5 N o I
= |8 [ ; T ’ i T T
£l 40 41 42 43 M 45 46
o - - -
-4 Retention time (min)
-
Alignment quality: Good oK Meeds review =
Ion maps: & Alignment target & Run being aligned Section Complete )

Tip: a normal alignment strategy would be: to run the automatic alignment first for all runs, then order the
alignments based on score. For low scoring alignments remowve all the vectors and place 1 to 5 manual
vectors to increase the score then perform automatic alignment. Then review the improved alignment score.

To review the vectors automatic and manual, return to page 15.
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Appendix 6: Within-subject Design

To create a Within-subject Design for your data set select this option on the Experiment Design Setup
page and enter the name of the design.

In this example there are 3 Subjects (i.e. patients A, B and C) who hawe been individually sampled:
Before(1), During (2) and After (3) treatment

QP Progenesis QLp_Tutorial for DDA - Progenesis QI for proteomics | = || =] || &3 |
File 909 gs
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein | H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n On I n ear
° A Waters Company
|AC | ac-2 [ New | @ Help +

Which experiment design type do you want to use for this experiment?

00 00
o 0| Between-subject Design o-0| Within-subject Design
oo [eRe)

Do samples from a given subject Have you taken samples from a given
appear in only one condition? Then A Delete subject under different conditions? Before | During After
use the between-subject design. s Then use the within-subject design.

1 Bemoue
To set up this design, you simply group QP Create Mew Experiment Desi .
the runs according to the condition T =) bse  patlentx | &, | 2| X
(factor level) of the samples. The Enter a name for the experiment design:

AMNOVA calculation assumes that the
conditions are independent and

C I Eefore During and After Treatment I @

therefore gives a statistical test of Pati Y1 Y2 ¥3
mn How do you want to group the runs? atient Y
whether the means of the conditions Y greue
are all equal. @ Group the runs manually
Copv an existing design: Z1 22 A ]
Copy an existing design: patient 7
Add conditiol

l Create designl [ Cancel

A standard ANOVA is not appropriate
because the data violates the ANOVA
assumption of independence. V/ith a
repeated measures ANOVA individual
differences can be eliminated or
reduced as a source of between
condition differences (which helps to
create a more powerful test).

The within-subject design can be
thought of as an extension of the
paired-samples t-test to include
comparison between more than two
repeated measures.

When the design page opens use the Add Subject and Add Condition buttons to create the matrix that fits
your experimental design, over typing the names as required.
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Then click on ‘Select Sample’ in each box of the matrix and select the appropriate sample.

QP Progenesis QLp_Tutorial for DDA - Progenesis QI for proteomics EI@
File ) ) ) ) o / ) Ll XY
Import Data AIB:::;__ Filtering DE::E:?:tTp Re;i::npgeak P;tpati'd;izgn I;g::iggs QC Metrics ]cer':Fchr:ions PRri\tleei:‘.s S’:;?'ﬁli:s Report n 0 n | i n ea r
. A Waters Company
AC AC-2 Before During and After Treatment [ % | New | ) Help ~
Setup conditions and subjects [
Setup the conditions and subjects for your O Before ] DUring O After P

experiment design on the right, and then assign each
of your samples to the correct subject/condition cell
in the grid.

1. Add a column for each condition.
2. Add a row for each subject. Al AZ A3
3.D h of les to th ct locat -
rag each of your samples to the correct location Patient A ‘ ‘ ‘
c2 C1

in the grid.

Subject 1 Selact Samnla | cal
c2
3

Filter samples:

t Sample

c3

Add Subject

Section Complete (2)

You can create additional Experimental Designs using the New tab

All of these Experimental Designs are available at the later stages of the workflow with the exception of

Identify Peptides, and Refine Identifications (including Resolve Conflicts).
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Appendix 7: Power Analysis (Peptide lon Stats)

Power analysis is a statistical technique that is used to gauge how many replicates are needed to reliably
see expression differences in your data. It is available through the Peptide lon Statistics section of the

workflow.

To perform a power analysis of the data click on

Ask another question at the top of the table in the
Peptide lon Statistics section. A selection of 3 tools

will appear.

Select the option

‘How many replicates should | run and what is the power

It answers this question by informing you:

Principal Components Analysis
Are there any outliers in my data?

]

Correlation Analysis

Does my data cluster according to my experimental conditions?

Group my peptide ions according to how similar their expression profiles are.

Power Analysis
How many replicates should I run?
What is the power of my experiment?

of my experiment?’

‘How many replicates you need so that at least 80% of your peptide ions with a power >0.8’

Using the Significant p<0.05 peptide ions (7943), as an example, view the power analysis.

-

Cluster

QJ

Anova qValue Power Tag v

3602 3.27E-13 7.26E-10 = 89995

3477 6.24E-13 7.26E-10 = 89995

141 7.34E-12 49E-09 = 89995

Number of replicates

QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics EI@
File LT Y
Review Experiment Review Peak  Peptide Ion Identify Refine Review Protein n 0 n | i n a r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report &
o A Waters Company
Question: Power Analysis
How many replicates should | run? = 100
What is the power of my experiment? : 80 +
What's this? ‘g o I
“fou have 78.7% of your data with power »0.8, 4 replicates g
would give you 96.2% of your data with power =0.8. E] ™t 1
More.., 2 g &
&
g 50
b 40
g
a 30 +
Ask another question ~ g
g 20
Tag filter applied - g 10t
peptide ions may be hidden Edit.. | -4 0 I I I
1 2 3 4 5

[ Standardised Expression Profiles

7

1914 1E-11  49E-09 2.
9995
9995
562E-09 = 9995

5995

9995
3063
T3
4408
3780

1.05E-11 49E-08 =

1.82E-11 562E-09 =
1.85E-11

203E-11 562E-09 =

4442 2.36E-11 562E-09 = 8995

9422 562E-09 = 9935
2219 2.65E-11 562E-09 = 8995

2.54E-11

tEJdEJNEERAd

STNQArdlsed Nom allsed sbundance

4 n 2

Experiment design

Review your data from a different perspective:

Current design: [AC

Section Complete () |

This is displayed graphically showing that 78.7% of the 7943 peptide ions have a power of 80% or that 4
replicates would give you 96.2% of your data with power > 0.8.

« The power of a statistical test reflects our confidence in the experimental data’s ability to find the

differences that do actually exist

« The power is expressed as a percentage, where 80% power is an accepted lewvel, therefore allowing
you to assess the number of sample replicates that would be required to achieve a power of 80%.
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Appendix 8: Resolve Conflicts

This stage allows you examine the behaviour of the identified peptides and resolve any conflicts for the
various peptide assignments at the protein level.

The Resolve Conflicts stage (now accessed at the bottom left of the Refine Identifications stage) provides a
number of interrelated graphical and tabular views to assist you in the manual validation of the peptides that
have been assigned to proteins and also to review the relevance of the data returned from the search.

0P Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics o =]
File *0Q9gs
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n | I nea r
o A Waters Company
Experiment design: | AC -
Proteins No filter applied Peptide ions of gi|234976387 N filter applied
Create... ‘ Create... ‘
Accession Peptides Umquel Conflictsl Score > # I [ Score Hits Correlation Mass Mass error (p...  RT (mins) Charge Tag ~  Abundance Conflict: *
b 9i|254976387 (+5) 63 18 &7 T.07E+03 I»' 1 01 596 H 0247 1076586 037 206 PR 253E+07 1 4
i[255101963 (+2) 61 i 87 671E+03 2 * 3 752 5 -0.8 dd 2.301 248 549 3 Q 1.25E+08 1
@ 9il209571234 5 }A 19 25E+03 1 ® 0 12 5 0.2 E 3.296 0.258 549 2 9E+07 1
@ 0il260682215 (+1) 2 1 19 213E+03 52 ® 0 637 2 -09g 23295 0237 549 + B 1.26E+06 1
@ gi|255101959 8 0 1 728 803 1 613 4 0728 2413295 -0.0186 49.6 ER ™ 3.01E+05 1
(@ 0i|254976383 (+2) 9 1 10 797 - 1302 © 2 123 5 0727 2413204 -0617 496 2 Q 273E+05 1 -
(] 1 3 (] 1 [
1 Protein: gi|254976387 cell surface protein (S-layer precursor protein) [Closiridium difficile QCD-66c26]
{ Peptide ions of selected protein
Peptide ion views | Protein resolution|
[Standardlsed Expression Profiles v] [Pept\da ions of selected protein v]
C | I D
54315+
0 — a 2 = = I
N, E E 41885 "
05 \ g g 3
\ = =
3 = =
£ oo =] =]
5 = £
g \ % 55.905+ .g
2 a5 = = 86,966
H —
3
S . \B\
3
£
i, o
- T T T T T T T T T
604 604.5 605 6055 606 500 1000 1500 2000
20 mz miz

(€) Refine Identifications | | Protein options.. | Section Complete ()

The number of conflicts you have to resolve will depend on the scope and stringency of the filters you apply
at the Refine Identifications stage.

Note: the default Protein options for protein grouping and Protein quantitation are set as shown

QIP Protein quantitation options @

Quantitation method:

[Relative Quantitation using Hi-MN v|
Mumber of peptides to measure per protein (N): 3 ]

| Employ protein grouging.l.e. hide proteins whose peptides are a
SUDSET Of another protein s,

[ OK ” Cancel |

Note: manual conflict resolution is not essential to performing quantitation howewer it can lead to more
quantifiable proteins.

This means that if you choose not to resolve the conflicts then proteins, to be considered for quantitation,
require at least one unique peptide (number in brackets after peptide count).

For more details on Protein Grouping go to page 49 and Protein Quantitation go to page 51

Open Resolve Conflicts and order the data in the Proteins table (A) on the basis of Conflicts.
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Note: the look of the tables (with regards to ordering) in the following section may vary slightly.

Make ‘cell surface protein (S-layer precursor etc 'the current protein by clicking on it in Window A (a
circular orange symbol indicates current protein). This protein has 63 peptides assigned (window B) which

have a total of 87 conflicts. To view the conflicting assignments click on the Protein Resolution tab (window

C previous page).

QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics o=
File e00 s
Review Experiment  Review Peak  Peptide lon Identify Refine Review Protein d
ImportData  Alignment Fitering ~ DesignSetup  Picking Statistics Peptides  QCMetrics Identifications  Proteins Statistics Report nonlinear
° i Gy
Experiment design: | AC -]
Proteins No filter applied Peptide ions of gi1254976387 No fitter applied
Creste.. | Create.. |
Accession Peptides Unique Conflicts Score = # I W Score  Hits Comelation Mass Mass error (p..  RT(mins)  Charge Tag v Abundance  Conflict: ~
(@ 9il254976387 (+3) 63 18 81 TO7E+03 U 1 o1 596 5 -0.247 1076.586 037 296 2 Q 2.53E+07 1
@ 9i[255101963 (+2) 61 16 J1E+03 2 e 2 752 5 -0.834 549 3 1.25E+08 1
@ gil209571234 25 12 19 A 256403 18 ¢ 0 18 5 0216 549 P 9E+07 1
@ 0i[260682215 (+1) 2 1 19 213E+03 52 e 0 837 2 0503 549 + B 1.26E+06 1
@ 9il255101959 8 0 1 128 83 © 1 613 4 0728 2413.295 -0.0186 496 R 301E+05 1
@ 9i|254976383 (+2) 9 1 10 797 < 1302 © 2 13 5 0721 2413204 0617 4956 P ] 273E+05 1 B
< i v < i ’
1 Protein: gi|254976387 cell surface protein (S-layer precursor protein) [Clostridium difficile QCD-66c26]
4 Protein: gi|255101963 cell surface protein (S-layer precursor protein) [Clostridium difficile QCD-63g42]
M‘ Protein resolution
Conflicting proteins for peptide ion 522 Peptide ions of gi|255101963
Accession Peptides Unique  Conflict: Protein Score # I H Score  Hits Comelation Mass Masseror (p..  RT (mins)  Charge Tag = Abundance  Conflic *
@ qi[254976387 (+5) 63 18 87 T07E+03 0 637 2 0413 2413295 0237 549 + B 1.26E+06 1 (1
(@ qi[255101963 (+2) 61 16 87 6.71E+03 1 613 4 0.380 2413.295 -0.0186 496 3 E 3.01E+05 1
Turn off all peptides 2 13 5 0220 2413.294 -0617 496 2 @ 2736405 1
0 12 5 0782 241329 0,607 521 : 16E+05 1
1 517 5 0530 1194.62 04206 305 2 o 30LE+07 1
E 6 898 5 0630 12656|  Fofss 276 : 276E+07 1
1 761 5 0.607 1206.66 T3 63 P ] 231E+07 1
2 418 5 0215 1250615 0.208 389 2 o 151E+07 1
0 464 3 0722 922526 -12 42 2 g 191E+07 1
2 608 6 0.461 1505.642 -0.0904 305 2 o 3436407 1 -
< in v M r

() Refine Identifications | | Protein options...

In this case the conflicting peptide assignments are with ‘The same protein’ (from a different strain) which

Section Complete 2)

also contains 87 conflicts. A simple resolution to these conflicts is to right click on the conflicting protein and

turn off all its peptides (based on lower number of peptides and score).

P Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics f=la ==
File (X T Y]
Review Experiment  Review Pesk  Peptide lon Identify Refine Review Protein A
Impert Data  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report non | Inear
@ A¥iaters Compary
Experiment design: | AC -
Proteins No filter applied Peptide ions of gi| 234976387 N filter applied
Create... | Create.. |
Accession Peptides Unique Conflicts Score e # I [ Score  Hits Corelation Mass  Masseror(p.. RT(mins) Charge Tag v Abundance  Conflict *
Qoo -s) @ @ [o]  meos 1 w6 5 oa 1ok 03 06 PR 25307 o A
@iz 2 0 0 Jo] [ 2 72 5 083 2413300 248 549 3 @ 1.25E-08 0
@ 9il200571234 25 12 19 2.5E+03 0 128 5 0.216 2413.296 0258 549 2 9E+07 0
@ 9il260682215 (+1) EL 1 19 2136403 0 837 2 0803 2413295 0237 548 + B 126E+06 0
@ gil255101959 8 0 1 723 83 © 1 612 4 0728 2413295 00186 4956 ER ] 301E+05 0
@ 9il254976383 (+2) 9 1 10 797 o B2 0 2 123 5 0727 2413294 0617 496 : 273E+05 [
E P —— v 4 i »
1 Protein: gi|264976387 cell surface protein (S-layer precursor protein) [Clostridium difficile QCD-66c26]
4 Protein: gi]255101963 cell surface protein (S-layer precursor protein) [Clostridium difficile QCD-63g42]
Peptide jon views | Protein resolution |
Conflicting proteins for peptide ion 522 Peptide ions of gi|255101963
Accession Peptides Unique Conflict: Protein Score # I [ Score  Hits Corelation Mass  Massermor (p.. RT(mins) Charge Tag ~+ Abundance  Conflic *
@ il254976387 (+3) 63 63 m 7.07E+03 & 0 637 2 2413.295 0231 549 + B o
|@ giiz5s5101963 (+2) 0 0 [o] o | & 1 613 4 2413295 6 3 0
[l 2 23 5 - : B 0
[l 122 5 - : B 0
@] 1 57 5 - : B 0
B 5 - : @ 0
B 5 - : @ 0
] 5 - : B 0
[l 5 - £ : 8 0
B s 6 1505642 30.5 : B o |5
4 e v < i G

(€ Refine Identifications | [ Frotein options..| [ Recalculate abundances |

Section Complete >

Note: as you un-assign the peptides the number of conflicts update ‘on the fly’ in all the windows.
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In this case the conflicting peptides are unassigned from the ‘precursor' protein.

In some cases you can resolve the conflicts between 2 proteins on the basis of consistent peptide

expression. Inthe example below the proteins share 19 conflicts. For the protein showing 2 clear patterns

of expression you can un-tick all the peptides with conflicts in the corresponding peptides table

QP Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics (=3 eh ==
File Ll XY
Experiment Review Peak Peptide [on Identify Refine Review Protein H
Import Data  Alignment Filtering Design Setup Picking Statictics Peptides QC Metrics  Identifications  Proteins Statistics Report non | Inear
() A Vaters Company
Experiment design: [ AC -
Proteins w5 Mo tersppiied Peptide ions of gi1209571234 w5 Nofiersppiied
[ Accession Peptides Unique  Conflicts Score | # I B Score  Hits Comclation Mass  Masseror(p.. RT(min) Cherge Tag v Abundance  Conflict
@ gil254976387 (+5) 63 63 0 0 900 © 2 6l4 4 0549 1115571 0.043 276 PR | 136E+05 apE
@ 9il255101963 (+2) 0 0 0 0 04 O 1 989 5 -0.603 1502.794 -0167 289 2 9 8.08E+05 1
9i|200571234 5 12 19 2.5E+03 /O O 0 - 0064 1502793 0752 89 3 137E+04 1
@ gi[260682215 (+1) 24 1 19 213E+03 25 © 2 a7 5 0582 1732899 -0452 291 3 9 6.59E+05 1
@ oil255101959 8 0 1 728 61 o 0 T3 5 0602 1732899 0502 291 2 - 5.04E+05 1
@ 0il254976383 (+2) 9 1 10 797 o 2% ° 0 523 5 0555 1051555 0192 234 2 3 4T7E+05 1|l -
N T ] v < . ] r
1 Protein: gij209571234 cell wall protein V [[Clostridium] difficile]
4 Peptide ions of selected protein
Peptide ion views | Protein resolution|
[ Stendardised Expression Profiles - [Peptide ions of selected protein -
0.01
3
623324
2 = I e =
z E E 41695
g | g
< 2807 £ . )
i 5 5 d :
£ g g
5 2 2
£ 62323 86.9664
3
°
2,
a 638274 T T T T T 1
690 691 692 500 1000 1500 2000
2 miz mz
(¢) Refine Identifications | | Protein optians.. | | Recalculate abundances Section Complete (%)

This leaves the peptides with the same expression pattern assigned with the appropriate protein thus

resolving the conflicts.

QP Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics oo =]
File LAl XX
Experiment Review Peak Peptide [on Identify Refine Review Protein i
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n On | I neai’
) A Waters Company
Experiment design: [AC -
Proteins w No filter applied Peptide ions of gi|209571234 w No filter applied
r r Cre
[ Accession Peptides Unique Conflicts Score o 2 3 B Score  Hits Comelation Mass  Masserror(p.. RT(mins) Charge Tag  ~ Abundance  Conflict: *
@ 9il254976387 (+5) 63 63 0 ez [Alwer 0 1 @ 5 1609.903 0303 611 =" 562E+04 0
@ 0i[255101963 (+2) 0 0 0 0 3072 © o 899 5 2408.236 -0.418 501 2 @ 101E+05 0
| 9i[209571234 12 12 (] 1.258+03 Flf1z245 © o 2171125 -0.506 591 | 21E+03 o] &
@ 0il260682215 (+1) 2 2 0 213E+03 459 e 3 116 5 1000 1708871 238 461 2 B8 154E+06 0
@ 0il255101959 8 0 1 728 1572 & 1 636 5 0988 2039964 0261 301 3 B S5.01E+05 0
@ 0il254976383 (+2) 9 1 10 a7 - 2087 © 1 0993 1836950 -152 386 2 - 1.85E+05 of -
o i ] v « I | s
1 Protein: gi|209571234 cell wall protein V [[Clostridium] difficile]
4 Pepiide ions of selected protein
Peptide ion views | Protein resolution|
[ Standardised Expression Profiles - Peptide ions of selected protein -
0014
44219 I l
25
o] [ || )
. £ ({11 £ a1
= 45882 2
ERE = = 1 J
o =1 =1 ’
E £ 46663 H
5 : H
2 |
2. 749 86.965
3
T 48419 I
&
40 T T T T T T T T .
855 856 857 858 859 500 1000 1500 2000
5 mz miz
l Protein aptians”.] [ Recalculate abundances ] Section Complete @

Note: the number of conflicts you have to resolve will depend on the scope and stringency of the filters you
apply at the Refine Identifications stage.
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To resolve the remaining conflicts in the example shown below first order the conflicts in panel B and select
the top one (which may still be selected) Panel B will display the peptides for this protein and the number of
conflicts for each peptide. Panel E will also update to show the conflicting protein.

.

MAccession Peptides Unique Conflicts Score i = I [ Score Hits Correlation Mass Mass error (p...  RT (mins) Charge Tag = Abundance I Cunfllct:.‘
@ 9i|260682215 (+1) 24 2 0 2136-03 3677 1 674 2 0843 1791962 0.0309 517 2 1.08E+05 1|2
@ 91255101959 0 0 0 0 2886 0 63 4 0979 1198656 0.504 83 P | B.ASE+04 1 ;
(b gil254976383 (+2) 9 7 2 97 952 e 2 10 4 0123 183988 489 47 2 2BE+05 0
@ gi[126699078 5 2 5 653 1162 0 68.7 3 0.581 1268.6§6 B 259 451 : - 1.11E+05 0
@ gill0180205 (+1) 3 1 2 266 i 677 & 0 T3 5 0952 1319648 0,616 299 2 9 1.52E+05 ¢ B
: [ B m = - : o 2 T\ . 3

1 Protein: gi|254976383 cell surface protein [Clostridium difficile QCD-66c26]
4 Protein: gi|10180205 Cwp66 [[Clostridium] difficile]
Peptide ion views | Protein resolution |
Conflicting proteins for peptide ion 3677 Peptide ions of gi| 10180205
Accession Peptides Unique Conflict: Protein Score E3 I E Score Hits Correlation Mass Mass error (p...  RT {mins) Charge Tag + Abundance Conflict:

@ gil254976383 §-2) 9 7 2 797 288 © 0 63 4 0117 1198656 0.594 283 2 9 845E+04 1§

@ gi[255101959 E 0 0 0 0 %77 e 1 674 2 0.517 1791 962 0.0309 517 2 1.08E+05 14
|9 gil10180205 (-1} 3 1 2 26 N/ | 601 ® 2 13% 4 0472 2fETE 0.255 596 : 603E-04 0§

107% ® 1 0495 pE! BAT S 0.243 59.5 3 B 1.06E+04 [

Fawouring the protein with the higher score, resolve the conflict by switching off (or un-assigning) the peptide
in panel F for the protein with the lower score. By doing this, the other 3 panels update to show the change

in conflicts.

MAccession Peptides Unique Conflicts Score i £ I [ Score Hits Correlation Mass Mass error (p...  RT (mins) Charge Tag ~ Abundance Conflict: =
@ gil260682215 (+1) 24 24 0 213803 3677 © 1 67.4 2 0343 1791962 00309 517 2 1.0BE+05 0 L
@ 0i[255101959 0 0 0 0 2886 0 63 4 0979 1198.656 0.594 283 2 g 8.45E+04 0
|~'O gi[254876383 (+2) 9 & 0 197 | 952 @ 3 110 4 0123 1889808 0489 247 2 [ 2.6E+05 0
@ 0il126699078 5 2 5 653 1162 0 68.7 3 0.581 1268666 0.259 45.1 2 1.11E+05 0
@ gil10180205 (1) 1 1 0 136 il 677 ® 0 13 5 0852 1319.645 0516 299 2 B 1.52E+05 0 il
4.\ - = 1 - § : o 3 T| n 3

1 Protein: gi|254976383 cell surface protein [Closindium difficile QCD-66¢26]
4 Protein: gi|10180205 Cwp66 [[Clostridium] difficile]
Peptide ion views | Protein resolution |
Conflicting proteins for peptide ion 3677 Peptide ions of gi| 10180205
Accession Peptides Unique Conflictt Protein Score # I [E Score Hits  Correlation  Mass Mass error (p..  RT (mins) Charge Tag ~ Abundance Conflict:

@ gi|254976382 (+2) 9 9 [ a0 4 0.5¢ : =2 845E+04

@ gil255101959 0 0 0 0 0 1 674 2 2 0.0309 : 1.08E+05

|9 gil10180205 (+1) 1 1 0 136 | 6201 ® 2 136 4 0.999 231916 0.255 2 6.03E+04

10796 * 1 - 0.999 231916 0.243 3 B 1.06E+04
< | m 3 4| m 3

Continue with Conflict resolution until no remaining conflicts in the Proteins table.

Accession Peptides Unique | Conflicts| Score o £ I [ Score Hits Correlation Mass Mass error (p...  RT (mins) Charge Tag ~ Abundance Conflict: =
@ gil126699952 (~1) 2 2 0 208 158 @ 0 138 5 0.936 1489.803 0108 50.4 2 = 1.98E+06 0
@ gill26700584 1 1 0 9.8 1066 ® 0 596 3 0549 1489302 0793 50.4 R 1.15E+05 0 |F
@ gill26699811 1 1 0 104 150 & 0 644 5 0928 902.533 -0.56 45 2 e 5.62E+05 [
@ gil1 26698351 1 1 0 628 1843 © 0 129 5 0687 2002073 0137 50.2 2 1.20E+05 0
@ gil1 26698842 2 2 0 1 L 693 O 0 676 4 0821 2002074 0.0508 50.2 R 2.75E+05 0
4| . r T| i - »

1 Protein: gi|126699078 rubrerythrin (Rr) [Clostridium difficile 630]
4 Protein: gi|126699128 rubrerythrin [Clostridium difficile 630]
Peptide ion views | Protein resolution |
Conflicting proteins for peptide ion 693 Peptide ions of gi| 126699128
Accession Peptides Unique Conflict Protein Score # Z [ Score Hits Correlation Mass Mass error (p..  RT (mins) Charge Tag * Abundance Conflic *
P gi[126699128 4 0 402 Ol [ e o o 676 4 2002.074 0.0508 50.2 ER 2.75E+05 0 |E|
@ gi[126699078 5 0 653 581 ® 0 661 5 0.764 1638.893 043 504 N 2.23E+05 —
0 158 0 13 5 010 504 : . 1.98E+06
O 1066 0 3 504 : B 115E+05
1 _1en &4 5 p & eI =] e, ne n [T

L} [ 3 < | mn r

Note: the abundances will need to be recalculated as a result il <

of performing Conflict resolution. This is achieved by clicking
on the Recalculate abundances, which appears during

Conflict resolution
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Appendix 9: Using Clip Gallery to Save and ExportPictures and Data

At every stage of the Progenesis QI for proteomics workflow the images and data tables can be added to the

Clip Gallery.

The sawved images are retained as part of the experiment and are stored accordingly. This facility allows you
to capture (high resolution) images that can be used in the development of specific reports and/or used as

part of the process of publishing your experimental findings.

As an example of using the Clip Gallery, at the Protein Statistics view, displaying the PCA plot.

Right click on the Biplot View and select Add to clip gallery..

P Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics ===
File 0@ gn
Review Experiment  Review Peak  Peptide lon Identify Refine Review Protein H
ImportData  Alignment Filtering Design Setup Picking Statistics Peptides QC Mewics  Identifications  Proteins Statistics Report non | Inear
‘ A Waters Company

Question: 2 Principal Components Analysis
Are there any outliers in my data? A 08 T T T T
Does my data cluster according to my experimental b -
cenditions? ~ 08 7
What's this? T oos
Prindpal Components Analysis produces a simplified, g
graphicalrepresentation of your multidimensional data. 2

g- 02 .

More... £ o

o e

1} =

E 02 R Save As... B

Ask another question > e Fe=erenT
.

v

. . 0.4 .
Add to Clip Gallery...
Tag filter applied . o S
peptide ions may be hidden t t t t + + t + + t t
. . -08 -05 -0.4 -03 -0.2 =01 00 01 _DZ 03 0.4 05 06
2 Anova qValue Power Tag = Cluster = Principal Component 1 |/ 76.54%
333 8.66E-06 1.59E-05 = 9995 i
]| | i i |

978 S82E-06 162605 > 0005 L4 Standardised Expression Profiles

757 8.92E-06 164E-05 = 9995
2094 8.93E-06 164E-05 > 9995

1073 9.11E-06 166E-05 = 9995
966 9.12E-06 167E-05 = 9995
366 9.23E-06 168E-05 = 9995
853 9.25E-06 1.68E-05 = 9995
248 9.32E-06 1.69E-05 = 9995

3147 943E-06 1.71E-05 = 8995

[fELaNnNEEDE

standardised Norm allsed sbundance

138N _Q73FE-NA_1 7SE-NS > 0005
< | m

Experiment design

Review your data from a different perspective:

Current design: | AC -

Section Complete ()

This will open a dialog displaying what is to be saved and
allows you to alter the title and provides a description of the
image for later reference.

Enter details as required and click Add to clip gallery
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0P Add to Clip Gallery (==

Enter a title and description for this clipping:

il Gy drstyih

LRI
e

Significantly changing proteins PCAI

PCA plot of changing prcteinsl

| Add to Ciip Gallery | | Cancel
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QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteo

File

el Save

To view, edit and/or export from the clip galley the gallery can | 3 cose

be accessed from the File menu.

Selecting an image in the gallery makes available

of the image.

OIP Clip Gallery

Clip Gallery

Item size: © |E|:|

Export peptide ion data...

Export deconvoluted peptide ion data...
Import peptide ion numbers as tag...
Expaort all identifications...

Expaort to Proteclabels

Expaort inclusion list...

Experiment properties
Show Clip Gallery

® Exit

riaw

Pickir

(=N |EoR =)

I TTYY

»  Progénesis Q

Significantly chang
PCA

PCA plot of changing

Edit

Copy Image
Copy Title
Copy Description

QI for proteomics logo
ution image that you can
ntations and posters to
ftware was used in your

Export Image

Delete

Data analysis performed using:

U.IP Progenesis Ql

www.nonlinear.com

Progenesis QI for proteomics
analysis badge

A high-resolution image that you can
use in presentations and posters to
show the software was used in your
research.

I Export all... I[ Close

an Actions menu that allows you to manipulate the output

Note: there is also the capacity to Export all... the images in the experiments clip gallery which creates a list
of files in a folder of your choice where the file name is based on the image title.

Note: right clicking on a table and adding it to the Clip Gallery allows you to export the current content to

Excel.
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Appendix 10: Exporting protein identities to IPA

IPA (Ingenuity Pathway Analysis): is a commercial web-based software application for the analysis,
integration and interpretation of data derived from any experiments that generate gene and chemical lists
with expression data, such as metabolomics and proteomics.

Before exporting data to IPA, make sure that you can launch IPA using the default browser on your system.
The plug-in relies on the browser to upload the Progenesis-exported data to IPA.

Note: the use of IPA requires a licensed copy, for licensing details please \sit the IPA website.

First select the Protein data to export to the pathways tool using tag filtering to ‘focus’ the set to export.

Click Export to pathways tool and select IPA and click Next.

WP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics
File

Review Experiment Review Peak Peptide Ion
Import Data Alignment Filtering Design Setup Picking Statistics

Review Proteins
Using this screen, you can find the proteins of
interest in your experiment.

Set the quantitation options Accession

If you've not already done so, choose between
relative and absolute quantitation, use of Hi-M, ' 9‘54781“5 (+1) |5
protein grouping and more.

= =rE=]
) | et L 1]
;‘;;:\ggs QC Metrics Idsris'lrcgfians ;Z:;:'\v; S:;‘;'I:I\rc‘s Report n 0 n | I n ea r
. A Waters Company
© Help ~

= Mo filter applied
4

Peptides Unique peptides Confidence score Anova(p) Tag ~ Maxfold change Highest Mean Lowest v

-_m-—m_-g

@ oij126697687 2

113€-05 ] 111

o]

137 0.000376 338

Protein options...

@i op Export Pathways Information @

Create a shortlist to review @ qil
In the table, sort and filter the proteins based g

for further review.

Select a pathways tool
on their measurements, to generate a shortlist @ oi| | choose a pathways tool from the list below. You can find aut more or download new
a gil plugins using the links below.

©@ How are the measurements calculated?

To sort the table by a given value, simply click

' gi| - which pathways tool do you want to use?

By exporting your data to external tools, there’s
no limit to your analysis.

the relevant column header. @ gil IIPA: Ingenuity Pathway Analysis vI
Review the proteins LEl @ About this plugin |  Download other plugins
For each protein of interest, review its peptide ‘ gil
measurements and correlations: p .
v 5 ] @ gil
iew peptide measurements P .
= @ g
You can also double-click to review a protein. ‘ g
Export data for further processing . ai N

OE 0 0 PR 0O 0O P R O P B
O B O E OO0 =00

m difficile ATCC 9689]

Experiment design
Review your data from a different perspective:

Current design: | AC -

Sele
I Export to pathways tool I View pi
[ Export protein measurements ]
[ Export peptide measurements ] "c’
:
[ Export peptide ion measurements. ] %
8 D
©
E
g
=z
=
=
&
=
<

Quantifiable proteins displayed: 156

Section Complete ()

Select the appropriate identifier type used for
proteins in the experiment.

Note: for proteins with different identifier types,
filter the protein list to contain only proteins with
single identifier type at a time, then perform the
export operation and merge the resulting lists in
IPA.
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P Export Pathways Information (=]

Configure your export
Choose which identifications to export and the type of analysis you want to perform.

Select the identifier type used for proteins in the experiment:

UniProt/Swiss-Prot Accession -

UniProt/Swiss-Prot Accession

A4y For an overrepresentation analysls, filter your data to only show proteins with
significantly altered expression.

< Back ] | Export proteins to IPA | [ Close ]
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Finally select the way you want to export the proteins to IPA.

If you are performing ower-representation analysis or other types of analysis that do not require the protein
expression data then you can make use of the Create a list option to export data to IPA.

Note: using this option you will be asked to filter your data to only show proteins with significantly altered
expression

P Export Pathways Information @

Configure your export
Choose which identifications to export and the type of analysis you want to perform.

Select the identifier type used for proteins in the experiment:

UniProt/Swiss-Prot Accession =

Select the way you want to export the proteins to IPA:

Upload expression dataset =

Create a list

Baseline: Comparison:

@a )5 [mc ]

If greater, gives a negative fold change. If greater, gives a positive fold change.
[ < Back l I Export proteins toIPAl [ Close

If you require to perform enrichment analysis or other types of analyses that use protein expression data,
select the option to Upload expression dataset to IPA.

Note: You need to select the type of protein identifier used by at least one protein whose expression data
you want to export. If there are proteins with different identifier types, you will be able to select additional
identifier types in IPA after the dataset is uploaded.

The operation exports data from a single observation at a time - select the two experimental conditions
(taken from the current experimentdesign as set in Progenesis QI for proteomics you wish to compare

as that observation).

Click Export proteins to IPA .

- E= HR )
! 5/ i https://zpps.ingenuity.c.. © ~ @ c| i Ingenuity — Ingenuity Login | | in T:AH {::’
File Edit View Favorites Tools Help
~
Welcome! Please login Contact Customer Support
Email smith@work.com Customer Support
Phone: 650.381.5111
Password sessnBee Hours: 6am - 5pm {PST)
Monday - Friday (excluding holidays)
[] Remember my password suoport@ingenuity.com

LOGIN For Product and Sales related inquiries contact:

650.381.5056
Sign Up | Forgot Password sales@ingenuity.com

If you have access to a licenced copy of IPA then log in
IPA will open displaying the imported data from Progenesis QI for Proteomics.
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wx DA E=8 Hom =
File Edit View Window Help Provide Feedback | Support  Janucz Nykiel Close IPA
| Genes and Chemicals | Diseases and Functions | Pathways and Tox Lists
Enter gene names/symbols/IDs or chemical/drug names here ‘ PN | 1 onced Search mz
Dataset Upload - New Dataset 2016-05-20 10:29 AM Dataset Upload Workflow Instructions 3
1. Select File Format: [Fresible Format | Morelnfo
Data Upload Workflow
2. Contains Column Header: ) Yes ® No
Use Dataset Upload to import your dataset file into IPA.
3. Select Identifier Type: [umiProt/swiss-Prot Accession ~| Specify the identifier type found in the dataset. Once uploaded, many different analysis options exist including
Biomarker Fitter, Molecular Tox and Core Analyses. Review
4. Array platform used for experiments: | Not specified/applicable ¥|  Select relevant array platform as = reference set for data analysis. the different type of anslyses and see which one best fits
e [ e e et e e D ot L Fo T e B P e e e et npeton | Ou" neads.
1. To upload 2 dataset file, click here.
Raw Data (512) ' Dataset Summary (1) |,
“apen
[ ~||[Observation1  ~]|[1gnore ~!|[1gnore ~||[1gnore ~| | [1gnore ~| | [1gnore Lok [0 Mt ~) (53 ][5 [gBfe=]
Batah (it timepont) |
Exp Fold Chan. E‘ Ay _vath pvshue_snd fold bt
1 [P373L -1.00802155389087 B b e stz
2 |CAVQRI 1.03618874042727
3 |[CAvmc3 -1.1630436093987
4 |CAVQNT -1.14248088552437
5 |P43008 -1.00167260838215
6 |CAVR4G 1.11144195146305
7 (013430 1.0005161363124 G |l ]
8 |P4658T 1.16697510036399 i [ =
9 |P82610 1.14143675382931 [Copen | [Gancel]
10 |P46593 1.06004223965961 |
11 |Q96vVB9 -1.10613636924535
12 |P41797 1.50747573107542 2. Select the dataset file from your computer and click the
13 |P28g77 -1.20624862059398 Open button.
14 |CAVK39 1.05494661139734
15 |nsoKzt 1.03090813845519 z Ss:j\ect Flexible format for the fle format from the
16 |CAVLOS -1.0312270752554 rapaown men.
LE?IE; Sgg;ig;:gig;i 4. Select an Identifier Type from the dropdown menu. IPA
18 | E supports many identifiers and symbols and wil attempt to
| 19 |094038 1.55325257659893 - guess at the type of identifier in your dataset file. To
20 |013287 1.38535524141575 = override the selection, uncheck the option and simply select
‘ the most appropriate one. If more than one type of identifier
exists in your dataset, select al appropriate ones.
|GanEank "
(Il =l
You can now explore your protein expression data using the tools available in IPA. Instructions on how to
manage and explore your imported data set are provided by IPA.
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Appendix 11A Searchengine parameters for Mascot

The parameters applied tothe Mascot search that yielded the search results used in this user guide are
shown below:

MASCOT MS/MS lons Search

Your name [andy b Email [andy.borthwick@nonlinear.com
Search title [Progenesis Qlp search |
Database(s) [Mark_Test2 Enzyme |Trypsin v|
MSDB ~
NCBInr Allow up to |1 %| missed cleavages
NCBInr_UserGuide (V]
NIST Yeast_Sigma Quantitation |None
Taxonomy |. ... Firmicutes (gram-positive bacteria) v|
Fixed [Carbamidomethyl (C) Acetyl (K)
modifica Acetyl (N-term)

Variable
modifications

Peptide tol. +

Peptide charge

Display all modifications L]

Cxidation (M)

E

2+ kv

Data file C:\Users\andy borthwick\Document
Data format |Mascot generic V|
Instrument |ESI-TRAF' V|

Decoy [

Acetyl (Protein N-term)
Amidated (C-term)
Amidated (Protein C-term)
Ammonia-loss (N-term C)
Biotin (K)

Biotin (N-term)

Carbamyl (K)

Carbamyl (N-term)
Carboxymethyl (C)

| L

Monoisotopic

® Average )

Browse...

Precursor

myz

Error tolerant

Report top

0

AUTO w| hits

Database : NCBInr (circa 04/16) was used with the Taxonomy restriction set to Firmicutes

Fixed modifications: Carbamidomethyl (C) and variable modification Oxidation (M)

Peptide Tol: 9ppm

Instrument: ESI-Trap
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Appendix 11B Use Additional Export Fields in Mascotfor PRIDE

For exporting mzldentML of results to PRIDE from Progenesis QI for proteomics you must select additional
Mascot Export Fields when exporting your search results from Mascot: (Protein sequence (Protein Hit
Information) and Start and End (Peptide Match Information))

Ly

Protein Hit Information

LY

Score

Ky

Descri ption“

Y

Mass (Da)x

K

Number of queries matched

=

Percent coverage

Length in residues

%

pI

O 0O 0o Od

Taxonomy

0

Taxonomy D

Protein sequence ™ I

emPAl [

* Occasionally requires information to be retrieved from externzl urilities, which can be slow

** Always requires informatien to be retrieved from external utilities, which can be slow

Peptide Match Information

Ky

Experimental Mr (Da)

Ky

Experimental charge

Ky

Calculated Mr (Da)

Y

Mass error (Da)

Ly

Start

Ly

End

«

Number of missed cleavages
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