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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 69) 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 QI for proteomics?

You can freely explore the quality of your LC-MS data using Data Import and then licence your own LC-MS
runs using this evaluation copy of Progenesis QI for proteomics. Instructions on how to do this are included
in a section at the end of the user guide document. Alternatively if you would like to arrange a demonstration
in your own laboratory contact support@nonlinear.com and we will help you.

LC-MS Data used in 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 approach to LC-MS run analysis

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

Review Experiment Review Peak Peptide Ion Identify Refine Resolve Review Protein
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Conflicts Proteins Statistics Report
W
Stage Description Page
LC-MS Import Data: Selection and review of data files for analysis 6
?“"’233‘5 Automatic Processing: setting up steps for automatic processing 7
After Automatic Processing: how to work with auto analysed data 12
\ 4
Licensing Licensing: allows licensing of individual data files when there is no dongle 13
f attached (Appendix 3)
Review . . . .
ioenert Review Alignment: automatic and manual LC-MS run alignment 14
T Filtering: defining filters for peaks based on Retention Time, m/z, Charge 18
Fittering State and Number of Isotopes.
[
Review Normalisation: exploring LC-MS normalisation 22
A
e Experiment Design Setup: defining one or more group set ups 25
< for analysed aligned runs
Regli::;ﬂk Review Peak Picking: review and validate results, edit peak detection, 28
T tag groups of peaks and select peaks for further analysis
e Peptide lon Statistics: performing multivariate statistical analysis on 37
T tagged and selected groups of peptide ions
é'ii?;!l Identify Peptides: managing export of MS/MS spectra to, and import of 41
T peptide ids from Peptide Search engines.
QCE’“ QC metrics: quality control charts for experimental/analysed data 45
enttcations Refine Identifications: manage filtering of peptide ids 47
fesehe Resolve Conflicts: validation and resolution of peptide id conflicts for 49
T data entered from Database Search engines
rotens Review proteins: review protein and peptide identity and data export 56
()
Protein . . . . . . . .
S'asvcs Protein Statistics: multivariate statistical analysis on proteins 64
Report . )
o Report: generate a report for proteins and/or peptides 65
4
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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 LI Y
—— nonlinear

New to Progenesis Ql for proteomics?

| Perform analysis | Combine analysed fractions

P Open Experiment

@le <« Pragenesis QLpv2... » Progenesis QLp Tutorial for DDA

~ [ ¢4 ][ 5ea

Here are some resources to help you get
started with Progenesis QI for proteomics:

+ The Progenesis QI for proteomics

viorkflow

* User guide and tutorial data

Organize »  Newfolder
~ + Frequently-asked questions
] Recent Places “ Mame Date modified Type
|5 ShareFile =
ol Progenesis QLP_Tutorial DDA.Progenesis...  05/10/201419:27  Progencsis Progenesis at HUPO 2014
B Desktop = Are you heading to Spam flnr this year's
global HUPO gathering? Join us for a look
4 Libraries at Progenesis QI for proteomics v2.0.
"4 Documents HUPO 2014, Madrid, Spain
& Music 5-8 October 2014
[ Pictures
B videos . Latest blog posts
%A"‘dy Borthwick * Out now - Progenesis QI for
1% Computer proteomics v2.0
€ Network + How to save your samples before it's

too late!
* Back to basics — No missing values
“Making decisions is easy. Getting
them right is the hard part.”

Three years and a million thanks!

[ Control Panel sl < | i .

and Archives ("Prc ~

QIPArchive = | Exp

File name: Progenesis QLP_Tutorial DDA.P:

Other experiments

[ New || 5 open.. |

2.0.5387.52102

This opens the 'Import from archive' dialog.

Select the Create a new experiment option and select the folder in which you placed the
archive, using the icon (to the right).

()

Impert from archive
Import Progenesis Ql.P_Tutorial DDA from archive
(7' Replace an existing experiment

Progenesis QLP_Tutorial DDA

@ Create a new experiment
Name: Progenesis QLP_Tutorial DDA

Folder: mer Data\Progenesis Ql.p v2_Tutorials and Demo Suites\Progenesis QLp Tutorial for DDA

T ] o |

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.
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Stage 1. Import Data and QC review of LC-MS data set

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

QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics o-|[-@ @
File Al XY
Review Experiment  Review Peak  Peptide lon Identify Refine Resolve Review Protein H
Import Data  Alignment Fitering  Design Setup Picking Statistics Peptides QC Metrics  Identifications  Conflicts Proteins Statistics Report non I Inear
o A Waters Company
———— — © Help ~
Import Data Al Actions v | [ >> |
Select your run data 612.5 825.0 1037.5 1250.0 1462.5 1675.0 1887.5 T
Select one of the available data formats then miz * About this run
click the Browse button: * MS peak count: 1,109,718
* MS/MS count: 8,983
Format ‘ geXMihes " ‘ Eioices ‘l * Total ion intensity: 2.188e+009

@ About this data format | ¢ Download others ® Masked areas : none

Don't wait to get started!
While your runs are importing, click the button
below to start automatic processing:

Start automatic processing

Y R 7 e 4 -
X v § T C g
This will analyse your data as far as possible, i '\ “hardtt ol TR it B I
before suggesting the next step. 3 ) | . N
© Learn more about automatic processing I oyt 84 .'”.:' A ”. » r

Imported runs:

60

=

'—.3' [ emas e
a ? X y

= |

Al A2 A3
S B
E
s|€
c1 c2 c3 ol bt
T = Zoom: |::_| B Section Complete () ’
QIP Experiment Properties @
Each data file appears as a 2D representation of the run. At this stage you
. A ! . . s . Runs in this experiment: 6
will be warned if any of the data files have been ‘centroided’ during the Machine resolution: High resolution
data acquisition and conversion process. Peak processing: Profile dats

Note: the Experiment Properties are available from the File menu. These
were selected when the experiment was created (see Appendix 1, page

69).
Tip: the 'Exclude areas from selected run' facility allows o | =~
you to examine and exclude areas (usually early and/or late 1500 Mask areas for peak picking...

in the LC dimension (Retention Time)) that appear
excessively noisy due to capture of data during column CEe Delete
A . .S . * TOTar o IEnsny T2 e e+ 009
regeneration (see Appendix 3, page 75). This is not required * Masked areas: none
for this data set.

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

Now start the Automatic Processing.

Waters 6
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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 button below to start automatic
. . . LT t,
before the import of your data has been completed by clicking on hossible, before suggesting the next step,

Start automatic processing.
P 9 I[ Start automatic processing ||

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

are importing.
© Learn more about sutomatic 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
Automatic peak picking
Creating an Experiment design
Choosing a Quantitation method
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.

0P Start automatic processing 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 I 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.

[ MNext = 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 select 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
i.e 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 69 for more details on using the other
options).

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

WP 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 |l MNext > ]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.

WP Start automatic processing (o '= =]
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
Set parameters... |

< 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
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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.

WP Peak Picking Parameters 3] OIP Peak Picking Parameters [=E3m]
Runs for peak picking | Peak picking limits | Maximum chargel Retention time limits I Runs for peak picking | Peak picking limits | Maximum charge | Retention time limits L
Choose runs for 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 i .
peak picking algorithm. Although any Al picking. Tons that elute before or Ignore ions before 10 minutes
run which is left un-ticked will not 2 after these values will be ignored.
affect the feature outlines, it will still Ignore ions after 75 minutes
have outlines added to it and will be A3
available in the experniment design
setup. c1

c2
Learn more about why you might not @
want to select all runs. =
[ e

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

QIP 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 ANCVA can be
calculated automatically.

Set up an experiment design

Enter & name for the experiment design:

| AC I [«
Load the criteria for grouping runs from this file:

Group runs by: | <no valid groups>

< Back | Cancel ‘

To handle the grouping of your run data you can make use of sample tracking information that has been
stored in a spread sheet at the time of sample collection and/or preparation.

Note: if a spreadsheet file of your data is not available you can create your experiment designs after the
automatic analysis of the runs

For this example there is a 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 9
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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.

QIP Start automatic processing E@

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:

A
Load the criteria for grouping runs from this file:
C\Users\andy.borthwick\Documents\Customer Data\Progenesis QLp_Tutc |Browse...

Group runs by: |Conditions M

Date of Collection
Location

<Back |[ Mea> |[ 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.

P Start automatic processing EI@ OIP Start automatic processing EI@
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:

[Relative Quantitation using Hi-N Relative Q itation using Hi-N S

_|
F% Absolute Quantitation using Hi-MN
* Requires a calibrant protein to calculate absclute amounts
* Uses the most abundant N peptides
* Allows comparison between proteins within a run

Mumber of peptides to measure per protein (N):

Relative Quantitation using Hi-N
* Uses the most abundant N peptides

* Allows comparison between proteins within a run
Relative Quantitation using non-canflicting peptides
* Uses only peptides which have no 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
Group proteins using the parsimony principle. i.e. describe the minimum set of protein * Allows comparison of a single protein across runs
sequences that account for all observed peptides.

sequences that account for all observed peptides,

[ sBack |[ Finsh ][ cancel | [ <Bak | [ Finsh | [ cancel

Use the drop down to reveal the alternative methods for protein quantitation
Select the Default option Relative Quantitation using Hi-N and click Finish.

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

Waters
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Q1P Automatic Processing (20%) @

Automatic processing

Current step: Choosing an alignment reference...

P Automatic Processing (56%) =]
+ Importing runs: 6 of & processed . .
Selecting reference: Choosing an ali t ref €. Automatic processing
& : g g o
Aligring runs: Pending.. Current step: Aligning 'C2"...
Peak picking: Pending... .
Creating design: Pending... + Importing runs: 6 of & processed

_ I X " Selecti f s (1
Protein quantitation:  Pending.. electing reference:

* Aligning runs: 4 of 5 processed
Peak picking: Pending...
Creating design: Pending...
Protein quantitation:  Pending...
Cancel |
Cancel ‘
Once Alignment completes Peak Picking commences
0P Automatic Processing (52%) @
Automatic processing
Current step: Analysing...
OIP Processing Complete
+ Importing runs: 6 of 6 processed L E @
 Selecting reference: 1 Automatic processing complete.
+/ Aligning runs: 3 of 5 processed Time taken: 3 minutes 3 seconds
« Peak picking: Picking...
Creating design: Pending... X
Protein quantitation:  Pending... + Importing runs: 6 of 6 pracessed
+ Selecting reference; C1
+ Aligning runs: 5 of 5 processed
+ Peak picking: 14624 peaks found
Cancel ‘ + Creating design: Created
+ Protein quantitation:  Relative Quantitation using Hi-3

I[ Close il[ Identify Peptides 'C)) |I

As the whole process proceeds you get information on what stage has been performed and also the % of the
process that has been completed.

When Processing completes, depending on what stages you selected to perform, the Wizard displays (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:

¢ 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 move 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 AL X
Review Experiment  Review Pezk  Peptidelon Identify Refine Resolve Review Protein i
ImportData | Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Conflicts Proteins Statistics Report n O n | I n ea r
{b 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 73)

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.

The flow chart gives you an overview of the various steps you can take to proceed with your automatically

processed data.

Impert Data

[ ]

Redo and
Review, Add
additional
Expt Designs

Redo
Alignment

\ 4

Tdentify

Peptides o | 2C Metrics

Id peptides

®

Close Expt
Create Archive

v

Redo
Filtering

A

A

Redo Expt
Designs (2)

A\ 4

Redo Peptide
Identity

as backup re-
open expt

Proceed without Review or
Re-performance of earlier
stages
in the Workflow

]

Auto g
Processing i
Review
Alignment | g
-
_T_ Review Only
Filtering
@ Adjust Filtering
y
Experiment .
Design Setup Add additional
@ | ExptDesigns
A\ 4
o | QC Metrics [
L@ -

—

Refine
Identifications

Resohe
Conflicts

S

Proteins

—

Protein
Statistics

Report

C

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

Waters

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

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

Seview
Import Diata Licensing Alignment Filzaring

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.

.

awe Progenesis QLp Tuterial for DDA - Progenesis QI for proteomics = | @ | =]
File Ll Iy
Revizw Euperiment  Review Pesk  Peptide lon Idenify Refine Rzzolve Review Protein n 0 n | I n ea r
ImporiDatz  Licensing  Alignment Fiering ~ DesignSewp  Picking Statistics Peptides  QCMewics Identifications  Conflicts Proteins Statistics Repart
(] A Waters Company
Dongle | License Runs
This installation is currently restricted to analyse Licence License
licensed runs only. Run name e this nn
. . C:M\Usershandy borthwick\Documents Customer Data“Progenesis Gl p_Tutorials and Demo SuitesQlp_...  Unlicensed
To license your runs, you need an evaluation
licence code which can be obtained from a sales  C:hsersh\andy borthwick \Documents\Customer Data“\Progenesis Q1 p_Tutorials and Demo Sutes\Glp_... Unlicensed
representative. C:\Users'andy borthwick\Documents' Customer Data'\Progenesis Ql.p_Tutorials and Demo Suites’\Qlp_...  Urlicensed
Once licensed, your runs can be analysed on C:\Usershandy borthwick \Documents'\Customer Data"Progenesis Gl p_Tutorials and Demo Suites'Qlp_...  Unlicensed
any installation of the software. The licence is C:\Usersandy borthwick\Documents'Customer Data'\Progenesis Ql.p_Tutorials and Demo Suites'\Qlp_...  Urlicensed
autom_atlca\ly included when archiving an C:\Usershandy borthwick \Documents'\Customer Data"Progenesis Gl p_Tutorials and Demo Suites'Qlp_...  Unlicensed
experiment
If your runs have been licensed on another
computer, click here to make the licences IF Unable to save experiment @
available on this computer.
If you have one, you can gpen a licence file to \  Youcannot 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.
OK | [ Cancel
Runlicence code: __ - - - l Use Licence Code l
l Section Complete -c_))]

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 76)

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

. . . . . . Run Include?  Vectors Score
describes the various graphical views used in the alignment of the LC-MS " -
Do
runs
A2 240 B22%
To setup the display so that it looks similar to the one above: A3 244 839%
i i . 1 v Ref
¢ Inthe Run table click on Run A2 to make it current. You will now be | 2 o78%
looking at the alignment of A2 to C1 in the unaligned view. Now o 47 09.0%
drag out an area to review on the lon intensity map. The other 3
views will update to reflect the new focus.
-
QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics =
File Al Xy
Review Experiment  Review Peak  Peptide on Identify Refins Resolve Review Protein i
ImportData  Alignment Filtering  Design Setup Picking Statistics Peptides QCMetrics  Identifications  Confiicts Proteins Statistics Report non | Inear
o A Waters Company
Review Alignment [ Show Aligned v ” Show Unaligned ] X  RemoveVectors ~
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
@ Learn about the visualisations shown here 570.3 |580.8 [591.3 |601.8 |612.3 |622.8 633.3 643.8 6543 6 570.3 |580.8 |591.3 601.8 612.3 |622.8 633.3 643.8 6543 §
I | | " | mz > ‘ | m/z *
Align retention times automatically ~ p o~
For maximum reproducibility, the software can I A B
automatically align your runs. ~N q) I
2 This run is protected from editing 9 i fd’ ” | % V | |
_ | ¥ |
& Alignment | a )
Review the alignment & Vector -
Using the quality control measures, review and e £
edit the runs’ alignment: T [ AT |
1. Order the runs by alignment score and al'e ' | | E | |
start by selecting the first run " E | e W
2. Within each run, inspect and edit any Lellg= l «|E ‘ h
areas rated as Needs Review 2o = & =
Current e G Lol a8 | |
L t view dita: rocess c c
Run @ Learn about the review and editing proces ;;% @ CP ¥ %
(Green) Run Include?  Vectors Score f‘ Zo0m: \EHZ‘ ‘@| :x
Al § 221 843% B 7 z
\ Ion intensity map Total ion chromatogram
A2 4 240 822% 6125 |8250 |10375 (12500 |1462.5 |1675.0 |1867
A3 § 244 83.9% m/z *
c1 v 8 Ref S |~ C 10000000+ A || D
/ @) 3 362 97.8% tier A A
\ 5 \ |
Reference = iz 0| g S | [ |
2 | | |
M Runt g 6000000 ‘ \ [ |
(Magenta) Table of Alignment 8 i £ A= N [\ '.
Vectors and Scores 5 4000000711\ [\ [ | n | (\ N\
2le V “-_‘ \' \ | \ | \\~
E 2000000+ \/[} \
F X/ N \
= J
g8 . . . ; —
= I 2 28 30 2 £V
& Retention time (min)
Ion maps: #® Alignment target & Run being aligned Alignment quality: secd 5 Needs review i Section Complete ()

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
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lon Intensity Map (Window C): shows the focus for the other windows. When you click on the view the blue

rectangle will move to the selected area. The focus can be moved 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) overlaid 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.

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.

QP Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics o [ =
File *000s
Review Experiment  Review Peak  Peptide lon Identify Refine Resolve Review Protein H
ImportData  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications  Conflicts Proteins Statistics Report non l Inear
&) A Waters Company
Review Alignment showAligned - | [ ShowUnaligned | X Remove Vectors -
Sample ions are aligned to compensate for drifts in
retention time between runs. Ion 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 editin

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 Q 221 843%

IV 9 20 822%

A3 Q 224 839%

c1 v @ Ref g € B
(] 3 362 97.8% |

a Q 42 0% |2

100
< Retention Time (min)

Good 1 OK @ Needs review :
Ton maps: # Alignment target % Run being aligned ~ Alignment quality: Section Complete 3)

Note: you can use the icon to the right of the panel name 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
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For a ‘green’ square, the majority of the data appears overlapped (black) indicating good alignment. When
viewed in the Transition view the data appears to pulse.

Vector editing
[] 570 |s80 590 [s00 610 [620 630 (640 650 |6

: b

128
s
Q=

‘ Reumlzz@ne (lmm) L
4
e
— ——

@C?

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

Vector editing
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E O l||

i |

. |”

g- |

5] | )

o !

mic | |l
E

¥|e F' ‘ !

[ E

1k 1 "

218 ‘

i —aaHE

3, ' ) Zoong

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

Vector editing
[ [et0 [eso Jeso 670 [es0 [6%0 [700 [710 [720 [7
o I ‘miz»

|

T e
b Lt

|49
+ Retention Time (min)
e

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 average of the individual squares gives the overall percentage score for each run alignment.
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Note: a marked area of red combined with a low score clearly indicates a ‘miss alignment’ and may require
some manual intervention (see Appendix 5, page 77).

QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics. =3 = ==
File s00es
Review Experiment  Review Peak  Peptide Ion Identify Refine Resolve Review Protein non | | near
ImportDsts  Alignment  Fitering  DesignSstup  Picking Statistics Peptides  QCMatrics  Identifications  Confiicts Proteins Statistics Report

A Waters Company

Review Alignment showAligned | [ ShowUnaligned | [X_ Remove Vectors - |
Sample ions are aligned to compensate for drifts in
retention time between runs.

Ion intensity map [ |
6125 825.0 1037.5 12500 14625 1675.0 1887.5
m/z *

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

»

© Learn about the review and editing process

Run Include?  Vectors Score o
| A 1 13.8% | i r
2 240 822%
a3 44 839% s
a v Ref Ly
c ECI A |8
c 22 990%

100
« Retention Time (min)

Alignment quality: @ Good [ OK @ Needs review Section Comple!e@)‘

Ion maps: & Alignment target % Run being aligned

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. 0IF Protected from editing @
@ Learn about the visualisations shown here

] I . Discard analysis for all runs?
Align retention times automatically

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

I 3 This run is protected from editing I

Changing the alignment reference will reset ALL analysis, requiring alignment, peak
picking and all subsequent analysis to be repeatad.

If you want to backup the current analysis state, you should archive this experiment
before resetting the reference choice,

Review the alignment

Using the quality control measures, review and - - -
edit the runs® alignment: I[ Discard all analysis and continue l I Cancel

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 Meeds 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 77)
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 remove all
manual vectors and then re-perform the Automatic alignment.

Waters 17
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To do this for A1, first select Remove ‘All vectors in the whole run’ and then click Align runs automatically.

QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

File
Review Experiment Review Peak Peptide Ion Identify Refine Resolve Review Protein
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@ Learn about the visualisations shown here 612.5 825.0 1037.5 1250.0
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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
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.5 11250.0 |1462.5 | 1675.0 1887

m/z *
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100
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100

| Section Complete () ‘

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 move 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 if it has been performed move

to section 5B.

Peak Picking Parameters

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.

QIP Peak Picking Parameters

==

Runs for peak picking I Peak picking limits | 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 il
peak picking algorithm. Although any Al
run which is left un-ticked will not
affect the peptide ion outlines, it will ¥l a2
still have outlines added to it and will | [¥] A3
be available in the experiment design 5
setup. L
. c2
Learn more about why you might not
want to select all runs. c3
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| Runs for peak pickingl Peak picking limits IMax\mum 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.

Chromatographic peak width

The chromatographic peak width
gives the length of time over
which an ion has eluted. If you set
a minimum peak width, any ion
that has eluted over a shorter
period will be rejected.

Absolute ion intensity

(©) % Base Peak

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

fewer default more
7
B Apply a minimum peak width
Minimum width: |0 minutes

3
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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.

o . Chromatographic peak width

Npte: for all 3 Ser_15|t|V|_ty modes a Chromatographic peak The chromatographic peak width Apply a miimum peak vidth
width (Retention time window) for the peaks can be set by | which an ion has eluted. Tf you set
applying a minimum retention window or peak width in 3 minimum pesk width, sy ion | winimum width: (015 minutes
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 a minimum peak width (as shown above).

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. 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.

QP Peak Picking Parameters @ UIP Peak Picking Parameters @
| Runs for peak picking | Peak picking limits I Maximum charge IRetemiDn time limits | | Runs for peak picking | Peak picking limits | Maximum chargel Retention time limits I_
Maximum allowable charge Retention time limits
You can set the maximum charge You can set the rpinir!'\um and
of ions to be detected, Ions with a m_a:lmum rele:tlonl tlmif?l’ peak @ i - I -
charge greater than this value will = . picking. Tons that elute before or gnere ions before minutes
be rejected. Masasslonlciage) 20 after these values will be ignored.
Ignore ions after 75 minutes
[ o] [omea ]

Click OK to start the detection process.
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On completion of detection, the Filtering stage will open displaying the number of peptide ions detected, in

this example there are 14624 peptide ions.

QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics = @
File ©00en
Review Experiment  Review Pesk  Peptide fon Identify Refine Resolve Review Protein H
ImportData  Alignment Filtering  Design Setup Picking Statistics Peptides QC Metrics  Identifications  Conflicts Proteins Statistics Report no nI Inear
° A Waters Company
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: <
v ) Inside area 7
v ) With charge
v ) Number of isotopes
| Delete 0 matching peptide ions I p i o
| Delete 14624 non-matching peptide ions ‘ '
'
-
(14624 peptide ions in total) = 1l .
£ '
= o
£ [l i
< i
]
T
& + s
o | " "
= |
87 —
B pe 103 —
Normalisation |
Note that all remaining peptide ions will be used in Jd
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.
612.5 825.0 1037.5 12500 14625 1675.0 1887.5
= S m/z T
Review normalisation >> | 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 ‘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,

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:

~ | Inside area

) With charge
[C] Charge 1 (911 features)
Charge 2 (5904 features)
Charge 3 (5357 features)
Charge 4 (1729 features)
Charge 5 (483 features)
Charge 6 (73 features)
Charge 7 (46 features)

[C] Charge & (29 features)

[C] Charge 9 (22 features)

make sure you have 'collapsed' the other filters (see right)

Waters
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Hence all peptide ions with a charge state of 1 or 8 and above will appear red on the main view as you hold
the cursor over the appropriate delete button.

QIP Progenesis QLP_Tutorial DDA - Progenesis QI for proteomics
File Ll XX
Review Experiment  Review Pesk  Peptidelon Identify Refine Resolve Review Protzin non I Inear
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Conflicts Proteins Statistics Report
‘ A Waters Company

[E] Charge 1 (911 peptide ions) ‘ iz

[¥] Charge 2 (5904 peptide ions)
[¥] Charge 3 (5357 peptide ions)
Charge 4 (1729 peptide ions)
[¥] Charge 5 (483 peptide ions)
Charge 6 (73 peptide ions)
[¥] Charge 7 (46 peptide ions)
[T] Charge 8 (29 peptide ions)
5] Charge 9 (22 peptide ions)
[F] Charge 10 (6 peptide ions)
5] Charge 11 (15 peptide ions)
[Z] Charge 12 (16 peptide ions)
5] Charge 13 (10 peptide ions)
[E] Charge 14 (5 peptide ions)

[E] Charge 15 (4 peptide ions)

"

Retention time {min)

[E] Charge 16 (1 peptide ions)

[Z] Charge 17 (5 peptide ions)

E Charge 18 (4 peptide ions)
[T] Charge 19 (2 peptide ions)

[Z] Charge 20 (2 peptide ions)

v ) Number of isotopes

‘ Delete 13592 matching peptide ions ’ 1

|[ Delete 1032 non-matching peptide ions ]l 1

(14624 peptide ions in total) -
Normalisation 7

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.

6125 825.0 10375 12500 14625 1675.0 18875

Review normalisation >> wE Section Complete \2)

To remove these peptide ions press Delete 1032 Non Matching Peptide ions.

You can use the Undo button to bring back deleted peptide ions, however, when you move to the next
section you will lose the capacity to undo the filter. 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 —
Mormalisation
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 |
normalisation afterwards.

|i Review normalisation > > I

6125

If you have 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.

iog abundance ratio

0IP Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics == ECH <=
File (LT Y
Review Experiment  Review Peak  Peptide lon Identify Refine Resolve Review Protein i
Import Data  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications  Conflicts Proteins Statistics Report non | Inear
o A Waters Company
Review normalisation Nermalisation Graphs | Nermalisation Method
Mormalisation is required to allow comparisons across Al AZ |« |
different sample runs. 035
.
By assuming that a significant number of peptide ions 6 04—
are unaffected by experimental conditions, we can .
use the facter by which the sample as a whole varies 03
to normalise back to its reference.® :
Mote: for each sample, only the peptide ions falling o o 02
within its robust estimation limits (see graphs) are £ i
used to calculate the normalisation factor. Further o - 0.1+
details of how it is calculated are available online. § §
g R
* Normalisation reference: 3 2
A2 5 =-01+
g g
Mormalisation factors: 024
Run Factor  Loglfactor) O 0.3+ F
a1 115 0061 * 04—
.
AZ 100 1]
B T T T T T 05 T T T T T
A3 189 0.28 0 3000 5000 9000 12000 1500 4] 3000 6000 9000 12000 150
ci 072 015 peptide ion peptide ion
c2 050 -03 c1
o] 065 -0.19

iog abundance rotio

-4
EIJ 30’00 6DIOO QOIUO 12(%00 15l|]( Cl) BDIOO 6000 QOIOU 12$oo 15<‘)[
peptide ion peptide ion .
- # Peptide ion log abundance ratios
i - - Graph size: J —Nfrmah'satwongfactor
<< Continue filtering peptideions || T e Robust estimation limits
. . . A3
Calculation of Normalisation Factor:
54 .
- .
L]
Progenesis QI for proteomics will automatically 7
select one of the runs that is 'least different’ from
all the other runs in the data set to be the 55
‘Normalising reference'. The run used, is shown
above the table of Normalisation factors. 27
2
B
2 1
g
3
g 7]
For each sample run, each blue dot shows the log -1
of the abundance ratio for a different peptide ion
(normalisation target abundance/run abundance). 2
-3=
-
Rl T I T T T
0 3000 6000 9000 12000 1500
peplide ion
The details for individual peptide ions can be viewed as you hold the cursor over the dots on the plot.
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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

leg abundance ratio

W’

¥

e

] I Upper robust-mean estimation limit log(12.99) = 1.114

| Normalisation factor: log(1.91) = 0.2811

| Lower robust-mean estimation limit: log(0.2419) = -0.6164

6000
peptide ion

2000

12000

1500

Note: if you do not wish to work with normalised data then Select ‘Don’t use any normalisation’.

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

Review Peak
Picking

Review
Alignment

Experiment
Design Setup

Peptide lon
Statistics

Identify

Import Data Filtering Peptides

Review normalisation

Normalisation is required to allow comparisons across
different sample runs.

INarmaJise to all proteins ~

Normalisation Graphs | Mermalisation Method

Refine
QC Metrics  Identifications

Review
Proteins.

Resolve
Conflicts

Protein
Statistics

o= =S
b ._. e
nonlinear

A Waters Company

Report

MNormalise 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 whole varies
to normalise back to its reference.

Nerm 3 of house

_Don't use any normalisation

Note: once you have 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

For this example, we DO NOT do any additional Filtering so click on Section complete.

<= Continue filtering features

Note: if you do any extra filtering then Normalisation recalculates as you move to the next stage in the

Workflow.

Waters
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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.

QP Progenesis Qlp Tutorial for DDA - Progenesis Ql for proteomics =R (E=E|
File a4 X T
Review Experiment Review Peak Peptide lon Identify Refine Resolve Review Protein n 0 n I i n a r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Conflicts Proteins Statistics Report e
0 A Waters Company
New @) Help ~
Which experiment design type do you want to use for this experiment?
O O : : O-o . 0 . .
0 o Between-subject Design 0-0| Within-subject Design
oo oo
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. a1 n Then use the within-subject design.
e
To set up this design, you simply group e e Mote: you must have a sample from
the runs according to the condition : every subject for every condition to use Patient X e L8 t)
(factor level) of the samples. The A3 Remove a within-subject design.
ANOVA calculation assumes that the .
conditions are independent and c Delete For exlampleJ you would choose FhlS type
therefore gives a statistical test of o1 Remove thdemgn for a Eme Sﬁne; experlmelntd Patient Y L iz =
whether the means of the conditions are . T ULLEISEHETET ._]e:t S UECIS JMEAE
all equal. C2 Remove at each time point.
To set up this design, you tell the 7 7 7
Add candition software not only which condition Patient Z
EE (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
assumption of independence. With 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 81

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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[IF Create New Experiment Design (=23

Enter a name for the experiment design:
ac |

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 I Cancel

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

WP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics = Een ===
File LI Y
Review Experiment  Review Pesk  Peptide lon Identify Refine Resolve Review Drotein non I | near
Import Data  Alignment Fitering  DesignSewn  Ficking Statistics Peptides QC Metrics  Identifications  Conflicts Proteins Statistics Repart
. A Waters Company
AC 1 % 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 Add to new condition..
your samples to the correct condition. c2 c3
@A Delete L
Al Remove
A2 Remove
A3 Remove

Add condition..

Section Complete ()

To create a new 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 over typing the default name.

6. Repeat steps 1 to 5 until all the required runs are grouped into conditions.
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New

An alternative way to handling the grouping of this set and other larger

(and more complex) experimental designs is to make use of sample Which experiment design type do y
tracking information that has been stored in a spread sheet at the time 50

of sample collection and/or preparation. Between-subject Design

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

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.

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:  |AC

@ Import criteria from a file: ers TutoriaI'Tutc:-riaI Groups.csvl [ Browse...

Group runs by: |Conditions hd

Date of Caollection

@ What file formats are suppo.

| 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.

QIF Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics EI@
File 11 Y
Review Experiment Revigw Peak Peptide Ion Identify Refine Resolve Review Protein n 0 n | i n ea r
Import Data  Alignment Filtering  Design Setup Picking Statistics Peptides QC Metrics  Identifications  Conflicts Proteins Statistics Report
o A Waters Company
AC2 1 X | New @ Help -
Setup conditions Runs Add Selected Runs to Condition ¥
Setup the conditions that you want to compare below
(e.qg., control, drug A, etc), and then assign each of
your samples to the correct cendition. C3
@A Delete
Al Remove
AZ Remove
A3 Remove
C Delete
C1 Remove
(2 Remove
Add condition..

Section Complete (3)

Note: On deleting a condition the runs will reappear in the Runs window.
Note: both designs are available as separate tabs.

To move to the 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 QI for proteomics L\\) EI@
File 0@ g
Review Experiment Review Peak Peptide Ion Identify Refine Resolve Review Protein | H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Conflicts Proteins Statistics Report n 0 n I n ea r
° A Waters Company
Review Peak Picking .
Mass spectrum (25.227 min) Chromatogram (m/z = 1099.5689)
No filter applied
300000
- 300000
z Anova (p) Fold Tag| * Notes B C
6314 641E-11  Infinity &l 5 2500001 2500007 '.I
10970 6.79E-11  Infinity =] 200000, 5000004 ‘ll \
11767 69E-11  Infinity " =) 2 \
& &
1255 save-11 34es08 | A | £ 150000 £1500007
8761 9.76E-11  Infinity L |
100000+ 100000+ A
8045 1.01E-10  Infinity il
1201 LOJE-10  Infinity M Add a note 500001 soooo)
1142 1.21E-10  Infinity sl i‘i
" T T T T T T T T o LR T [ T T
14023 1.268-10  Infinity ul 1099 1099.5 1100 11005 1101 11015 1102 11025 1103 235 24 245 25 255 26 265
11085 1 28E_ 10 Tnfinik 1 T miz Retention time (min)
4 mn b
l Delete 1 selected peptide ion ] =
Run | Expression profile
1D Display ‘ 20 Display | 3D Display I Run:
1099 1100 1101 1102 612.5/825.0/ 1037.5 1462.5 184
Aggregate Tl = miz * m/z *
+ /
N &
1098.5787 m/z, 23.8045 min, z=3 g,
B spit 2 AN
2 ! i
i k
L, o = g
— o |= v i
Chargestate: @1 @2 | E < E AV M
@: @4 |8 2 (I sz ;
@ =5 1E e =|E
A= c
) O ]
. D "3
&l o

Section Complete ()

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

To highlight a group of peptide ions drag out a selection on the table.
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The 1D Display

Mass spectrum (25.227 min)

300000+

250000+ L
Window B: displays the Mass spectrum for the current peptide ion on the 2000001 | Tkcnaty: 256372
selected Run (in window D). Hold the cursor over the peak to indicate m/z
and intensity

Intensity

150000
100000+

50000 A
o |

1098 10985 1100 11005 1101 11015 1102 1102.5 1103
m/z

Chromatogram (m/z = 1099.5689)

300000+

/&

Retention time (min): 25.1787
Intensity: 280530

2500004

2000004

nsity

Window C: displays the Chromatogram for the current peptide ion on the £ 1500001
selected Run (in window D). Hold the cursor over the peak to indicate
Retention time and intensity

Inte

100000+

500004

N —,
25 24 245 25 2855 26 265

Retention time (min)

Window D: displays the details of the currently selected run. By default the selected runis [z, [epression profile
an Aggregate of all the aligned runs.

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).

@3 @4
Clicking on the Expression Profile tab in Window D shows the comparative behaviour of @ =5

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

| Runl Expression profile I

-+ [

ArcSinh Normalised Abundance

3

612.5-825.1 1038.8406' 14625 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).
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Note: doing this updates the focus of all the other windows.

You can also drag out a larger area on this view that will refocus the other windows.

Run | Expression profile |

Run:

| Aggregate -
[l select ||I-% it

| spit || Merge
[C2add || =2 Delete
[ ¥ Undo || Redc

Charge state: @ 1
K]

@ 25

|2
B4

-

.'I__:‘:" |'.
E [0V}
|w

e

E |

c

=4

.

|w

o |

(4 L&

825.01037.5 14;62!5

18
miz *

100

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.
QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics l}, ==
File Ty
Review Experiment Review Peak Peptide Ion Identify Refine Resalve Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Conflicts Proteins Statistics non x I near
- - — ! . - - e e - - v A Waters Company
- i 1099.0| 1099.5 1100.0 1100.5(1101.0 11015/ 110! 1099.0/1099.5 1100.0[1100.5 1101.0 1101.5/ 110] 1099.01099.5 1100.0 1100.5 1101.0/1101.5 110
Mo filter applied ey Sl o it il B o T G SN N M S ) i il ol i il B i
. =|E < E T < EI T
# Anova (p) | Fold Tag| v Notes A : g v 3 2
6314 641E-11  Infi j = |= = S
infinity &l o= |9 e els
s G 4s
10970 6.79E-11  Infinity &l |z E £
11767 69E-11  Infinity = Sk g 22
1455 8G7E-11  349E+08 Ll S e FOeE g - F oom g “ . o E
G761 976611 Infiniy a [
M5 101610 Infinity = | |1099.0 1099.5|1100.0 1100.5/ 1101.0 1101.5 110{ |[7] | 1099.0/ 1099.5| 1100.0[ 1100.5 1101.0 1101.5/ 1104 | [] | 1099.0/1099.5/ 1100.0) 1100.5 1101.0/ 1101.5 110
Rz miz » || S miz * |5 m/z *
: | c €
1391 104E-10 Infinity M Add a note} o £ o E . o E
1142 121E-10  Infinity Ll & z & v A v |
14023 1.26E-10  Infinity =] L L wlF
. 418 o5 w5
11985 138E-10 Infinity =] |2 = =
s ] U @
7057 LALE-10 Infinity =] - |2E k! 23
S C- - me:g ~ . Z"“"“g
[ Delete 1 selected peptide ion ] -
Run | Expression profile
1D Display | 2D Display | 3D Display | Run:
29 = - 1098 [1100 1101 1102 612.5/825.0/1037.5 14625 |18
grega Ll 1 . . PO e i i P
Ton map layout: [] [T] Eﬂ b l I ' m/z * miz *
B = -
Show: [A\Iruns = 3 l ' { | =
|®
y
[ ¥ unde || |
— = =
Charge state: @1 @2 wnl g f ‘e
w £ E
@3 @4 Mo w
@ =5 £ " 2 E
= ol F F
= [=4
S f-] k]
-1 =
A |2

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 above.

|850.0 |850.5 | 851.0 |851.5 852.0 852.
miz *

850.0 8505|8510 |85L5 |852.0 |852.
I miz *

32.0 |31.5 (31.0 3|JS|3
+ Retention Time (minJ-
32.0 | 31.5 (31.0 305|3
1 Retention Time (min}~

»

_|850.0|850.5 |851.0 | 851.5 | 852.0 | 852.
mfz *

32,0 [31,5 |3L.0 [30.5 |3
4 Retention Time (mm)\"

850.0 850.5|851.0 |851.5 | 852.0 | 852. |8s0.0 |850.5 8510 |851.5 | 852.0 | 852,

|850.0 [850.5 8510 |851.5 |852.0 | 852.4

EXra miz » || ey | CEviy mz *
o€ £ |
=4 E o E = E
M GER=] [ EE=]
L3 w v
SiE SE 2 e
RlE =E =E
n| E ] n|E
o o o
=2 ol ¢ o
g 2K g8
Run | Expression profile
Run:
8500  [8s0.5  [ssL0  [esis | [essz.soso[sse, 612.9825.01057)5  [1462)5 |1
Aggregate = ) miz * [ m/z *
o
E_
i
= 7
1 .
o — 3
et _
Charge state: @1 @2 = E E
B3 @a . - s s
@=s nl E S £
=0 c c
4.2 =
= al=
Sk | ]

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

‘ T Nefiter appled

|
¢  Anova(p)| Fold  Tag/v Notes

:
1919 000331 9.79E+03
13138 0.00332 101
13043 000332 451
12642 000332  Infinity
8043 000333 547
8034 000333 383
13077 000333 817
4639 000334 423
3524 000334 537
2482 000334 685
13475 000334 132

< ]

41

AN anap N an Al g Ay al )

[ Delete 1 selected peptide ion ] | =

QP Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics E=R(EER ==
File Ll XX}
Review Experiment Review Peak  Peptide Ion Identify Refine Resolve Review Protein I H
Impert Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Conflicts Proteins Statistics Report n 0 n 1 nea r

A Waters Company

\;ﬂ

1D Display | 20 Display | 3D Display Run:

[C) Show other outlines
[T Automatically rotate the view

p—— 1|0 feson [eses | esto
FET=N| ST
=4

Peak height:
0 -
8 —
smaller larger D Undo |[ O Redo
=
Charge state: @1 @2 o
@3 @4
@5 2 —
=

4 Retention Time (min)

e125/ezs0[10375 | [14625  |u
miz * miz *

80
« Retention Time (min)

Section Complete ()

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:

Aggregate

Er 10057715 T 30821 x
E= split = Merge

[C2add [ 2 Deete |

v] E 1001004.2291 | 1005 1006 1007 612.5825.01037.5 1462)5 18

mfz *

20

40

) ™ .
Charge state: @1 @2 q 2
Bz B4
o =5 I— 1% =
[==]

100

32.5 |32.0 |31.5 | 31.0 | 30.5 |30.0 28.9061
1+ Retention Time (min)

4 Retention Time (min)

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

1004.0 | 1004100475340 1005.5 | 1006.0 1006.5 100
mfz *

(s [
E= split

Ciadd  |[[2 Delete |

30.0

=
]
) o~ 5 ®
]
Charge state: @1 @ 2 2 G_)
@3 @4 |~
@ =5

315

32.0
4 Retention Time (min)

3. Click on the ‘minus’ handle over the monoisotopic peak to remove 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
ion to reveal the handles.

then click inside the peptide

=l

J

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 Features Review Features
" Nofilter applied * No filter applied
- -
# Anova(p) Fold Tag|* Notes 2 Anova (p)  Fold

192 0558 102
7524 0558 119
10550 0.559 216

9733 0557 135
3899 0558 108
192 0558 102
7524 0559 119
181 0559 108
10550 0559 216
4290 0.559 139

6180 0559 111

ANSNaNaNS a GNSYaNS
3
&
2

4633 0559 12 5822 056 134
6180 0558 111 = 5019 036 117
5822 056 134 - 14332 036 101
< fm] ’ * fm]

4290 0,559 139 —
14627 0.559 1.08 n Add a note
4633 0550 122 -

Tag| * Notes

(A AN aANaNal & [agagana

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

#
8761

There are a number of ways to ‘refine’ your ‘Ranked List’ of analysed 504>

peptide ions before examining them with the Statistical tools in

Review Peak Picking

No filter applied

Anova (p) Fold Tag ~ Motes

976E-11  Infinity al &'
101E-10  Infinity al

I
£
:

Peptide lon Statistics. These make use of simple ‘Selection’ and 142 121610 Infinity - IS
‘Tagging’ tools that can be applied to the various groupings created in 14023 126510 Infinity -
Stage 6 (page 25). An example is described below. LS5 138EI0 - Infinity -

7057 144E-10  Infinity ad

8028 156E-10  Infinity ad

5390 1.92E-10 Infinity ad

2579 1.95E-10  Infinity ad

7921 2E-10  Infinity |
First expand the 'Peptide ions' table to show all the details by clicking R SR ' s
on the ‘Splitter Control’ to the right of the Review Peptide ions table.

[ Delete 1 selected peptide ion ] |—[
33
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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

Qe
Review Experiment  Review Pesk  Peptide lon Identify Refine Resolve Review Protein no nl i near
Import Data  Alignment Fitering  DesignSetwp  Picking Statistics Peptides QCMetics  Identifications  Conflicts Proteins Statistics Report Rt Rt

@ (] ) ] (] ™) &) ) ] @ o [+ (&} A Waters Company

Review Peak Picking

‘ ? No filter applied

Anova(p) Fold

Tag |~ Highest Mean Lowest Mean m/z Max CV (35) MS/MS

9 A 1.08E+08 ||
13 0466 105 ] c A 12076552 2 2413296 54800 49 009E+07  5.04E+07 849 105

24 318E-06 5726404 ] c A 11005867 3 3208738 44928 243 B39E07  TETE+07 534 13

78 342606 1156403 =] A c 11762270 3 3525659 48238 044 6O1E+07  222E+07 231 58

14 436607 856 =] A c 6568612 2 1311708 44137 421 52E+07  117E+08 15 )

20 221607 785 =] c A 9889849 2 1075855 50605 465 S14E+07  019F+07 144 %

7 B3E08 130 =] c A 6638603 2 1325724 46507 414 SE«07  169E+08 67 64

23 208606 556403 =] c A 2000713 2 1799928 30272 302 45TE+07  B16E<07 375 20

56 S84E-06 3796403 ] A c 10610070 2 2119999 53288 675 436407 2526407 336 57

41 556606 133£403 %] A c 9974477 2 1992881 31814 257 4206407 3BLEs07 343 2 -
< n ] 3
[ Delete 1 selected peptide ion J o

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

- 8035694 805 806 [s07 [s08 [s03 6125825010375 14625 [1
Aggregate af - ' mjz * miz *
A= |

9 Undo |[® Redo |

g~ S
Charge state: @1 @ 2 £ SE
@z @2 §_: s

B if sk

e c

£ 5

8f% el

& &

Experiment design: Section Complete 3

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

File
Review Experiment Review Peak Peptide lon Identify Refine Resolve Review Protein n O n I I nea r
Import Data Alignment. Filtering Design Setup Picking Statistics Feptides QC Metrics  Identifications  Conflicts Proteins Statistics. Report R i 7
@ ] o o (] o (] o @ (] ] @ [~] AWaters Company
Review Peak Picking

‘ ? No filter applied

# Anova (p) Fold Tag * Notes Highest Mean Lowest Mean mi/z Mass RT (mins) RT window (mins) | Abundance Intensity Max CV (%) MS/MS

174 ™ Adda T 11969362 3 3587.787 257E+05 -
262 ™ pddanote. C 706.6327 2822.502 539E+05
Infinity ™ pddanote. C 15855178 3 4753532 17E+05 0 =
540 M Add anote. C 1157.6035 3 3460.789 & 1 224E+05 [
149 W Addonote. A No tags to assign 2 2160051 196E+05 6
3391 0.000567 3.03 &l A New tag... 2 1405675 456567 194 9.99E+04  253E+05 176 ]
8312 0000148 63 &l A Quick Tags y 3 2 1284668 18933 132 989E+04  237E+06 169 0
5681 000366 208 &l c & dittegs 2 3 3055314 53762 0825 989E+04  184E+D5 693 1
2381 0.000887 45 =] A [ BI7U2Z5 2 1633830 39467 0743 9.98E+04  287E+05 224 [
2373 0.0448 150 =] C A 8148726 4 3255461 375360 071 9.98E+04 47E+05 118 4 -
< m ] »
Delete 2336 selected ide ions
[ peptid J Run | Expression profile
1D Display | 2D Display | 30 Display Run:
‘ l | — [ |[e039694 [s0s — [sos  [s07  [sos  [sos 6125825.010375  [1462l5 |1
gregal b
0 m/z * miz *
T, [T A 2
| I=m =T 18]
& g
0 = X
- = [§
9 Undo |[@ Redo | |, = o
Chargestate: @1 @2 E 2 =z
@3 @4 § "E' s E &
=5 \BE e
c <
s s
21§ 3 =l
# &

Euperment deson Section Complete

Give the Tag a name. i.e. ‘Most abundant’.
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Review Peak Picking
Create new tag == W MNofiter applied
E] Most abundant
£ Anova (p) Fold Tag| * Notes

M Add a note..
M Add anote...

M Add anote...

M Add anote..
On clicking OK the Tag is added to the peptide ions highlighted in M Add a note..
the table (signified by a coloured square). 3301 0000567 3.02

8312 0000148 &8
5681 0.00366 208
2381 0000887 45

(A A A A

2379 0.0448 130

( Delete 2336 selected peptide ions

Now right click on any peptide ion in the table and select

Quick Tags this will offer you a number of standard tag Review Features
options. Select Anova p-value.... Then set the threshold G Nofiter appid
as required and adjust default name as required and click
Create Tag.
B Anova (p) Fold Tag | * Notes Highest Mean
1686 00798 262 8 Ll C
WP New Quick Tag = 5464 2.83E-08  Infinity 8 Ll C
or e
Where a feature has: S04l O A
IAnova p-value: |2 = | 005 I 3301 0. Mew tag... N
: Quick Tags » Anova p-value... l
Apply the following tag: 8312 0 YT
= % Edittags ax fold change...
Anova p-value £ 0.05 2221 2 T Mo MS/MS data
No protein ID
ﬁ:rﬁm = [ﬁ&nml 2379 00448 150 &l T
1720 0322 132 &l A

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

Review Features

0P New Ouick Tag ﬂ “Y Mo filter applied ‘

Where a feature has:

# -
Max fold change: |2 = | 2 Anava (p) Fold Tag
2154 0.000674 B35

53011  272E-08  Infinity
=
I@ Max fold change > 2 1833 00187 202

2929 000372 6.8
] 4035 0.0203 174
1686 0.0799 2.62
3464 2.83E-08  Infinity
4771 00177 540
The table now displays peptide ions with multiple tags. 2041 00744 149
3301 0.0005367 303
8312 0000148 6.8

=
=]

tes

Apply the following tag:

Add a note

L I
E B EEdE £ ElE e EE

The tags can be used to quickly focus the table on those peptide ions that display similar properties.
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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

" ? No filter applied
panel above the table.

Create... ‘

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

Create a filter Create a filter

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

Available tags: Show peptide ions that have all of these tags: Available tags: Show peptide ions that have all of these tags:
Most abundant (2336 peptide ions) . Most abundant (2336 peptide ions) Ii Anova p-value = 0.05 (7971 peptide ions) |
Anova p-value < 0.05 (7371 peptide ions) | [ Max fold change 2 2 (3880 peptide ions) | |

T -
Max fold change > 2 (3880 pepticeions) | ghow peptide ions that have at least ane of Show peptide ions that have ot least one of
these tags: these tags:
Hide peptide ions that have any of these tags: Hide peptide ions that have any of these tags:

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

Anova (p) Fold Tag| * Notes Highsvl Mean | Lowest Mean & Anova (p) Fold Tag| * Notes Highest Mean  Lowest Mean
458E08 Infinity W Addanote. C A 806 4.58E-08 R A
3.36E-05  Infinity M Add a note... i A 6E-0 R A
000567 316 M addanote. C A 06 0.0056 5 2 : A
0014 108 MW Addanote. C A 5 skl | @ Mostabundant . 7
- E . IE‘ Anova p-value 2 0.05
000402  263E+03 M Add a note... C A 08 0.0040 - A
- Max fold change 2 2
0000314 519 ™ 2dd a note... C A 0 0.000 > A
0576  4.31E-07  Infinity - L] A c 9576  4.31E-0] New tag... A c
ick T 3
14182 0.00267  172E+03 [~ I C 14182 0.00267 Quick Tags 4 c
14183 0.000601 Infinity & o A c 14183 000050 & Edittags A c
11606 000584 342 & o A c 11696 000584] _Add to Clip Gallery... A c
10687 0.0413 206 [~ A C 10687 0.0413 206 [~ A C

Create a tag for them called Significantly up in C, tagging 3959 peptide ions.

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

m

Edit... 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.

* Tag filter applied
peptide ions may be hidden

Available tags: Show peptide ions that have all of these tags:
. Max fold change 2 2 (9880 peptide ions) ﬁ Most abundant (2336 peptide ions) I
(@ Anova p-value < 005 (7971 peptide ions) | | 1
Signifidantly up in C (3959 peptide lons) Show peptide ions that have at least one of
these tags:
Make sure that only the tag for the Most abundant peptide ‘
. . Hide peptide ions that have any of these
ions is shown and press OK. tags:

To move to the next stage in the workflow, Peptide Statistics, click Section Complete.
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Stage 8: Peptide lon Statistics on selected peptide ions

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

Calculating PCA results...

With 2336 of 13552 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 Ql for proteomics e =]
File (LY Y]
Review Experiment  Review Pesk  Peptidelon Identify Refine Resolve Review Protein i
Import Data  Alignment Filtering Design Setup Picking Statistics Peptides QCMetrics  Identifications  Conflicts Proteins Statistics Report nonllnear
A Waters Company
Question: Principal Components Analysis
Are there any outliers in my data? = 08
Does my data cluster according to my experimental 3
conditions? 2 U6 L]
What's this? 2
Prindpal Components Analysis produces a simplified, ﬁ el
graphical representation ofyour multidimensional data. H 04 +
More... H
2 I
g 02 .
8
4
S oo 141
Ask another question %
Tag filter applied 027 .
ag filter applie: o
‘ -Y peptide ions may be hidden Edit... ‘ ‘ ¥ g4 .
. 04 1+ L]
# Anova qValue Power Tag v Cluster *
141 324E12 164609 = 9995 (7 ) 06 ¥ ' y ' ; i ; ; ; ;
-0.5 -0.4 03 -0.2 01 0.0 01 0.2 03 04 05 06
1921 341E12 164E-09 > 9995 [ Principal Component 1 |3 7653%
3818 1.14E-11 3.92E-09 = 9995 F
2228 376E-11 6.04E-09 > 9995 [ [standardised Expression Profiles vl
me v v nom B ~ I
284 617E-11 756E-0% = 9995 F
1.5
§28 6.33E-11 756E-02 = 9995 i
1455 807E-11 941E-09 = 0995 [ » 10 ] .
g ——
1391 1.04E-10 967E-09 = 9995 [ g /P-
£
1142 121E-10 1.08E-08 = 9995 [ é 0.5
2579 195E-10 142E-08 = 9995 [ g
3242 459E-10 236E-08 = 9995 [ E 00 7
2 !
1582 59E-10 254E-08 = 9995 [ 2 /
2 05+ /
3953 6.39E-10 261E-08 = 9995 [ 2 /
g /
3462 112E-09 372E-08 = 9995 [ E /
= - & 1.0 q [ & &
] u "
Experiment design 15

Review your data from a different perspective:

AC -

Current design:

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:

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

It answers this question by:
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‘Using Principal Components Analysis (PCA) to produce a simplified graphical representation of your

multidimensional data’.

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 that can be observed on the 2D PCA plot can be compared to your

experimental conditions and conclusions can be drawn 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.

[P Progenesis QLp Tutorial for DDA - Pregenesis QI for proteomics
File

Review Experiment Review Peak Peptide Ton Identify Refine Resolve
ImportData  Alignment Fitering ~ Design Setup  Picking Statistics Peptides QCMetrics  Identifications  Conflicts

[

Question:
Are there any outliers in my data?

08

Review
Proteins

Protein
Statistics

Principal Components Analysis

E== Ech|55)
. .’ e
nonlinear

Report

A Waters Company

Does my data cluster according to my experimental

conditions?

What's this?

Prindpal Components Analysis produces a simplified,

graphicalrepresentation ofyour multidimensional data.
More...

06 -

04 +

02 +

o

0.0

Ask another question =

Tag filter applied
‘ ? peptide ions may be hidden Edit.. |
# Anova |qValue Power| Tag v Cluster *

< Principal Component 2 [3 13.44%

204

-0.6 t + t + +

141 3.24E-12 164E-09 = 9995 '
-0.5 0.4 -0.3 0.2 -01 0.0
1921 341E-12 164E-09 > 9995

3818 114E-11 392E-09 > 9995

0.1

+
0z

Principal Component 1 || 76.53%

03 0.4 0.5 0.6

2228 3.76E-11 6.04E-09 = 9995

[ Standardised Expression Profiles

5343 5896E-11 7.56E-09 = 9995
284 6.17E-11 7.56E-09 = 9995

828 6.33E-11 7.56E-09 2 9995
1455 89711 941E-09 = 9995
1391 1.04E-10 967E-09 = 9995
1142 1.21E-10 1.08E-08 = 9995
2579 195E-10 142E-08 = 9995

3242 4.59E-10 2.36E-08 > 9995

COCOCOOOOCCOOCOC

1582 59E-10 2.54E-08 = 9995
3953 B6.39E-10 261E-08 = 9995

CSESESELESESELEE

Standardised Mormalised Abundance

3462 112E-09 372E-08 = 9995

1

]

I . 3

Experiment design 45
Review your data from a different perspective:

Current design: | AC -

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

Section Complete (2) |

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 83)
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Correlation Analysis

Use the tags, created in Review Peak Picking, to filter i
th tide i in the tabl Create a filter
e pep ide ions in € table. Show or hide peptide iens 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.

QIP Filter the peptide ions @

Available tags: Show peptide ions that have all of these
We are going to explore the Correlation Analysis for all (@ Ve fold change 2 t:A e
the peptide ions that were tagged at the view results — Sonfidetly pin € | @ srovapaie 5005 (7571 pepre ers
stage with an Anova p-value<0.05.

Show peptide ions that have at least one of
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 7971 peptide ions. (G (o]

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.

Principal Components Analysis
Are there any outliers in my data?
Does my data cluster according to my experimental conditions?

ol Correlation Analysis
Group my peptide ions according to how similar their expression profiles are,

Fower 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...
n With§ 7971 of 13592 peptide ions selected.

Cancel calculation

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.

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

File
Review

ImportDats  Alignment

Question:

Filtering

Group my peptide ions according to how similar their

expression profiles are.

What's this?

We have used Correlation Analysis to evaluate the
relationships between the expression profiles of your

peptide ions.

The resuits are shown in the dendrogram.

Experiment
Design Sewp

Review Pesk
Picking

More...
Ask another question ¥
Tag filter applied
‘ peptide ions may be hidden

2 Anova g Value
4022 111E-12 164E-09
3631 1.73E-12 1.64E-09

3509 235E-12 1.64E-09

Power Tag v Cluster *

2 9995
> 9995
2 9995

141 3.24E-12 1.64E-09 = 9995

1921
2
381
7793
820
il
10..

2

341E-12 1.64E-09 = 0995
1.01E-11 392E-09 = 9995
1.14E-11 392E-09 = 9995
142E-11 415E-09 = 9995
171E-11 415E-09 = 9995
172E-11 415E-09 = 9995

275E-11 552E-09 = 9995

7553 2.75E-11 5.52E-09

> 9995

4445 35E-11 6.04E-09 = 9995
4483 3T71E-11 6.04E-09 = 9995
2228 376E-11 6.04E-09 = 9995

el af sl f aN ol ol Dt fatlatl ol o o

<

T

HOOO COO © COOoe

Experiment design

Review your data from a different perspective:

1

Current design: | AC

Peptide lon
Statistics

Identify
Peprides

25

J

20

15

Distance

10

05

TN T T T T I O B A

00

Refine
QC Mewics  Identifications

Resolve
Conflicts

Review
Protsing

Dendrogram

Frotsin

Statistics

[E=2(ESEE=T
-.'...
nonlinear

Report

A Waters Company

Standardised Normalised Abundance
o

Section Complete ()

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 above). As before, right click on the highlighted peptide ions in the

table and create a Tag for these peptide ions (Up regulated in C).

Also create a tag for those peptide ions showing Increased expression in A by first clicking on the other

Create new tag

@ Up requiated in C

'main’ node then right click on the highlighted peptide ions in the table and creating the New tag (Up
regulated in A).

Comment: When you review the tags using Edit you can see that the Magenta and Yellow tags have been

Create new tag

D Up regulated in &

(]

[ ok

] ’ Cancel

|

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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)

QIF 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:

ﬂ Most abundant (2336 peptide ions) a Anova p-value £ 0.05 (7971 peptide ions)
_' Max fold change > 2 (2880 peptide ions)

Signifidantly up in C (3959 peptide ions)

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

u Up regulated in C (30959 peptide ions)

Up regulated in A (4012 peptide ions)

Hide peptide ions that have any of these tags:

Clear the filter

Tip: when reviewing the tags (see above) 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 move to the next stage in the workflow, Identify 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.

QP Progenesis QLp_Tutorial DDA - Progenesis Q for proteomics

File
Refine
QCMetrics  Identifications

Resolve
Conflicts

Review
Proteins

Protein
Statistics

Review
Alignment

Review Peak
Picking

Peptide Ion
Statistics

identify
Pestides

Experiment

Import Data Filtering Design Setup Report

Identify Peptides

Run ms/ms ion searches by exporting peak list files
to a protein identification program.

MS/MS Spectra
| Batch inclusion options for creating export list of ms/ms spectra

entide jons:

Peptide ion number 1,

Performing the Search m/z 539.3004, retention time 29.63 min, charge +2
Run:A1 Scan number:2686

Select the search program you're using:

n

A

Export Rank # Run Scannumber Exported Peptide ion intensity Precursor intensity (%) Charge  Precursorm
y I Y S = N 7 Y Y] N Y -
12 1 A1 2726 Ne 7.6e+007 5.1e+007 66.5 2 539.3C
# MS/MS | Proteins Tag |~ Sec 8 1Al 2767 Ne 7.6e+007 6.3e+007 822 2 539.3C
él 13 1AL 2806 No 7.6e+007 3.9e+007 50.6 2 539.3C
2 152 0 19 1AL 2835 Ne 7.6e+007 1.5e+007 202 2 539.3C
52 109 0 26 1AL 2906 Ne 7.6e+007 2.9e+006 38 2 539.3C
18 105 ] 33 1Al 2048 Ne 7.6e+007 1.5e+006 19 2 539.3C
75 |95 a 43 1AL 2990 No 7.6e+007 8.5e+005 11 2 539.3C
a1 |8 0 47 1 a1 2040 Ne 7.6e+007 7.3e+005 10 2 539.3C
% | |o 2 1 A2 2846 No 77e+007 15¢+006 20 2 53930
g 85 0 6 1 A2 2890 Ne 7.7e+007 6.6e+007 855 2 539.3C
27 |eo 0 10 1 A2 2931 No 77e+007 6.1e+007 796 2 539.3C
4 75 B 17 1 A2 2978 No 7.7e+007 2.5e+007 331 2 539.3C
131 |72 o 21 1 A2 3027 Ne 7.7e+007 74e+006 97 2 539.3C
30 1 A2 3077 Ne 7.7e+007 1.9e+006 24 2 539.3C .
[3:] 72 0 -
o " ] »
. m »

Waters Company

=5 HoR =
*00 e

onlinear

Import search results

Clear all identifications

15000
IMas:ot Vl
Help
= 23987 = 10000
[ Export 38393 ms/msspectra | = g
z 2
E 2
MSMS Preprocessing = £
[T Limit fragment ion count 40 % 20.994 5000
=
Deisotoping and charge deconvolution o~ t l h ‘
0+ ! L.Illl I ILL I
0 200 400 600 800 1000
- m

Section Complete (3)

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 above). 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 respect
to quantity and quality of the spectra being sent to the search engine.

Note: by default the table is ordered on the number of MS/MS
spectra available for each peptide ion.

The total number of spectra included in this set is 38248 as shown on
the Export button.

Before exporting the spectra, the set can be further refined.

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.

Performing the Search

Select the search program you're using:

[Mascot ']
Help

l Export 38248 ms/ms spectra ]I

MSMS Preprocessing
[ Lirnit fragment ion count 400

Deisotoping and charge deconvolution

Import search results

Clear all identifications
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0 Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics [ B (3]
File “00aesn
Review Experiment Review Peak  Peptide lon Identify Refine Resolve Review Protein H
Impert Datz Alignment Filtering  Design Setup Picking Statistics Peptides QC Metrics  Identifications  Conflicts Proteins Statistics Report non l Inear
o A Waters Campany
Identify Peptides MS/MS Spectra
M‘w by exporting peak st files + ) Batch inclusion options for creating export list of ms/ms spectra
to a protein identification program.
Peptide ions: Rank | greater than " 5 Peptide ion intensity |less than vl
No filter applied .
Create.. | Peptide ion # | less than " Precursor intensity | less than 'l
- ch I th, Precursor intensity I th -
= MS/MS Protsins Tagl v Sc arce lessthan 7| (%) |55 Fhan |
=] “:‘ Scan number | less than " Run name | contains v|
2 152 Q [~
- Exported | equal to - - Peptide sequence | contains -
2 s o s e [ — |
18 105 0 =] Isatope | less than _‘ Protein accession |contains 'l
75 95 0 El 1 score [l than <) Protein description | contains |
44 g8 ] -
36 86 0 =] Include in export | I Exclude from export | Clear all filters
9 85 1] [~}
27 80 Q ]
4 75 0 [~] Export |Rank 2 Run Scannumber Exported Peptide ion intensity  Precursor intensity (%) Charge Precursorm/z  lso
68 72 0 =] 5 1827 C1 5230 Ne 4.2e+005 3.0e+005 702 2 732.8827
131 72 0 ] 5 1828 C3 1931 No 3.6e+005 24e+005 65.1 2 592.7861 =
& 7 0 ] ] 6 2603 C1 6285 Ne 29e+005 19e+005 639 3 599.6564
43 67 ] [~} [Tl 6 2602 C2 6470 No 3.7e+005 1.2e+005 313 2 631.3630 =
e ‘ m 3
L TTT— » ‘ |
Performing the Search Peptide ion number 1, m/z 539.3004, retention time 29.63 min, charge +2 f
Select the search program you're using: Run:Al Sean number.2686 150004
[Masr.ot ']
Help
= 2839874 = 100004
“ Export 18225 ms/ms spectra ] £ ‘ g
g g
E £
MSMS Preprocessing = ‘ ] =
[7] Limit fragment ion count (400 % 0 994 50004
=]
Deisotoping and charge deconvolution « l l l J l ‘
o ! I.JI\ Il L L IIII | -
o 200 400 600 200 1000
. TmEz T
Import search results o - - me —
Clear all identifications Section Complete (3) ‘
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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.

The 'Rank’ of each MS/MS spectra is determined by comparing its % value against all other spectra
matched to the same peptide ion.

Exp-orthankI #

Aneie L1

Run  Scan number ExportedIFeature intensity Precursor intensity

4 i OO

A A OO 19 =

A IChalge Precursor miz  lsotope

|d score

Fud St Tl - |

23
21 | The rank of each MS/MS spectrum found by comparing its "%’ values against all other spectra matched to the same feature.

D n
O

B % 9
B % 9
E 27 9

5042 Mo
5373 Mo
5374 No

9.3e+007
1.2e+008
9.3e+007

8.8e+005 10 2

1.0e+006 03 2
7.7e+005 0.3 2

656.8614 1
656.8610 1
656.8615 1 i

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 18225

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 from 1000 to 40.

Performing the Search
Select the search program you're using:
[Ma;cot ']
Help

[ Export 18225 ms/ms spectra ]

IMSMS Preprocessing

Limit fragment ion count {1000 =

Deisotoping and charge deconvolution

[ Import search results ]

Clear all identifications

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

Run:C2 Scan number:3762

33.088

34,805+

Retention time [min|

35673

33,933 ‘ [

Intensity

2004

1504

100+

50

500 1000
mz

1500

Section Comp

[ &1

Performing the Search

Select the search program you're using:

[Ma;cot vl
Help

[ Export 18225 ms/ms spectra ]

IMSMS Preprocessing
Limit fragment ion count |40 -

Deisotoping and charge decenvelution

l Import search results

Clear all identifications

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

Run:C2 Scan number:3762

33.088-]
33,939 ‘ [

34.805+

Retention time | min|

35673

Intensity

200

1504

1004

en
=}

=}

| »

T
500 1000
mz

T
1500 -

Section Complete (2

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.

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

Having chosen 18225 spectra to export, as described above:
1. Select appropriate search engine i.e. Mascot
2. Click ‘Export current query set’ to save search as file
3. Perform search on appropriate search engine and save results file
4

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

Please refer to Appendix 9 (page 86) for details of the 'Search Engine'
parameters used in this example

Note: the blue link provides you with details on the appropriate formats for
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 below.

Performing the search

Select the search program you're using:

Mascot -

PLGS (*aml)

SEQUEST (dta & out files)
SEQUEST (dta & pepXml files)
Phenyx

M5® Search

Import search results

Clear all identifications

Deisotoping and charge decenvolution

Performing the search

Select the search program you're using:

[Mascot ']
Help

I[ Export 18225 ms/ms spectra ]I

MSMS Preprocessing
[T Limit fragment ion count (1000

Import search results

Clear all identifications

Deisotoping and charge deconvolution

On importing the Search results the Peptide ions table updates to reflect the identified proteins and the

relevant score for each searched peptide ion.

QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

File
Review Experiment Review Peak  Peptide Ion Identify Refine Resolve Review
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics | Identifications Conflicts Proteins
Identify Peptides MS/MS Spectra

Run ms/ms ion searches by exporting peak list files

. .
to a protein identification program. Search results Batch inclusion options for creating export list of ms/ms spectra

™ Nofilter applied

=rErEE]
- '._..c
Statistics Report nonlinear

A Waters Company

Features: Rank 5 Feature intensity
! Feature ID Precurser intensity | less than

= X Charge |less than Precursor intensity (oo than

[ Clear all identifications ]

94 231 0 = 5 Scan number | less than Run name
2 152 2 gi[254976387,gi|25) @ 751
] ] Exported [equal to v] [ - Peptide sequence
52 109 11gill12181130,gi1c| @ 626
18 105 |2gips4o7638ngizst| @ 12 Isotape [Jess than - Protein accession
5 95 |o @ T B Lin description
a4 88 3gi|21702505g1254¢) @ 398 _
| 11848 search hits have been imported and assigned to features
EL- 0 =] Include in export Exclude from export [ Clear all filters l
9 85 2 gi[254976387.gi|25] @ 668
27 80 0
ot (] ey Precursor intensity (%) Charge Precursorm/z  Isot
4 73 2 gi|254976387 gi|25* 897
gl gl . 2.9e+006 112 3 1176.2256 “
B on 0 @ L [ 45 T1 Bb7 No Z0e+00 1.3e+006 664 3 6106482 =
Bl 72 |2gpsesTeirgi| @ s4- g 5 348 A3 7605 No 2.1e-005 10e+005 493 3 o418418 -
Ll ] * <[ m ] v
Performing the Search Feature number 1, m/z 539.3004, retention time 29.63 min, charge +2
Select the search program you're using: RunAlS ber 2686
un: can number:
[Mascot - 15000
Help
[ Export 18225 ms/ms spectra ] E 23987 = 100004
— @ E
MSMS Preprocessing g 5
[} Limit fragment ion count 400 _E— - 50004
g 309944
Deisctoping and charge decenvolution éng ‘
0 !l| L.]Ill‘h ui L .JL Lo v
I Import search results l T B . B o 200 400 S[LD 800 1000 -

Section Complete ()

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 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.

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.

QIP Progenesis QLp Tuterial for DDA - Progenesis QI for proteomics E@
File 1 I X
Review Experiment  Review Peak  Peptide Ion Identify Refine Resolve Review Protein i
ImportData  Alignment Filtering ~ Design Setup Picking Statistics Peptides QC Metrics  Identifications  Conflicts Protsins Statistics Report non | Inear
9 A Waters Company
Review Results Identifications overview | LC peak width | Peptide ion dynamic range |
Using this screen, you can review some high-level
metrics for your experiment. 40
400H pre.
Review the experiment metrics =30
Review the experiment, locking at trends across 2001 = =
all runs, or fecusing on a single run: “ H =30
£ £20 2
.| Qverview 3 2 5
@ || ~*| o metrics have been flagged 200+ |3 §20—
< £
B Sample preparation metrics 0 =
™ | 0 metrics have been flagged 1007 10
. L e N R S ma e
- Proteins  Peptides Peptide ions 20 60 100 140 180 220 01 2 3 4546789
| Experiment metrics Identifications LC peak width (seconds} Log10(abundance)
™ | 0 metrics have been flagged - o
Precursor m/z | Precursor retention time | Mass errors |

Flag any areas for concern 4
If you see anything that's a cause for concern, 40 60+
click its flag button to enter a comment about it. 3
g 2
Produce a report £ 301 £ 40
Create a report for either the flagged metrics, or £ 2 S €
for all metrics. 2 E 20 8
2 a £
Report all metrics | = Q_E & 20
10
L e e N B E B L e T e e B B o S I
400 80O 1200 1600 2000 o <-108-7-5-3-113 57 9>10
1 T 1 1
600 1000 1400 1800 2200 1st 2nd 3rd 4th -10-8-6-4-202 4 6 810
miz Retention time quartile Mass error (ppm)
Precursor charges | Missed cleavages (assuming try. Peptides per protein (overview)
5
804
404
& 60 &
=307 = =3
8 5 2
5 a0 5
220 840 52
o & <
1 204 1
1 T o , , e
1234567 8 9 10>10 0 1 10 20 30 40 50 &0
Experiment design Precursor charge Missed cleavages Number of peptides
Review vour data from a different perspective:
L d: i ifi 3 i =
|Current design: [AC '|| egen Not identified [ Identified Section Complete () |

Metrics

There are two sets of metrics. Firstly, the overview 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 overview 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

e 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 FAQ 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 overview metrics can each be expanded by clicking on the top-right icon in the sub-window.
Additionally, hovering over a column will bring up a tooltip containing quantitative information on the results.

LC peak width|_|
A
__ 3 I}
€ 20 =X < 40
> O Mot identified: 35.42%
E’_‘g.:._ O Identified: 2.03%
= Total: 37.45%
&
10H
G 1 1 1 1 1 1 1 1 1 1 1 1
0 20 40 a0 80 100120140160 180200220
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 cleauagesD| PTMs | | Abundance dynamic range | ' | | Identifications DVEWiEWD 9 ]

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 (overview, 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
stage.

the Identify peptides

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

performed using the following thresholds described below:

¢ Remove identifications with a Score less than 40

¢ Remove identifications where less than 2 hits were returned

¢ Remove all identifications where the Protein Description Contains 'hypothetical’

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

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

Refine Identifications

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

Specify a set of deletion criteria

values for a set of identifications you want to
delete.

Any identifications matching the criteria will be
highlighted in pink.

Delete the unwanted identifications

In the batch deletion criteria, enter the property

Batch deletion criteria

0P Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics =]
File (LY Y]
Review Experiment Review Peak Peptide Ion Identify Refine Resclve Review Protein non | | n r
Import Data  Alignment Filtering  Design Setup Picking Statistics Peptides QCMetrics  Identifications  Conflicts Proteins Statistics Report (o] ea

Score [Iess than '1 40

I Sequence Length |less than -

Mass |less than "

Mass error (ppm) |less than o
m/z | less than A

Retention Time |less than s

Sequence |contains v
Description | contains. a
Modifications [contains ¥

A Waters Company

To delete the identifications you don’t want, click
either:

* Delete Matching Search Results, to delete

| . Delete matching search results || | | Delete non-matching search results | | Reset the ariteria ||

the highlighted 1Ds
- DeletegNugn-malching Search Results, to # Score Hits m/z  RT(mins) Charge Mass Masserr Sequence Accession Modifications =]
=
delete the IDs that are not highlighted 1 5957 5 53930 2963 2 10765¢ 037 @ LLFTQVDNK @ gil87239956 s-layer protein,
Reset the criteria to start again 1 5957 5 53030 2963 2 10765¢ -037 @ LLFTQUDNK @ gil14632598¢ S-layer protein,
To specify another batch of identifications to 1 5957 5 53930 2963 2 10765¢ 037 @ LLFTQUDNK @ gil92380869 s-layer protein,
::el:ti.ac‘l’i;teﬁéset the Criteria and then return to 1 5857 S 53930 2063 2 10765¢ -037 @ LLFTQVDNK @ gil206725031 S-layer protein
i 1 5957 5 53930 2963 2 10765¢ -037 @ LLFTQUDNK @ gils7239952 s-layer protein,
o filter appli . . 1 76.5¢ -0. gijll < s-layer protein,
No fil lied : 1 5957 5 53930 2963 2 10765¢ -037 @ LLFTQVDNK @ gil11218113¢ I
Create.. 1 5957 5 53930 2963 2 10765¢ -037 @ LLFTQVDNK @ gil25510196: cell surface prof
.. .. g 0.0 -0 I £ = -layer protein
¢ TowlHis miz  RT(min Charge Tag 1 5957 5 53930 2963 2 10765¢ -037 @ LLFTQVDNK @ gil20672502¢ S-layer p
e o0 " . 1 5957 5 53930 2963 2 10765¢ -037 @ LLFTQUDNK @ gil21702505 S-layer protein
PR a5t a8 3 '3 1 5957 5 53930 2963 2 10765¢ -037 @ LLFTQUDNK @ gil92380871 s-layer protein,
: s . 32: 30'51 s | 1 5957 5 53930 2963 2 10765¢ -037 @ LLFTQUDNK @ gil71732944 S-layer protein
W 624;29: 27'63 ; - 1 5957 5 53930 2963 2 10765¢ -037 @ LLFTQVDNK @ gil254976387 cell surface prof
- - 2 7517 5 80544 5488 3 241330 248 @ LVSPAPVLAT @ gif254976387 cell surface prof
50> 604337 2633 2 u 2 7517 5 80544 5488 3 241330 248 @ LVSPAPNVLAT @ gif255101962 cell surface prof
6B 62631 364 2 . 3 51725 50832 23051 2 11946 -021 @ YQUWLYPEGK @ gi254976387 cell surface prol
T30 66386t 4660 2 u 3 5172 5 50832 3051 2 11946 021 @ YQWLYPEGK @ gil20672502¢ S-layer protein
8 10 462270 3433 2 . E] 5172 5 50832 3051 2 119450 -021 @ YQUVLYPEGK @ gil255101962 cell surface prof
9 12 753820 3046 2 | 3 5172 5 59832 3051 2 11946 -021 @ YQUWWLYPEGK @ gijl1218113¢ s-layer protein,
20 993310 3622 2 ¥ 3 5172 5 59832 3051 2 11946: -021 @ vQwWLYPEGK @ gil21702505 S-layer protein
1 18 573800 2419 2 [ 3 5172 5 59832 3051 2 11946: -021 @ YQWWLYPEGK @ gil87239952 s-layer protein,
12 & 57332 4174 2 ] 3 5172 5 50832 3051 2 11946: 021 @ YQWLYPEGK @ gil92380869 s-layer protein, =
14 30 656.86. 4414 2 ] ol m '
15‘ 10 543;5‘1 2196 3 I & 7 [ 3486 search results. 1137 matching batch delete options. | Section Complete (3)

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 (1137 matching out of 3486)

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

QP Delete 1137 search results?

3

| Are you sure you want to permanently delete 1137 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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Now 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.

Delete the unwanted identifications
To delete the identifications you don't want, dlick
either:

* Delete Matching Search Results, to delete

WP Progenesis QlLp Tutorial for DDA - Progenesis Ql for proteomics [=] =]
File Qe
Review Experiment  ReviewPeask  Peptidelon  Identity Refine Resolve Review Frotein nonlinear
Import Data  Alignment Filteing  Design Setup Picking Statistics Peptides QCMetrics  Identifications  Conflicts Proteins Statistics Report (o] ea
. - A Waters Campany
Refine Identifications Batch deletion criteria
If your peptide identifications include unwanted or Score Sequence Length
irrelevant results, you can remove them here.
Specify a set of deletion criteria Hits chargs
In the batch deletion criteria, enter the property
values for a set of identifications you want to Mass |less than Sequence | contsins
delete.
e e oo
Any identifications matching the criteria will be .
highlighted in pink. miz Deseription [contains | [regex P ]

[0 Delete matching search resuits | [ ] Delete non-matching search resutts | [ Reset the criteria |

the highlighted IDs

* Delete Non-matching Search Results, to QP Delete 726 search results? 5= ||one iccession e [Modificatians =
delete the IDs that are not highlighted i (QVDNE i@ gi[87239956 s-layer protein,
Reset the criteria to start again i Are you sure you want to permanently delete 728 peptide search results? [QVDNK @ 9il14632598¢ ey pnica)
To specify another batch of identifications to [t QVDNK @ oi92380869 s-layer protein,
th\Eli, l:tl’\ck Reset the Criteria and then return to [ IQVDNK O gi|206725031 S-layer protein
step 1 above.
QUDNK @ gilg7239952 slayer protein,
% Nofiter applied i = QUDNK @ gil11218113¢ slayer protein,
QUDNK @ gil255101962 cell surface prot
£ TowlHis miz  RT(min Charge Tag 1 5957 5 53030 2052 2 10765¢ 037 @ LIFTQVDNK @ gil20672502¢ S-layer protsin.
T a T R 1 5957 5 53030 2052 2 10765¢ 037 @ LLFTQUONK @ gil21702505 S-layer protsin
PR 805 5438 B = 1 5957 5 53930 2052 2 10765¢ 037 @ LLFIQVONK @ gil92280871 s-layer protein,
[ . 30'51 2 1 5957 5 53930 2052 2 10765¢ 037 @ LLFTQUONK @ gil71732944 S-layer pratein
4 " 624"29: 27'63 5 1 5957 S 53230 2953 2 1076.5¢ -037 @ LLFTQVDNK @ gi[25497638] cell surface prof
- - 2 7517 5 80544 5488 3 24133( 248 @ LvsPapvLAT @ gif254976387 cell surface prof
5035 50433 2633 2 [} N o .
. 2 7517 5 80544 5488 3 24133( 248 @ LvsPapvLAT @ gi25510196: cell surface prof
6 B b3l 3894 2 e 3 51725 50832 3051 2 11946 -021 @ YQUVLYPEGK @ gil254976387 cell surface prof
L 66386 4660 2 o 3 5172 5 50832 3051 2 11046: 021 @ YQULYPEGK @ gil20672502¢ S-layer protein
& 10 462270 3433 2 L] 3 5172 5 59832 3051 2 11046 021 @ YQUULYPEGK @ gif255101967 cell surface prof
9 12 75382t 3046 2 3 5172 5 59832 3051 2 11946 -021 @ YQUVLYPEGK @ gill1218113¢ s-layer protein,
o 20 59531¢ 3692 2 ¢ E] 5172 5 59832 3051 2 11946: -021 @ YQUULYPEGK @ gi[21702505 S-layer protein
18 S7380: 2419 2 ] 3 5172 5 50832 3051 2 11946: 021 @ YQULYPEGK @ gil87220052 <layer protein,
12 84 57332 4174 2 | 3 5172 5 50832 3051 2 11946: 021 @ YQWILYPEGK @ gil92380869 <layer protein, ~
14 30 656867 4414 2 i 4 m ] r
1510 543.20: 2196 3 i ; g
b 2 — |2132 search results. 728 matching batch delete options, | Section Complete 3)

Finally alter the Description to ‘doesn’t contain Clostridium difficile’

and delete the matching search results.

Refine Identifications

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

sSpecify a set of deletion criteria

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

Any identifications matching the criteria will be
highlighted in pink.

Delete the unwanted identifications

To delete the identifications you don't want, dlick
either:

* Delete Matching Search Results, to delete

Batch deletion criteria

Mass error (ppm)
Retention Time

QP Progenesis QLp Tutorial for DDA - Progenesis Gl for proteomics [=[=]=]
File ss0 g
Review Experiment Review Peak Peptide lon Identify Refine Resolve Review Protein non | i n r
Import Data  Alignment Filtering ~ DesignSstup  Picking Statistics Peptides QCMetrics  Identifications  Conflicts. Proteins Statistics Report (o] ea

A Waters Company

Sequence |contains

Accession | contains =

|nesmpmn [doesnit contain = | clastriium diffcile |

Modifications |contains -

[0 Delete matching search resuits | [ [ Delete non-matching search resutts | [ Reset the criteria |

. g‘;;ﬂlﬂigl‘;;g search Rg§u|ts, to TR e s = ence Accession Modifications “:'
delete the IDs that are not highlighted i IQUDNK @ gi[255101962 cell surface prof
Reset the criteria to start again i Are you sure you want to permancntly delete 192 peptide search results? [QVONK @ gil21702505 S-layer protein
To specify another batch of identifications to i QuONK @ gil71732044 S-layer protein
Sdte;:t:,:kl’\jtcel?‘eset the Criteria and then returnto | [ QUDNK @ gi254976387 cell surface prof
APIVLAT (@ gif254976387 cell surface prot
. Nofilter applied i APIVLAT @ gif25510196: cell surface prot
v [ LYPEGK @ gi[25497638] cell surface prot
2 Total Hits mfz RT (min Charge Tag 3 5172 5 598.32 3051 2 11946: -0.21 ' YQUVLYPEGK ' gi|25510196: cell surface prof
. 3 5172 5 598.32 3051 2 11946: -0.21 'VQWLVPEGK ' gi|21702505 S-layer protein
P w544 S35 2 = 4 8977 5 62420 2753 2 124657 025 @ DVENAIDDA @ gi25497638 cell surface prof
i 4 8977 5 62420 2753 2 12465 025 @ DVENAIDDA @ gi[25510196: cell surface prof
3 > 598'32: 0512 5 7610 5 60434 2633 2 120666 002 @ VYLAGGUNS! @ gi[70632806 S-layer protein
e Ez‘ugj a6 2 5 7610 5 60434 2633 2 12066 002 @ VYLAGGUNS! @ gil25510196: cell surface prof
=% Bo433 2633 2 5 7610 5 60434 2633 2 12066 002 @ VYLAGGUNS! @ gi[12670040¢ precursor of the
515 62631 3894 2 5 7610 5 60434 26327 2 12066 002 @ VYLAGGVNS! @ gifl1496150 SlpA [Clostridic
Y 66386 4660 2 5 7610 5 60434 2633 2 120666 002 @ VYLAGGYNS] @ gil20645230¢ S-layer protein
8 10 462270 3433 2 5 7610 5 60434 2633 2 120666 002 @ VYLAGGUNSI @ gil25565677 cell surface prof
e 12 73382 3046 2 L] 5 7610 5 60434 2632 2 12066¢ 002 @ VYLAGGYNS] @ gil254976387 cell surface prof
o 20 59531¢ 3692 2 i 6 4791 5 62631 3394 2 125060 021 (@ DLKDYVDDLi @ gil25497638: cell surface prot
un 18 S57380: 2419 2 [ 6 4791 5 62631 3394 2 12506! 021 @ DLKDYVDDLF @ gil25510196: cell surface prof
12 84 57332 4174 2 [ 6 4791 5 62631 3394 2 12506. 021 @ DLKDYVDDLF @ gil21702505 S-layer protein ~
14 30 656.86: 4414 2 ] 4 L ] '
15| 10 543'-'2r : 2196 3 | ’i T | 1404 search results. 102 matching batch delete options.

Having applied all the filters there will be 1212 search results remaining

To validate the Peptide search results at the protein level select the next stage in the workflow by clicking on

Resolve Conflicts.
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Stage 12: 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 provides a number of interrelated graphical and tabular views to assist you in
the validation of the peptides that have been assigned to proteins and also to review the relevance of the

data returned from the search.

0IP Progenesis QLp Tuterial for DDA - Progenesis QI for proteomics EI@
File LAl X1
Review Experiment  Review Peak  Pepridelon Idemify Refine Resolve Review Protein i
ImportData  Alignment Filtering ~ DesignSetup  Picking Statistics Peptides  QC Metrics  Identifications  Conflicts Proteins Statistics Report non | Inear
‘ A Waters Company
Experiment design: | AC V]
Proteins No filter applied Peptide fons of gi| 254976387 No filter applied
Create... Create...
Accession Papt\dasl Conflict:l Score Tac * # Score Hits  Mass Mass error (p...  RT (mins) Charge Tag ~ Abundance Conflict:  *
'\ gil254976387 (+5) 63 (18) &3 7.08E+03 - 1 596 5 1076586 037 26 : 252E+07 1 ‘I_I
@ 9il255101963 (+2) 61 (16) & 6.69E+03 2 75.2 5 2413301 248 549 R 1.25E+08 1 4§
@ qil200571234 6 ﬂﬁ 18 255E+03 18 128 8 241329 Bo 58 549 : 9.09E+07 1§
@ qil384359782 (+1) 5 1) | 18 218E+03 53 637 3 413295 g7 549 + B 1.26E+06 1 4
@ qil255101959 20 u 18 804 613 5 2413295 -0.0186 495 ER ™ J03E+05 1 4§
@ gil254976383 (+2) o (l) 10 797 o 1313 123 5 241329 0634 495 | 275E+05 1 =
< m | + a ] | 3
1 Protein: gi|254976387 cell surface protein (S-layer precursor protein) [Clostridium difficile QCD-66¢26]
§ Peptide ions of selected protein
Peptide ion views I Protein rasolutionl
c ’smndardised Expression Profiles v] 001
A D o
L3
5 54,315 |= Tt
= = FLey
o _ e E R I
N K F I
A E E
0 N\ = =
B N 2 2
2 00 £ 55505 2
5 = = 86.966
5 966
‘;; 05
5
5 -1.0
2
5
F s T \ T ; :
604 6045 605 6055 606 500 1000 1500 2000
20 miz miz
Protein optiens... [ 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

(=)

QP Protein quantitation options

Cuantitation method:

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

[Relative Quantitation using Hi-N

| Employ protein grouging.li .. hide proteins whose peptides are a
SUDSET Of @another proteln s,

[ ok

|| cancel |

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 page 53 and Protein Quantitation go to page 54

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.

Depending on the ordering, 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 83 conflicts. To view the conflicting assignments click on the
Protein Resolution tab (window C).

WP Progenesis QLp Tutorial for DDA - Progenesis Ol for proteomics [ ==
File [T Y]
Review Experiment Review Peak Peptide Ion Identify Refine Resolve Review Protein 1
Import Data  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications  Conflicts. Proteins Statistics Report non | Inear
() A ¥oters Campang
Experiment design: [AC -]
Proteins No fifter applied Peptide fons of gi|254976387 No fitter applied
Create... Create...
Accession Peptides Conflict: Score Tat * # Score  Hits Mass Mass error (p..  RT(mins)  Charge Tag ¥ Abundance  Conflict =
@ gSASERT (+5)  63(8) B 70BE03 | 595 5 100658 037 295 : @ 2526007 1
@ 0il255101963 (+2) 61 (16) 3 A |69E+02 75.2 5 413300 248 B 549 ER | 1.256+08 1§
(@ 9i[209571234 w012 g 55E+03 128 8 2413.20 0.258 549 > 9.09E+07 1§
@ 9i384359782 (+1) 25(11) 218E+03 63.7 3 2413295 -0.237 549 + B 1.26E+06 1§
@ gil255101959 &(0) 1 728 613 5 2412205 -0.0186 496 E] E 3.03E+05 1 L]
@ 9i[254976383 (+2) 9(1) 10 797 - 13 5 2413204 -0.634 495 2 ] 2.75E+05 1 I
< [ r i ] b
1 Protein: gi|254976387 cell surface protein (S-layer precursor protein) [Clostridium difficile QCD-66¢26]
4 Protein: gi|255101963 cell surface protein (S-layer precursor protein) [Clostridium difficile QCD-63g42]
Peptice ion views = Protein resolution
Conflicting proteins for peptide ion 523 Peptide fons of gi|255101963
Accession Peptides Conflict: Protein Score # Score  Hits Mass Masserror (p..  RT(mins)  Charge Tag v Abundance  Conflict P+
@ gi254976387 (+5) © 63(18) 83  7.08E+03 53 631 3 413295 0.237 549 + B 1.26E+06 1 @
@ gi[255101963 (+2) 804 613 5 2413.205 -0.0186 496 3 a 3.03E+05 1 " ]
1313 123 5 2413294 -0.634 19.6 2 o 275E+05 1 @
2103 122 2 M3 -0.607 521 : o 1.62E+05 1@
E 3 517 5 1194628 -0.206 BO.F 2 g 3.01E+07 1 " ]
4 893 5 1246568 0254 ™ 2 o 276E+07 1 @
5832 503 4 1246.568 0393 413 2 3386404 1@
8183 649 4 1246568 0338 539 2 1.48E+04 1 @
5 761 5 1206661 00153 263 2 o 231E+07 1 @
6 479 5 1250615 0.208 89 2 g 1.51E+07 1 -
« [ r < n r

Protein options... Section Complete

In this case the conflicting peptide assignments are with ‘The same protein’ (from a different strain) which
also contains 83 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).

OJF Progenesis QLp Tutorial for DDA - Progenesis Q for proteomics (o)==
File AL T T
mport sl e B i B o e s s S pecrsea s v viicsens i gl AR ONS B nonlinear
Experiment design: | AC -
Proteins No filter applied Peptide ions of gi|254976387 No filter applied
Create... Create...
Accession Peptides Conflict: Score Tac * #  Score  Hits Mess  Massemor(p.. RT(mins) Charge Teg ~ Abundance  Conflict: *
@oisiTe (-5 6363 o] 7oz 96 5 100636 037 25 : B 2526007 0]
[@gssioeza) o o] 0 | 752 5 241330 248 549 : 1256408 of §
@ gil209571234 602 18 2.55E+03 128 8 241329 0258 549 : 909E+07 o] §
@ gil384359782 (+1) 5(11) 18 218E+03 637 3 2413295 -0.237 549 + B 1.26E+06 ol §
@ gil255101959 8() 1 28 613 5 2413295 -00186 496 ER ] 303E+05 o] §
@ gil254976383 (+2) 9() 10 97 o 1313 13 5 2413294 0634 496 : 275E+05 o] @~
o i v < i ] v
1 Protein: gi|254976387 cell surface protein (S-layer precursor protein) [Clostridium difficile QCD-66c26]
4 Protein: gi|255101963 cell surface protein (S-layer precurser protein) [Clostridium difficile QCD-63q42]
[ Peptide ion views | Protein resolution |
Conflicting proteins for peptide ion 523 Peptide ions of gi|255101963
Accession Peptides Conflict: Protein Score #  Score  Hits Mass  Massemor(p.. RT(mins) Charge Tag v Abundance  Conflict P~
@ gij254976387 (+5) © 63 (63) m 708E+03 O s3 e7 3 2413295 0231 548 s B 0 @E
@ gilzss101963 (-2) ow  Jo] o | T 5 241 ER = - ]
0 1313 13 5 241 : @ 0@
0 2103 122 2 : @ 0@
| 3 5 : @ 0@
B 4 5 : @ I ]
[ sa32 4 2 338E+04 0@
[ 8183 4 2 1.48E+04 0 @
| s 5 : 8 231E+07 0@
| s 5 & : 8 151E+0 0 @~
4 L r 4 LS L3

Section Complete 2

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. In the example below the proteins share 18 conflicts. For the protein showing 2 clear patterns

of expression you can un-tick all the peptides with conflicts in the corresponding peptides table

QI Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics o e =]
File AL T
Review Experiment  Review Peak  Peptide Ion Identify Refine Resolve Review Protein 1
Import Dats  Alignment Filtering Design Setup. Picking Statistics Peptides QC Metrics  Identifications  Conflicts Proteins Statistics Report non | Inear
(] A Watars Campany
Experiment design: [AC -
Proteins | — o filtera Peptide ions of gi|209571234 .
pplied No filter applied
Y Y
| Accession Peptides Conflict: Score T+ | #  Score  Hits Mass Mass error (p... RT (mins)  Charge Tag  ~ Abundance  Conflic *
@ qil254976387 (+5) 63 (63 0 7.08E+03 = 1002 462 2 95557 -0378 241 2 o 1.87E+05 1] E
@ gil255101963 (+2) 0(0) 0 0 200 989 5 1502794 0167 289 2 B 8.16E+05 1
@ gij209571234 26(12) 13 2.55E+03 2830 1502.793 0752 289 3 1.38E+04 1
@ gil384350782 (+1)  25(11) 18 2.18E+03 225 17 5 1732899 -0452 291 3 9 6.65E+05 1
@ gi|255101959 8(0) 1 728 461 713 5 1732899 -0.502 291 2 5.09E+05 1
@ 0i|254976383 (+2) 2(Q) 10 97 il 8 523 5 1051555 0192 24 : 9 4.81E+05 |
I I ] f Bl I I - »
1 Protein: gi|209571234 cell wall protein V [[Clostridium] difficile]
§ Peptide ions of selected protein
Peptide ion views | Protein resolution|
[Slandardised Expression Profiles vl ‘ | 0019
H 62,332
_ T _ A
g ‘E 41895
= 62827 =
3 g g
£ g g
= ] ]
E o o
g 2223 86.966
z0
H
£
5 -
B 63827+ T T T T T T T
630 691 692 500 1000 1500 2000
2 mz mz

Protein options...

Section Complete (3

This leaves the peptides with the same expression pattern assigned with the appropriate protein thus

resolving the conflicts.

Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics o]
P Prog P g p
File *8@gs
Review Experiment  Review Peak  Deptidelon Identify Refine Resolve Review Protein H
Import Dats  Alignment Filtering Design Setup. Picking Statistics Peptides QC Metrics  Identifications  Conflicts Proteins Statistics Report non | Inear
(] A Watars Campany
Experiment design: [AC -
Proteins | — o filtera Peptide ions of gi|209571234 .
pplied No filter applied
d Y
| Accession Peptides Conflict: Score = #  Score  Hits Mass Mass error (p...  RT (mins)  Charge Tag v Abundance  Conflic *
@ gil254976387 (+5)  63(63) 0 7.08E+03 W @z 1w 4 1821024 0673 382 P | 9E+04 0
@ gi|255101963 (+2) 0@ 0 0 | ez 171125 -0.506 591 4 212E+03 0
@ 9il209571234 1202 0 125€+03 [[1|1508 67 5 1609903 0303 611 ER"] 5.68E+04 ° g
@ giB84359782 (+1) 2529 0 218E+03 459 116 5 1708871 247 461 2 B 1.54E+06 o
@ gil255101959 8(0) 11 728 815 116 5 1765888 033 423 2 B 1.06E+06 0
@ 0i|254976383 (+2) 2(Q) 10 97 il 862 128 5 2039954 0442 01 2 B 2.55E+06 [
I I ] f 0 I I - v
1 Protein: gi|209571234 cell wall protein V [[Clostridium] difficile]
§ Peptide ions of selected protein
Peptide ion views | Protein resolution|
[Slandardised Expression Profiles vl ‘ | 0019
28 62,332
_ T _
20 E E
' £ £
# = 62827 =
3 2 2
H g E
= ] ]
E s = o
- 63323 86.966-
% oo
T
€05
@ a0 63.627 T T T T T T T
630 691 692 500 1000 1500 2000
45 mz mz
Section Complete 13

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.

Accession Peptides Conflict: Score T~ # Score Hits  Mass Mass error (p...  RT (mins) Charge Tag - Abundance :
@ giPad3saT82 (+1)  25(25) 0 218E+03 = 3588 674 3 1791962 0.0899 51.7 2 1.08E+05 1

@ gil255101959 0(0) D 0 007 63 5 119265 0594 283 2 8.54E+04 1 |5
@ gil254976383 (+2) am 2 797 954 110 4 1889897 045 24, : - 243E+05 o [
@ gil126699128 T 5 860 1166 68.7 5 1268666 0259 45, B 2 112E+05 0

@ gil126693078 3@ 3 653 677 713 5 1319646 0616 29, 2 1 1.54E+05 0

@ 5i[10180205 (+1) 3 2 266 il 1808 75 5 1751977 -0.506 44 3 8.09E+04 o |2
4 1, | + 4 mn | 3

1 Protein: gi|254976383 cell surface protein [Closiridium difficile QCD-66c26]
4 Protein: gi|10180205 Cwp66 [[Clostridium] difficile]

Peptide ion views | Protein resolution ‘

Conflicting protginsfar peptide ion 3588 Peptide ions of gi| 10180203
Accession t\des Conflict: Protein Score # Score Hits  Mass Mass error (p..f RT (mjns) Charge Tag = Abundance Conflict: Pe
@ gil254976383 (+ 7] 2 797 H 2907 63 5 1193656 0.594 F28 2 B.54E+04 1 ,

n | @
@ gij255101959 00 0 0 3588 614 3 1791962 0.0899 2 1.08E+05 1 @
| @ gifL0180205 (+1) 3m 2 26 V | 6258 136 4 231916 0255 59.6 2 = 6.03E+04 0 @
9598 --- - 23196 0165 59.5 R 1.2E+04 0 @

4| [ F m | *

-

Favouring 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.

Accession Peptides Conflict: Score Tt # Score Hits  Mass Mass error (p...  RT (mins) Charge Tag Conflic +
@ gi384359782 (+1) 25 (25) 0 2.18E+03 4 3588 674 3 1791962 0.0899 517 2 0
@ 0il255101959 0 ) 0 2007 63 5 1108656 0.504 283 2 M o |IE
@ gil254976383 (+2) 9@ 0 797 954 110 4 1889807 045 27 2 0
@ 126699128 T 5 860 1166 687 5 1268666 0.259 451 : 112E+05 0
@ gil126699078 5@ 5 653 677 713 5 1319646 0,616 299 : B 154E+05 0
@ 9i[10180205 (+1) 14) 0 136 il 1808 715 5 1751977 -0.506 44 3 8.09E+04 o],
4 | m | * 1| [ | *
1 Protein: gi|254976383 cell surface protein [Clostridium difficile QCD-66c26]
4 Protein: gi|10180205 Cwp66 [[Clostridium] difficile]
Conflicting proteins for peptide ion 2907 Peptide ions of gi| 10180205
Accession Peptides Conflict: Protein Score k-3 Score Hits  Mass Mass error (p..  RT (mins) Charge Tag + Abundance Conflict P
@ 5i[254976383 (+2) 9(9) 0 79 2907 53 5 1198556 0.594 283 2 1 8.54E+04 @
|0 gi[10180205 (+1) 1(1) 0 1% | E 3588 674 3 178 0.0899 517 : B 1.08E-05 @
6258 136 4 2319.16 0.255 59.6 2 a 6.03E+04 @
9598 - 231916 0165 59.5 3 1.2E+04 @
o m b < T | v

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.

OIF Protein quantitation options (=3

Quantitation method:

[Rclative Quantitation using Hi-MN ']

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

| Employ protein -:rouoinq.li.e. hide proteins whose peptides are a
SUDSEL O anather protein s.

| Ok H Cancel ]

Note: the default Protein options for protein quantitation and protein grouping are set as shown
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Protein Grouping

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 that with the greater number.

With protein grouping switched on (default setting) protein groups and the additional members are indicated
by a bracketed number located after the Accession number. Taking flagellin subunit as an example, when
the cursor is held over the accession number the group members (9 in total) appear in a tool tip.

Experiment design: [AC ']
Proteins Mo filter applied Peptide fons of gi|254973900 Mo filter applied
Create... Create...
Accession Peptides Conflict: Score T~ # Score Hits  Mass Mass error (p...  RT (mins) Charge Tag ~ Abundance Conflic *
I;' gi[254973900 (+9) I 15 (15) 0 1.95E+03 ] 76 639 5 1660888 -0.0085 424 3 F 4.82E+06 0 |z
@ 0il2095712 gi|254973900 - flagellin subunit [Clostridium difficile QCD-66c26] 103 5 1669887 0,663 424 2 F 4.32E+06 0
> il1266084 gi|22086309 - FIiC [[Clostridium)] difficile]
@ g qi[22086290 - FIiC [[Clostridium] difficile] 101 5 1230609 -0.407 2289 2 B 311E+06 0
@ 9i[12670079 gi[1 26697810 - flagellin C [Clostridium difficile 630] 125 5 2217115 0167 3|80 2 F 5.6E+06 0
— = gi[10281485 - flagellin subunit FIiC [[Clostridium] difficile]
@ 125657 15568937 - flagellin [ Clostridium difficile] B0 S R 17115 a7 G20 : B8 Z12E06 w
@ 9il1266579] gi|261863741 - flagellin [[Clostridium)] difficile] 107 5 1716857 -0.445 305 2 F 1.75E+06 0
2 4il2540763 gi[260682017 - flagellin subunit [Clostridium difficile CD196] R
@ 52540763 10281487 - Flagelin subunit FIiC [[Clostridium] diffcile] w8 9 i ek 3 @ LECEDS N -
< qi|73745732 - flagellin subunit FIiC [[Clostridium] difficile] 1 s
Iﬁ Protein: gi|254973900 flagellin subunit [Clostridium difficile QCD—SSCZS]I
¥ No protein selected
Protein resolution
Conflicting proteins Peptide ions of conflicting protein
Accession Peptides Conflict: Protein Score # Score Hits  Mass Mass error (p...  RT (mins) Charge Tag ~ Abundance Conflict: Pe
4 I [ 4 [ 3

Having performed the conflict resolution with Employ Protein Grouping now switch off the protein grouping
to examine the effect of the process.

As grouping is switched off the grouped proteins appear with conflicts to the other group members and the
number of unique peptides that are used for quantitation appear in brackets after the peptide number.

Note: flagellin has no unique peptides (brackets after the peptides field) 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.

Experiment design: [AC ']
Proteins No fiter applied Peptide ions of gi| 254973900 No fiter applied
Create... Create...
Accession Peptides Conflict: Score Tag ~+ Abundance Mass n # Score Hits  Mass Mass error (p...  RT (mins) Charge Tag > | A=
'@ gil254973900 15 (0) 127 195603 (@ 30901 | 1845 99 4 140765 0.593 387 2 B 118l
i@ 0i|260682017 15 () 127 1.95E+03 - 34354 888 109 5 1692.833 -1.02 207 2 9 4.
@ gils668937 uE 123 19E+03 30973 !E BT 4 1423640 -0.431 27 2 = 7.
@ 9i|261863741 14 (@ 121 1.76E+03 30916 477 474 5 1692835 -0.238 207 3 B 5.
@ gij209571234 12 (12) 0 1.25E+03 315E+06 105305 300 438 5 1676.838 -1.19 348 3 9 7. -
@ qi[126698450 114 10 1.16E+03 8.64E+05 36159 2 < | W, r
11 Protein: gi|254973900 flagellin subunit [Clostridium difficile QCD-66c26]
4 Protein: gi|260682017 flagellin subunit [Clostridium difficile CD196]
Peptide ion views | Protein resclution
Conflicting proteins for peptide ion 1845 Peptide ions of gi| 260682017
Accession Peptides Conflict: Protein Score ) = # Score Hits  Mass Mass error (p...  RT (mins) Charge Tag * Abundance Conflict: Peptide Sequ *
. gi|260682017 15 (0) 127 195E+03 1845 a9 4 1407556 0.593 387 2 E 1.28E+05 7 @ poroDVR L
4i[254973900 15 (0) 127 195E+03 [ 888 109 5 1602833 102 207 2 B 467E+05 7 @ 1mDTD|
. gi|5668937 14 [0) 123 19E+03 o 3358 847 4 1423549 0431 227 2 E 7.25E+04 7 @ porova N
. gi|261863741 14 (0) 121 1.76E+03 L, 3 477 474 5 1692835 -0.238 207 3 E 5.61E+05 7 @ IrDTD
gi[126697810 100 a1 119E+03 o 300 438 5 1676838 -119 348 e F 1.66E+05 7 @ 1IRrRDTD
. gi[10281485 10 (0) 94 1.27€+03 o 449 93.3 5 1676838 121 348 2 F 7.54E+05 7 @ 1IRDTID
; gi[l0281487 8(0) 75 965 99 4 148 101 5 1230609 -0.407 229 2 E 311E+06 [ @ raDpDR
y lUI\B?dS?SE A1)} 54 662 99 T | 137 125 5 2317115 0.167 389 2 [l 5.6E+06 [ @ LESTO T
m [ < m 2
Now set the Protein Options back to Employ protein grouping
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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.

The default option that will be applied is Relative
Quantitation using Hi-N.

If you have selected one of the other options during the
setup of the Auto Processing of your data (Stage 1) then
this option will be applied.

QP Protein quantitation options @I
Quantitation method:
Relative Quantitation using Hi-N -

Absolute Quantitation using Hi-M
* Requires a calibrant protein to calculate absclute amounts
* Uses 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

Relative Quantitation using non-conflicting peptides |
* Uses only peptides which have no 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

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.

For each protein, the N most abundant peptides (N being
set according to the user selection) have their abundances
averaged to provide a reading for the protein signal.

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.

QIP Protein quantitation options IEI
Quantitation method:
[Rclative Quantitation using Hi-N ']

| =

Mumber of peptides to measure per protein (MN):

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

| 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 converted to an absolute reading for protein amount.

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

OIP Protein quantitation options

X5

Quantitation method:

QP Protein quantitation options @
Quantitation method:
[Absolute Quantitation using Hi-N V]

[Absolute Quantitation using Hi-N ’l

Number of peptides to measure per protein (MN): 3 EI

Calibrant accession:

| @ Please enter the accession for the calibrant protein |

Amount {fmol):

—

| @ Please enter the amount for the calibrant protein |

Employ protein grouping, i.e. hide proteins whose peptides are a

MNumber of peptides to measure per protein (M): 3 El

Calibrant accession: | gi|l26700754

Amount (fmol): | 50

Employ protein grouping, i.e. hide proteins whose peptides are a

subset of another protein's,

subset of another protein's.

I 0] 4 I[ Cancel l

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 =5 Nofilter applied
Using this screen, you can find the I
proteins of interest in your experiment.

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

If you've not already done so, choose 305 ribosomal protam 516 [Clostridium difficile 630] 101 467

between relative and absolute

grouping and more.

c electron transfer flavoprotein subunit alpha [Clostridium difficile 630] 197 335
Grotem options 1.88 A 305 ribosemal pratein 56 [Clostridium dificile 530] 191E+03 1026+03
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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

CIF Protein quantitation options (23]

Quantitation method:

[Relative Quantitatior‘using non-conflicting peptides I A |

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

oK ] [ Cancel

The relative Quantitation can also be performed using all peptides.

OIP Protein quantitation options @

Quantitation method:

[Relative Quantitationlusing all peptides I A |

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

[ ok || conca |

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

Now move to the Review Proteins section by clicking on Review Proteins icon on the workflow at the top of
the screen.
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Stage 13: 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...

WP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics =N =
File .
Review Experiment  Review Peak  Peptide lon Identify Refine Resoive Review Protein |
Import Data  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications  Conflicts Proteins Statistics Report no niinear
” ” @ - (] A Waters Company
. . @ Help
Review Proteins ..Y No filter applied
Using this screen, you can find the proteins of ’
interest in your experiment.
1 Set the quantitation options Accession Peptide count Confidence score Anova(p) Tag | ¥ Maxfold change Highest Mean Lowest Mean Description
If you've not already done so, choose — x | armmi .
Bt e o e e tion, @ oij126699939 303) 236 352E-06 & as6 A c transketolase, central and C-terminal (Sedo
use of Hi-N, protein grouping and more. @ gij126701179 33 235 3.86E-06 (") 5.64 A transcription elongation factor GreA [C\ostrB

ribose-5-phosphate isomerase 2 [Clostridiu

thioredoxin 2 (Tn) [Clostridium difficile 63

@ gij126701103 1(1) 517 7.19E-06 & s A
- e I S T
1

c
c
[
2 Create a shortlist to review @ gij52781345 (+ [@] Anova pvalue < 0.05 102605 ® A c R)-2-hydroxyisocaproate deh 1
In the table, sort and filter the proteins e o]
based on their measurements, to generate a (@ gil126700634 ax fold change 2 163E-05 & sa A C PTS system mannose-specfic transporter su
shortlist for further review. ; ) o
@ gilL26697690 New tag.. 164805 @ 588 A c ferredoxin/flavodoxin oxidoreductase subul
@ How are the measurements
i nova p-value... erredoxin-| +) reductase subunit al
@ gil126699140 Quick Tags 4 A I A C ferredoxin-NADP(+) red bunit alph
To sort the table by a given value, simply
click the relevant column header. @ 5126699940 || % Edit tags Max fold change... A c Noterminal (Sedoheptilose]
i Sequence... y
3 Review the proteins @ gil1 26697752 Add to Clip Gallery.. e A c NAD-specific glutamate dehydrogenase [CI
For each protein of interest, inspect the ion @ gilL26698450 (+1) 1L (L1) 116E+03 Medification... c A ABC transporter sugar-family extracellular s
ts for its peptides:
measurements for ts peptides @ gilzeeeTesd 3 (3) 158 Peptide tags contain... A c phosphate butyryltransferase [Clostridium ¢
| View peptide messurements | @ gij250682017 (+9) 15 (15) 195E+03 42505 ¢ A c flagellin subunit [Clastridium difficile CD19¢ ~
You can also double-click to review a < | n | »

protein.

. Selected protein: thioredoxin 2 (Trx2) [Clostridium difficile 630]
/| Export data for further processing w

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

Export to pathways tool
Export protein measurements
Export peptide measurements

ArcSinh Normalised A...

Experiment design a »

Review your data from a different perspective:
layed: 158 Section Complete

|

Current design: | AC Q proteins di

As an example let us explore Thioredoxin 2.

The table indicates that this protein is most highly expressed in Condition A by 11.6 fold over the lowest

condition (C).

QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics o] =]
File A X T
Review Experiment  Review Pesk  Peptide lon Identify Refine Resolve Review Protein li
ImportData  Alignment Filtering ~ DesignSetup  Picking Statistics Peptides ~ QCMetrics  Identifications  Conflicts Proteins Statistics Report noniinear
- - - - - - - v ] o v A Waters Company
© Help ~
® Return to list of proteins ] [ 4 Previous protein ] [ . Next proteil Dl
Review peptide ions Accession: qi|126699571 @
Review the selected protein's identified peptides and Description: thioredoxin 2 (Trx2) [Clestridium difficile 630]

validate their expression patterns.

1 Compare expression profiles Anova (p) Max Fold Change  Highest Mean LowestMean Tag |~ Abundance m/z Charge Retention Time (mins) Mass error (ppm)

Seint ettt roms e sbie o shaw thei oot 168 A |€ | - |2zmseeos | a3

expression profiles in the chart below.

Select all peptide jons

Any profile that's significantly different to the
majority may represent a misidentification.

“ 1429 60.280 0.000946 16.7 A

Tag any peptide ions whose expression profile is
an outlier for this protein. o 5861 — 0000664 165 A

@ Learn about tagaing and filtering

y 2
c & 208%6-05 7303582 2 46185 -033
2 Resolve any quantitative outliers o 1730 44060 0000125 124 A c @ 2186E+05 7163561 32
c ] 2

6.825E+04 10740302

You can then review their identifications in more
detail at either the Refine Identifications or
Resolve Conflicts steps.

[Shndardised Expression Profiles v]

p

Experiment design
Review your data from a different perspective:

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

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

the table or use the View peptide measurements below the table.

The solid icon in Z column indicates that the peptide contributes to protein measurements.

Waters
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By selecting all the peptide ions you can compare the pattern of expression across all the samples allowing
you to identify any ‘atypical’ behaviour assigned to the current protein.

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.

|
QP Progenesis Qlp Tutorial for DDA - Progenesis QI for proteomics == |
File *0Q0en
Review Experiment Review Peak Peptide Ion Identify Refine Resolve Review Protein I H
Import Data  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications  Conflicts Proteins Statistics Report n (o] n Inear
v w w w o L 4 St S et et . v v A Waters Company
@ Help ~
|[© Return to list of proteins I [ <} Previous protein ] [ Il Next protein Il @ tielp
Rewew peptide 1ons. o ) Accession: gi|126699971 @ ? No filter applied
Review the selected protein’s identified peptides and  pescription: thioredoxin 2 (Trx2) [Clostridium difficile 630]

validate their expression patterns.

i} ) Highest Mean LowestMean Tag |~  Abundance m/z Charge Retention Time mins) Mass error (ppm)| Peptide Sequence Madifications
-I Compare expression profiles
Select peptide ions in the table to show their . [c | = |228see06 | 6033518 47914 VLGLPTMAIVK
jon profiles in the chart below.
sxpression profiles in the chart e b |~ [iae0s [71r02a2 [z [arez: VDEVTKDDATVPNIENMIK
Select all peptide ions - 1 -
39811

Any profile that's significantly different to the

; [Frotsian o0 |
e e e e o =
v ||
o2 7 o0
:

2 Resolve any quantitative outliers 32622 _ VDEVTKDDATVPNIEN | IK
Tag any peptide ions whose expression profile is

an outlier for this protein. b [ | " [ essee0e | 207030 32.487 VDEVTKDDATVPNIEN | 1K
@ Learn about tagging and filtering

You can then review their identifications in more
detail at either the Refine Identifications or
Resolve Conflicts steps.

lSIandardised Expression Profiles -

"

8

8

i

Experiment design
Review your data from a different perspective: s

Current design: | AC '] Peptide ion profiles: @ Contributes to protein measurements @ Does not contribute to protein measurements

With protein grouping switched on (default setting) protein groups and 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.

——
WP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics e o=
File Ll T}
Review Experiment Review Peak. Peptide Jon Identify Refine Resolve Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Conflicts Proteins Statistics Report no n 1 near
! v St v v o v St v v . L4 v A Waters Company
@ Help

Review Proteins

? No filter applied
Using this sereen, you can find the proteins of Create... »p

interest in your experiment.

1 Set the quantitation options Accession Peptide count Confidence score Anova (p) Tag |~ Maxfold change Highest Mean Lowest Mean Description
1f you've not already done so, choose between 3 i . =
T L e s oose bepwesr! @ gij126698915 1) 106 0000187 @ 904 c A 305 ribosomal protein 515 [Clostridi

protein grouping and more. @ gil126700120  3(3) 267 ooo01e3 @ 239 A c transiation inhibitor endoribonuclea
@ qil126700198 101 466 0000214 @ 955 A c phosphatase, 2C family [Clostridium )
@ gij126697654  3(3) 215 0000221 @ 253 A c 305 ribosomal protein S8 [Clost
z e e e rotein based on 54973854 (+4) 6 (6) 474 ooouzss | |29 c 60 kDa chaperonin [Clostridium
their measurements, to generate a shortlist for @ gi|126701091 (+¥ A — FOFL ATP synthase subunit beta [Cle
further review. . 9i[254973854 - 60 kDa chaperonin [Clostridium difficile QCD-66c26] - —
@ How sre the measurements calculated? @ 255101966 gi|8886080 - heat shock protein GroEL [[Clostridium] difficile] c cell surface protein [Clostridium diff
e @ 126698631 (+ 1 911255305190 - 60 kD chaperonin [Clostridium diffcile ATCC 43255] N cell wsll-binding protein [Clostridiur
To sort the table by a given value, simply click : gi|126697767 - 60 kDa chaperonin (Protein Cpn60) (GroEL protein) [Clostridium difficile 630] 5 o
the relevant column header. @ 0126698842 | i71923873 - heat shock protein GroEL [[Clostridium] difficle] 9 elongation factor P [Clostridium diff
3 Review the proteins @ gill26600208 2% T oO000L W 35 Y c dinitrogenase iron-molybdenum col
For each protein of interest, inspect the ion @ gill26700297 202 164 0000328 @ 21 A c propanediol utilization phosphotran
ts for it : .
measurements fof [ts pept @ gili2eeo7eET  2(2) 118 0000351 @ 336 A c 4Fe-45 ferredonin, iron-sulfur bindin
View pep - :
< m ] »
You can also double-click to review a protein. . . o .
Selected protein: 60 kDa chaperonin [Clostridium difficile QCD-66c26]
4 Export data for further processing View peptide measurements

By exporting your data to external tools, there’s
Export to pathways tool 1

Export protein measurements

Export peptide measurements

Experiment design : P ¥
Review your data from a different perspective:

Current design: [ AC - - s displayed: 159 Section Complete ()

ArcSinh Normalised...

o

To view members peptide ions click on View peptide measurements.
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Click on Select ions of to show the list of additional group members. Then as you click on one of the
member proteins its peptide ions are highlighted in the table.

File ]
Review Experiment Review Peak Peptide Ion Identify Refine Resolve Review Protein I
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Conflicts Proteins Statistics Report n 0 n ! I nea r
@ ] ] ] ] @ ] ] ] (] )] ] @ TS @ T
@ Help ~
[ (® Return to list of proteins ] [ I Previous protein ] [ {& Mext protein ] £
Review peptide ions o ) Accession: gi| 254973854 (+4) @ ? No filter applied
Review the selected protein’s identified peptides and Description: 60 kDa chaperonin [Clostridium difficile QCD-66c26]

validate their expression patterns. L
£ Score  Anova(p) Max Fold Change Highest Mean Lowest Mean Tag |~ Abundance m/z
a Jaeos 34 Jc

o 0O9R ARARN  ONNNARAS  2A1

E
1 Compare expression profiles
Select peptide ions in the table to show their .

expression profiles in the chart below.

Select all peptide ions | | Select ions of ™ ]

gi| 254973854
60 kDa chaperonin [Clostridium difficile
QCD-66c26]

Any profile that’s significantly d
majority may represent a misid

Resolve any guantitative ou|
0i|8686080

Tag any peptide ions whose ex|| —
an outlier for this protein. £5 G;.;::ils:]nck protein GroEL [[Clostridium]

@ Learn about t

) . __ gil255305190
You can then review theirident == o 0o hoperonin [Clostridium difficle
detail at either the Refine Iden ATCC 43255]
Resolve Conflicts steps.

i| 126697767
60 kDa chaperonin (Protein Cpn60) {GroEL
protein) [Clostridium difficile 630]

Charge Retention Time (mins) Mass error (ppn

__ @il71732873
=F heat shock protein GroEL [[Clostridium]
difficile]
5
LR
HE
e
3
i
I
¥
Foe
Experiment design s
Review your data from a different perspective: .
Current design: | AC -2 Peptide ion profiles: @ Contributes to protein measurements @ Does not contribute to protein measurements

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.

T Nofiter spplied

Review the selected protein's identified peptides and Description: enolase (2-phosphoglycerate dehydratase) (2-phospho-D-glycerate hydro-lyase) [Clostridium difficile
wvalidate their expression patterns. 630] L

File LAl XY
Review Experiment  Review Pesk  Peptide lon Identify Refine Resolve Review Protein li
ImpertData  Alignment Filtering ~ DesignSetup  Picking Statistics Peptides ~ QCMetrics  Identifications  Conflicts Proteins Statistics Report n (0] n | Inear
- (] (™ - - (] (™ - - (] @ o Q@ IOV o]
%) Help =
[ (® Return to list of proteins ] [ 4} Previous protein ] [ J Next protein I @ tielp
Review peptide ions Accession: qi|126700750 (+1) @ (

Select peptide ions in the table to show their
expression profiles in the chart below. * 729 122870 0534 1 C A @ 28026-05 BET.96E4 2 44357

[ Select all peptide icns ] [Select ions of ¥ ]

Any profile that's significantly different to the
majority may represent a misidentification.

Anova p-value = 0.05

2 Resolve any quantitative outliers Max fold change = 2

Tag any peptide ions whose expression profile is 2 35154

You can then review their identifications in more Up regulated in A

detail at either the Refine Identifications or 3 66.261

Resolve Conflicts steps. . 4605 New tag... 2 50831
+ 10013 Quick Tags 3 50831

1 Compare expression profiles Tz Score  Anova (p) Max Fold Change Highest Mean Lowest Mean Tag | ™ Abundance m/z Charge Retention Time (mins) Mass .
-219 *

9

Y " Significantly up in C
an outlier for this protein. Eatcatiupi P ——— vy ey PR P | -009|
@ Learn about tagaing and filtering Up regulated in C 3 . eS| 66261

016
-0.16
-015 .

Edit tags T
Add to Clip Gallery...

 abunganae
E

|3

Experiment design
Review your data from a different perspective: 20

Current design: | AC v | Peptide ion profiles: @ Contributes to protein measurements @ Does not contribute to protein measurements
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Modified proteins can be located by specifically searching for proteins containing modified peptides. Click the

Return to list of proteins button to return to the proteins list and right click on it and select Modification

from the list of Quick Tags.

Peptide count Confidence score Anova (p) Tag ' = Maxfold change Highest Mean Lowest Mean

Accession
@ gi|126701103 1(1) 517
'a gi|126698450 (+1) 11(11) 116E+03

7.19E-06 & 6 A
8.08E-06 & 128

e ey TR
:‘ Anova p-value £ 0.05 -—
-O gi[126699971 | — L08E-05 118 A
E‘ Max fold change = 2 -
@ 126700634 163E-05 d 642 A
@ gil126609140 New tag... 2605 @b 10 A
@ il126609940 Quick Tags Anova p-value... A
@ qit2eser7sz | Edittags Max fold change... A
@ gil126697684 Add to Clip Gallery... Sequence... A
. Modification..
@ gijl26608435 1Y 489 oomeanon c
S Peptide tags contain...
I g -
@ gijlzeeo7582 1Y) 792 A
@ gill26697630  6(6) 578 549605 @ 539 A

c

o B

o N - e e N T e e e

To find those proteins containing peptides with Oxidation on Methionine residues enter Oxidation (M). This
will automatically provide a named tag when you click Create tag.

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

OIP Mew Quick Tag

Where any peptide of a protein has

Can I use wildcards?

Modification with: l Chadation MI

Apply the following tag:

(@) [Modification with Oxidation M |

|| Create tag | Cancel

the tag filter to focus on these proteins.

Waters
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QIP 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.

Available tags:

Show proteins that have all of these tags:

@ Max fold change = 2 {91 proteins)

@ Anova p-value £ 0.05 (116 proteins)

' Modification with Oxidation M (13 proteins)

Show proteins that have at least one of these
tags:

Hide proteins that have any of these tags:

Clear the filter

ok |[ Cancel
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The proteins table will now only display those proteins containing modified peptides.

Set the quantitation options
If you've not already done so, choose between
relative and absolute quantitation, use of Hi-N,

protein grouping and more.
Protein options..

Create a shortlist to review

In the table, sort and filter the proteins based on
their measurements, to generate a shortlist for
further review.

@ How are the measurements calculated?

To sort the table by a given value, simply click
the relevant column header.

Review the proteins
For each protein of interest, inspect the ion
measurements for its peptides:

View peptide measurements

You can also double-click to review a protein.

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

0P Progenesis QLp Tutorial for DDA - Progenesis Ql fer proteomics =)=
File 21 Y
Review Experiment  Review Peak  Peptidelon Identify Refine Resolve Review Protein non | | near
ImportData  Alignment Filtering Design Setup Dicking Statistics Peptides QC Metrics  Identifications  Conflicts Proteins Statistics Report
@ A Waters Campany
. . . < @ Help ~
Review Proteins Tag filter applied
Using tis screen, you can find th proeins of e
interest in your experiment. L J
Accession

Peptide count Confidence score Anm’ta (p] Max fold change Highest Mean Lowest Mean Descrip

2l

@ gi[126587690 6 (6) 578 5A48E-05 ¢ 5.39 A C ferredo
@ 0il254973300 (+3) 15 (15) 195E+03 0.000148 (") 381 A c flagellir
@ gi[384359782 (+1) 25(25) 2.18E+03 0.000156 ¢ 32 C A hemagt
@ gil126700129 33 267 0.000187 (") 239 A c translat
@ gij126597654 303 215 0.000221 ¢ 253 A C 305 ribx
) gi|54781347 8(8) 685 0.00125 (") 104 A C 2-hydrc
@ 4i[254976387 (+5) 63 (63) 7.08E+03 0.00162 & |18 c A cell surl
@ gi[126700078 6 (6) 582 0.00222 (") 131 C A molecu
@ gi[126700372 2(2) 126 0.00373 & 531 A c PTS sys
@ gil126697631 70 626 0.00879 ¢ 148 A C 506 ribx
@ il126697969 (+1) 10 (10) 98z 0.02 (") 165 A c Beta-su
@ gi[126700790 (+1) 10(10) 917 00571 @ 187 C A enolase
[ m ] »

Selected protein: thioredoxin 2 (Trx2) [Clostridium difficile 630]

View peptide measurements

Export to pathways tool
Export protein measurements

I <

F L
Export peptide measurements %
2
E
Q
=
=
g L4
A
L] B
Experiment design . v
Review your data from a different perspective:
Current design: | AC M proteins displayed: 13

Note: the Sequence Quick tag can be used to locate Proteins containing peptides with specific motifs.

Stage 14: Exporting Protein Data

Protein data can be exported in a csv file format. You can either export the Protein and/or peptide
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. Where you are only going to export
measurements for those proteins that a have Oxidised Methionine
residues.

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

Export to pathways tool

Export protein measurements

[ Export peptide measurements ]

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

=

QIP Filter the proteins

QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

Waters
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X File
Create a filter Review Peak  Pepti
Show or hide proteins based on a selection of their tags. Move tags to the appropriate boxes to = save P Picking Stat
create the filter. For more guidance, please see the online reference. 5 Close
Available tags: Show proteins that have all of these tags: Export peptide measurements...
@ Anova p-value < 0.05 (116 proteins) I. Modification with Oxidation M (12 protel ns]l - ‘ :?;
@ Max fold change 2 2 (31 proteins) | | I Epottiprotenineas Enent I .
Export to pathways tool... -
Show proteins that have at least one of these - F = Accession
tags: Import additional protein data... een 66)
-N
Import protein accessions as tag.. ! @ gij1266
) _ .| @ s
Hide proteins that have any of these tags: Eperizentproreties @ gij3as3
Show Clip Gallery @ giz67
ied on
far @ gi[1266
X Eit 9l
@ 5i[5478
@ How are the measurements calculated? XL
Clear the filter i ! . @ gil2549
To sort the table by a given value, simply click _
the relevant column header. 0 qi|1267
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The 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.

Note: if you have performed Absolute Quantification then the ‘Amount’ field will be available.

Arcession
Peptide count
[ Unique peptides
[ Corfidence score
Anova {p)

Max fold change

7] Lowest mean condit
Description

[ Raw abundance
[ Amourt fmol)
| Tags

Export protein measurements

[ Highest mean condition

ion

Nomalized abundance

Choose properties to be included in exported file

=l

|===7

QIF Export protein measurements

Export complete

| Open File I[ Open Folder | [ Close

[

OK

] [ Cancel ]

Excel will open displaying the exported protein measurements

Al -

Accession
gi| 126699971
gi| 126697690
gi| 254973900;gi | 10281485;
2i| 126700129

gi| 126697654

gi | 384359782;gi | 20957071¢
gi| 126700372

gi| 54781347

gi| 126700078

13 |gi| 126697631

gi| 254976387;gi | 11496150,
21| 126697969;gi | 25565442
& | gi | 126700790;gi | 29645204

moE W e

e
5o o~ oo

oe
[

I

Peptide count Anova (p)

5
6
15
3
3
25
2
8
6
7
63

10
10

9.36E-06

1.64E-05

4.20E-05
0.000192748
0.000220716
0.002009624
0.003731629
0.003987149
0.007662556.
0.010228808
0.010811893
0.023675339
0.148353122

Max fold change Description

D E F

G

H 1

Normalized abundance

A

Al
11.58476058 thioredoxin 2 {Trx2) [Clostridium difficile 630] 1525647
5.879936323 ferredoxin/flavodoxin oxidoreductase subunit gamma 539615.9
3.724777572 flagellin subunit [Clostridium difficile QCD-66c26] 7082586
2.390273556 translation inhibitor endoribonuclease [Clostridium dit 1868979
2.533396933 30S ribosomal protein S8 [Clostridium difficile 630] 338209.3
1.884385068 hemagglutinin/adhesin [Clostridium difficile BI1] 585079.9
5.312860261 PTS system HPr protein [Clostridium difficile 630] 34569.83
1.956788527 2-hydroxyisocaproate-CoA transferase [Clostridium dif 530107.9
1.358344492 molecular chaperone DnaK [Clostridium difficile 630]  169694.5
1.476686476 505 ribosomal protein L7/L12 [Clostridium difficile 630] 800237.5
1.316557403 cell surface protein (S-layer precursor protein) [Clostriy 79867266
1.842240485 Beta-subunit of electron transfer flavoprotein [Clostric 2288685
1.752066307 enolase (2-phosphoglycerate dehydratase) (2-phosphc 120504

A2

1617593
622072.7
6203247
1833114
383095
571830.8
45956.03
427769.4
155660.9
686088.3
84107432
2176419
70395.35

A3

C

Cc1
113654.1
90251.77
1856199
8422054
153782.3
1226165
4020.826
232920.9
222159.5
5599404
1.1E+08
1480229
282282

1553317
489155.7
7681870
2077924
400934.2
706836.6
34245.29
420032.8
140698
910574
83973903
3361065
283290.2

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.

File

c2

140964.9
95359.21

1801158
7221514
156568.4

1039788
9869.877
201308.1
210880.7
526226.6
97449336

1158617
264544.4

=]
[}

Save

Close

Export peptide measurements...

Export protein measurements..

Export to pathways tool...

Import additional pratein data.

Import protein accessions as tag..

Experiment properties

Show Clip Gallery

Exit

=

ed on
for

Exporting Protein Data to 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 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.

@ How are the measurements calculated?

Tr cart tha Fahla hu 2

mivran walie cimnh dlid

Cc3

150789.2
95147.9
1971892
853783.7
132627.1
1246065
7711.814
269940.1
200020.8
536994
L.19E+03
1609334
283985.1

QP Progenesis QlLp Tutorial for DDA - Progenesis Ql for proteomic

Review Pask
p  Piddng

| |

E

006 COOCCOE

Export data for further processing

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

Export to pathways tool |
Export protein measurements |

[ Export peptide measurements |

Note: Plugins for these tools are provided as standard.

Waters
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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 the tool followed by the test to be performed

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

=SIEE=]

*00 e
Review Experiment  Review Peak  Peptide lon Identify Refine Resolve Review Brotein non | i near
ImportData  Alignment. Filtering  Design Setup. Picking Statistics Peptides QC Metrics  Identifications  Conflicts. Proteins. Statistics Report
. A Waters Company
@ Help ~

Using this sereen, you can find the proteins of

Review Proteins |
interest in your experiment.

Tag filter applied
proteins may be hidden

Set the quantitation options Accession Peptide count Confidence score Anova (p) Tag ~ Maxfold change Highest Mean LowestMean De
1f you've not already done 6, choose between ; ;
relative and absolute quantitation, use of Hi-N, @ 9126699971 56 34 9.36E-06 ¢ us A ¢ bl
protein grouping and more. @ gili266e7690 68 578 16605 @ 588 A fer
@ qil254073900 (+9) 15 (15) 1956403 42605 ¢ A c fla
QP Export Pathways Information = > A c 1
Create a shortlist to review 253 A c 30
In the table, sort and filter the proteins based o  please select a pathways tool and type of analysis to perform.
their measurements, to generate a shartlist for 188 c A he
further review.
- 531 A c PT
@ How are the measurements calculated [T L T T
196 A c 24
To sort the table by 2 given value, simply click | oA iReEraren et
the relevant column header. 136 c A me
[Pathway over-representation analysis v 128 a A =

Review the proteins
For each protein of interest, inspect the ion
measurements for its peptides:

O IMPalA
View peptide measurements ¥ Gpen 1MPa

You can also double-click to review a protein.

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

| |
L I
gl\l
I
I ;|

in my browser

o>
[a}

o
5

[ Copy proteins to clipbaara | [ Cloze | 5

Export data for further processing Selected
By exporting your dats to external tools, there's

protein: cell surface protein (S-layer precursor protein) [Clostridium diffi...

no limit to your analysis. ¥ e measurements

Epy— = I

3 T
e
Bahp i 24l
H
; -
£
2 B
=T a2
Experiment design ‘ »
Review your data from a different perspective:
Curent design: [AC 7 o oroteins displayed: 13
QP Export Pathways Informatien (3w
Select either Pathway over-representation analysis or Please select a pathways tool and type of analysis to perform.
W||COX0n pathway en rlchment anaIyS|S [IMPaLA: Integrated Molecular Pathway Level Analysis V]

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.

Waters

THE SCIENCE OF WHAT'S POSSIBLE!

@ About this plugin | & Download other plugins

Select the type of analysis to perform:

Pathway over-representation analysis v

Wilcoxen pathway enrichment analysis

Cpen IMPaLA in my browserl

I Copy proteins to clipboard I[ Close

pathway over-representation

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

aste genes or proteins below

IMPaLA: Integrated Molecular Pathway Level Analysis

and enrichment analysis with expression and / or metabolite data

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

paste metabolites below

911252976387
911384359782
g1 1254973900
911126700790
gil1266972962
91154781347

91126697620
911126700078
911126697631
gil126700129
911126697654
911126699971
911126700372

or upload a file with genes or proteins

Browse.

for over-representation analysis
Browse.

|Unigene ~|

optionally, provide genes/proteins background optionally, provide metabolites background

or upload a file with metabolites
Browse...

for over-representation analysis
Browse...

-- specify metabolit:

choose analysis type:
pathway over-representation analysis
Wilcoxon pathway enrichment analysis

START ANALYSIS

or clear the form
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Note: currently the Clostridium difficile protein set being used in T ——— =
thls user gL‘"de does nOt yleld any pathway ‘hlts, Wlth Impala or Please select a pathways tool and type of analysis to perform.
Panther- [IMPaLA: Integrated Molecular Pathway Level Analysis v|

© About this plugin | § Download other plugins
Select the type of analysis to perform:
Although the previous page outlines the process of exporting data | [wikexen pathway enrichment analysis -
to pathWay tOOlS, a text file (lmpala Wilcoxon demo,txt) has For Wilcoxon enrichment analysis, choose two experimental conditions that
. . . — - . you would like to compare.
been included in the tutorial download to allow the demonstration Comparison:
of exporting data to Impala for pathways analysis. [® contral * | vs. (@ Trested -

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

In Progenesis QI for proteomics set up the Export to pathways
tool dialog to export the data to Impala to perform a Wilcoxon || copy proteins to clipboard | [ Close
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.

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
aste genes or proteins below paste metabolites below

P153%4 -0.1

pag73s  -0.13 "

P01837 -0.32
P42028 0.0%
P31689 -0.13

088851 1.43
gigi?g 3-31_-75 a ‘2 http://impala.molgen.mpg.de/impal 2 ~ & H @) significant pathways | ‘
000289 -0.3 N
P04733 -0.38 -
QSRO13 -0.11 Go back and start a new analysis
P46776 0.02 v
Pogo2s  70.0% 431 out of 2040 input gene identifiers were mapped to 433 distinct physical entities found in pathways.
or upload a file with genes or proteins Results per page
Browse 1824 pathways found. Gotopage (previous) of 37
(next)
optionally, provide genes/proteins background W download resuits
for over-representation analysis
Browse... th d i
pathway  measure a
- pathway name source genes genes Paenes Qgenes
| UniProt ~||
L |
choose analysis ipe: é—;‘it‘ierﬁ}é;butync Aciduria’Succinic Semialdehyde Dehydrogenase SMPDB 9 23 000381 1
2 V:l‘nwa nvelrr;ve resem:non fma\ ‘SIS Urea Cycle SMPDB 9 13 0.0587 1
® Wilcoxon pathway enrichment analysis SMPDB 10 2 0.0829 1
START ANALVEIS Glycogenosis, Type IA. Von gierke disease SMPDB 10 22 0.0829 1
T Glycogenosis, Type IC SMPDB 10 2 0.0829 1
Glycogen Storage Disease Type 1A (GSD1A) or Von Gierke Disease SMPDB 10 22 0.0829 1
Mevalonic aciduria SMPDB 4 22 0.0975 1
Wolman disease SMPDB 4 22 0.0975 1
Risedronate Action Pathway SMPDB 4 22 0.0975 1
Cerivastatin Action Pathway SMPDB 4 22 0.0975 1
Pamidronate Action Pathway SMPDB 4 22 0.0975 1
Fluvastatin Action Pathway SMPDB 4 22 0.0975 1
Fructose and Mannose Degradation SMPDB 4 18 0.125 1
Glutaric Aciduria Type | SMPDB 11 14 0.167 1
3-Hydroxy-3-Methylglutaryl-CoA Lyase Deficiency SMPDB 14 30 0.233 1
Isobutyryl-coa dehydrogenase deficiency SMPDB 14 30 0.233 1
3-hydroxyisobutyric aciduria SMPDB 14 30 0.233 1
3-hydroxyisobutyric acid dehydrogenase deficiency SMPDB 14 30 0.233 1
Isovaleric acidemia SMPDB 14 30 0.233 1 N
Acetaminophen Metabolism Pathway SMPDB 4 30 0.25 1

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.

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 before moving to the Protein Statistics section to report on Proteins and /or
peptides.
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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 Ql for proteomics == [l
File 1YY )
Review Experiment  Review Pesk  Deptidelon Identity Refine Resolve Review Protein non | | near
Import Datz  Alignment Fitering  Design Setup Picking Statistics Peptides QCMetrics  Identifications  Conflicts Proteins Sratistics Report
. A Waters Company
Question: N Principal Components Analysis
&=
Are there any outliers in my data? = 0.6 T T T T T T T T T
Does my data cluster according to my experimental Q
conditions? ~) 04
- » . -
‘What's this? -
Prindpal Components Analysis produces a simplified, E 0.2 1
graphicalrepresentation ofyour muttidimensional data. g
More.. g 00— —— git2sssei-—|
s
o »
= 021 »
2
H
£ 04
Ask another question ¥ =
v
No filter applied 08 -
| 08 + + + + + + : :

08 04 03 -02 01 0o 01 02 03 04 05
Principal Component 1 | » | 74.00%

|Acces;ion Anova qValue Power Tag = Clust *

gilL2660... 3.08.. 216E-06 = 9935 @
gifl2660... 4E-07 116E-06 > 9995 {) [standardised Expression Profiles -]

gij20957... 849.. 306E-06 = 9995 @

i 287.. S96E-06 > .9995 (Y

w 352.. S596E-06 =.9995
gi[L2670... 386.. 596E-06 = 9935 @
gi[l2670... 719.. 07E-06 =.9995
gi[12669... 936.. 111E-05 > 9995 @y Q
gi/s4781... 102.. 111E-05 > 9995 @
gilL2670.. 163.. 148E-05 = 9995

&

standardi sed Hormallsed bundance
\ =
H g

A6 1A1  148FN5 > 0005 @l i -10
o m ] »
Experiment design s

Review your data from a different perspective:

Current design: | AC -

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

Analysis.
WP Progenesis QLp Tutorial for DDA - Pragenesis QI for proteomics == [
File *0Q9 g
Review Experiment  Review Pesk  Peptidelon  Idenmify Refine Resolve Review Protein i
Import Data  Alignment Fitering  DesignSetwp  Picking Statistics Peptides  QCMetrics  Identifications  Conflicts Proteins Statistics Report non | Inear
(] AWalers Company
Question: Dendrogram
Group my proteins according to how similar their 25 ]
expression profies are. i
What's this? ]
‘We have used Correlation Analysis to evaluate the 20 4
relationships between the expression profiles of your -
proteins, 7
o 15 -
The results are shown in the dendrogram. g ]
More... ,ﬁ
(=] —
Ask another question ¥ g
‘7 No filter applied ]
05 1
| Accession Anova qValue Power Tag v Clust * 1 2 @ | )1
gi12660.. 308.. 216E-06 > 9005 ) =l 00 MR f A L
gill2669... 4E-07 216E-06 2.9995 () @ [standardised Expression Profiles -]

ij20957... 849.. 3.06E-06 : 9995

o) e 0 | |
qil12669.. 297.. 596E-06 = .9995
gij12669... 3.52.. S96E-06 >.9995 @
gill2670.. 3.86.. S596E-06 :.9995
gill2670.. 719.. 9JE-06 = .9995
gil12669.. 936.. 111E-05 = .9995 @
gilS4781... 102.. 111605 2 9995 @
gil12670... 163.. 148605 ».9995 @

Aill2AR0 1A4  14RFNS > 0cos @l =2
o [ ] »

Experiment design
Review your data from a different perspective:

Current design: | AC -

Now move 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.

QIP 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.

Available tags:

Show proteins that have all of these tags:

@ Anova p-value = 0.05 (11
P
@ Max fold change 22 (91 p
g

c Meodification with Oxidation (M) (13 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 enter Oxidation (M).

1. 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 13.

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

3. Un-tick as shown below
4. Click Create Report

Protein report IPeptl'de report I

OIP Progenesis QLp Tuterial for DDA - Progenesis QI for proteomics EI@
File s0Q0 g
Review Experiment  Review Peak  Peptide lon Identify Refine Resalve Review Protein non | i near
Import Data Alignment Filtering  Design Setup Picking Statistics Peptidss QC Metrics  Identificstions  Conflicts Proteins Statistics Report
0 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 only
the proteins you want to include in the report.

@ Learn sbout tagaing 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 Anoua’(p} Fold Tag | v
gi|126699971 0.36E-06 116 ("]
gi|126697690 1.64E-05 59 (")
gi|234973900 (+9) 4.2E-05 37 ("]
gi[126700129 0.000193 24 (]
gi|126697654 0.000221 25 (")
gi|384359782 (+1) 0.00201 19 ("]
gi|126700372 0.00373 53 ¢
gi|34781347 0.00399 20 ¢
gi|126700078 0.00766 14 (]
gi|126697631 0.0102 15 ¢
gi|254976387 (+5) 0.0108 13 ¢
qil126697968 (+1) 00237 18 ¢
gi|126700790 (+1) 0.148 18 L]
n v
Experiment design: [AC -

Structure the report
Enter a report title:

Progenesis QLp Tutorial for DDA
Select the sections to include in the report:
v ) [C] overview run

v [[] Data processing methods

) [[] Experiment design

~ Protein report
Include tables showing protein abundances and peptides identified for each protein

Protein table
Peptide tables

~ Protein Details
Reports the full details of every protein which matches your current filter

Tags
Expressicn profile

v ||| Peptide ion table

v | [ 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 grouping

Report created: 12/09/2014 10:01:43

Protein building options

Group similar proteins

Progenesis Ql.p Tutorial for DDA

Experiment: Progenesis Ql.p Tutorial for DDA

Protein quantitation Relative Quantitation using Hi-3

Accession Peptides | Score | Anova (p) | Fold | Tags | Description Average Normalised
* Abundances
gi|254976387 | &3 (63) | 7080.71
§11254973900 | 15 (15) | 1945.78) 4o donin 2 (Trx2) [Clostridium difficile 630]
gi] 126697969 10 (10) | 982.16| 5 peptides
211126700750 | 10 (10) | 917.1§ Sequence Peptide lon | Score | Hits | Mass Charge | Tags | Conflicts | Modifications In quantitation | Average Normalised Abundances
g1|54781347 8(8)| 85.07
DDATVPNIENMIK 1429 | 60.28 5| 1458.7019 2 E 0 no 2.29e+005 1.37e+004
gil126657631 77| 62577 VDEVTKDDATVPNIENMIK 1157 | 66.32 5| 2130.0505 2 E 0 yes 5.70e+005 9.09e+004
211126700078 6(6)] se2.21 VDEVTKDDATYPNIENMIK 366 | 45.25 5| 2130.0508 3 E 0 yes 1.40e+006 1.38e+005
£1[126697650 6(6)| 578.31 VDEVTKDDATVPNIENMIK 5861 - | 2146.045% 2 i 0 | [17] Oxidation (M) no 6.822+004 4129.52
11126699971 5(5)| 333.68 VDEYTKDDATVPNIENMIK Azo0l 44 pe L4 04T = A7 neddation (44 iZe.008 1 Zia. 00
- VLGLPTMAIYK
gl 126697634 1] 2147 Description thioredoxin 2 (Trx2) [Clostridium difficile 630]
gi| 126700372 2 (2)| 125.83 Tags Peptides 5 ()
a Most abundant Score 333.63
a Anova p-value = 0.05 Ar::;': ?13:: 006
| Max fold change > 2 @ Anova p-value = 0.05
Significantly up in C @ Max fold change = 2
(| Up regulatedin C @ Modification with Oxidation (M)
E| Up regulated in A

e

g3

ArcSinh Mormalised Abundance

+3

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.

Review Experiment Review Peak Peptide Ion Identify Refine Resolve Review Protein

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

First return to Review Peak Picking using the Review Peak Picking

Workflow icons. “ No fiter applied
z Anova (p) Fold Tag |~ Notes Highest Mean Lowest Mean
4022 111E-12  Infinity |kl C A
3631 L e Addanote.. € A
3500 2 W Most abundant c A

EI Anova p-value = 0,05
a3 E‘ Max fold change = 2 ¢ A
. . . . . . . . 1921 3 T : C A
With no filters applied right click on a peptide ion in the bt 1 [ signiicantyy upin . c
. . Up regulated in C

table, select Quick tags and click on No MS/MS data. (8] upreg )
3818 1 Up regulated in A& c A
7793 1 New tag... A C
8201 1 Quick Tags 4 Anova p-value... A
11083 1 _"ﬁ;‘ Edit tags Max feld change... A
10123 2wy T BT Mo M5/MS data A
7553  275E-11  Infinity [~ Mo protein ID C
4446 35E-11  Infinity s | C A

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.

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:

[l Most abundant (233
[ Anova p-value = 0.05 (79
(@ Max fold change 2 2 (!
Significantly up in C
[ Up regulated in C (39
Up regulated in A (401

|2 No Ms/Ms data (8413 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

The table will now only be displaying peptide ions that have no ms/ms.

Review Peak Picking
( "Y Tag filter applied
peptide ions may be hidden
# Ano:ra (p) | Fold Tag | * Notes Highest Mean Lowest Mean m/z z Mass RT (mins) RT window (mins) Abundance Intensity Max CV (%)
4022 111E-12  Infinity © Ll C A 15267795 2 3051.544 39.156  0.204 47BE+04  276E+05 13 0 ‘5
141 324E-12  Infinity - Ll C A 9012218 2 1800429 39344 113 407E+06  143E+07 237 0
12141 1.01E-11  Infinity 8 k&l A C 980.4783 2 1958.942 39.245 0232 105E+04 S4E+04 196 0
3818 1.14E-11  2.06E+07 - Ll C A 14411479 5 7200703 39.344 0484 251E+05  296E+05 173 0
7793 142E-11  Infinity 8 k&l A C 8477614 3 2540.262 55142 0202 BB4E+03  715E+04 209 0
8201 171E-11  Infinity © Ll C A 10020215 2 2002028 32829 021 B64E+03  981E+04 219 0
11083 1.72E-11  Infinity © Ll C A 10110473 2 2020080 41307 022 545E+03  S16E+04 21 0
10123 275E-11  Infinity © Ll C A 1157.2779 3 3468.812 53605 0368 203E+04 939E+04 268 0
7553 275E-11  Infinity 8 k&l A C 1207.0705 2 2412127 34551 0566 301E+04 B4E+04 286 0
5343 596E-11  Infinity o Ll A C 13724025 4 5485581 32.829 0379 225E+05  232E+05 396 0
6314 641E-11  Infinity © Ll C A 1293.8406 4 5171.333 30462 0479 4.8E+04 1562E+05 355 0
10970 6.79E-11  Infinity 8 k&l A c 6019449 3 2072.813 33484 0566 885E+03  609E+04 3.1 0 .
‘| m | v
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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

M |

@ About this data format | % Download others

Save to: D:\Customer Data\QIP_Waters Tutorials\QIP_Non Waters Tutol Browse |

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.

[ Save
ES Close
Export peptide ion data...

Import peptide ion numbers as tag..

Export all identifications...

Export inclusion list...

Experiment properties

Show Clip Gallery

® Exit

QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomi

—ent  Rewvi
fup Pi

T TAECTT Tafinihy L

Inclusion list retention time windows

Do you wart to widen the retention time windows

by 000 | mingtes?

Yes ] [

Mo

If you require further information on the inclusion list file formats then click Help.

Note: The new LC-MS runs can then be added to the original experiment to increase the MS/MS coverage

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 76).

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 Data Import and QC review of LC-MS data set

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, convert 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 converted or captured the data as centroided then select Centroided data and enter the
Resolution for the MS machine used.

Click Create experiment to open the LC-MS Data Import stage of the workflow.

QIF Create New LC-MS Experiment

Create a new label-free experiment named:

Progenesis QLp_Tutorial for DDA

Data type

) Profile data

() Centroided data
50000

Resolution (full width at half maximum)

Machine type

High resolution mass spectrometer
. Waters SYNAPT G2/G2-5, AB SCIEX TripleTOF, Agilent QTOF, Bruker Maxis, Therma LTQ) Orbitrap

l High resolution mass spectrometer

, Thermo LTQ Iontrap in Enhanced mode.
Experiment folder

I @ Save experiment in the same folder as the run data . .
Low resolution ion trap

e.g. Bruker HCT, Bruker HCT Ultra, Thermo LTQ XL
Thermo FT-ICR

|| Create experiment | Cancel

Select the ‘Import Data file format’, in this example they are mzXML files

() Choose an experimeant folder

Then locate your data files using Import...

WP Progenesis QlLp_Tutorial for DDA - Progenesis Ql for proteomics (=N Nol >
File *%0 e
Review Experiment  Review Peak  Peptide Ion Identify Refine Resolve Review Protein 1
Import Data  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications  Conflicts Proteins Statistics Report n Onl Inear
A Waters Campany
Import Data @ Help -
Select your run data
Select one of the available data formats then
click the Browse button:
Format: [ maxML files ]| Browse.. |
Waters (.raw)
@ 2bo]yersion: 1.0.5332.39194 rnload others
AB SCIEX (.wiff)
E::lt"t':; Version: 1.0.5304.27385 |
processi| Bruker Daltonics (.d) taosfarss | WP Select files
possible] Version: 1.0.5149.28748 [ g
mzML Files @7(:.-\ . <« QLp_DDA Tutor... » DDA Raw data » ~ [ ¢4 ][ Search DDA_Raw data 2|
Version: 1.0.5304.27975
mzXML files Organize * Mew folder = 0l @
P ur, Version: 1.0.5304.27965 TR =
are impd NetCDF files B Desktop * Name Date modified
@ Version: 1.0.5304.27968 |ic processing Downloads B
Thermo (.raw) ; — | Progenesis QLp Tutorial for DDA.Analysis  10/09/2014 08:04
ropbox E
Imported und VErET: 1:0.8304.25012 : P! Y Damem 2070572008 08:22
Thermo FT-ICR (.raw} 5] Recent Places — =
Version: 1.0.5304.28012 | L A2zl 2P ey
RLIEEIHR S E LS 1§ ShareFile
| L] A3.mzmi 20/05/2008 08:2€
| L] ct.mzmi 20/05/2008 11:5C
Bl Desktop
| ] c2umzml 20/05/2008 11:5C
3 Libraries
| L] c3maml 20/05/2008 08:25
[ Documents
& Music
=] Pictures
B videos ~ (e I »
No runs have been imported yet File name: "C3.mzxml” "Al.mzanl” "AZmaxn + | mzXML files (mzanl) -
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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.

Note: as the loading process starts you can also start the automatic processing before the loading

has completed.

QIP Progenesis QLp_Tutorial for DDA - Progenesis QI for proteomics

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

Format: J mzXML files v‘ [ Browse...

© 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:

Rpartung Pending
Al A2 A3
Pending Pending Pending 8
C1 c2 c3

100

4 Retention Time (min)

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

Actions ¥ || >> I

File
Review Experiment  Review Peak  Peptidelon  Identify Refine Resolve
ImportData  Alignment Fitering  DesignSetup  Picking Statistics Peptides  QCMetrics Identifications  Conflicts
Import Data Al
Select your run data 612.5 825.0 1037.5 1250.0 14625  1675.0

Zoom: |£‘

=

Q0o

- nonlinear

Statistics Report

A Waters Company

© Help ~

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 ‘

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.
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2. Use the most suitable run from candidates that | select

e This method asks you to choose a selection of reference candidates, and the automatic algorithm
chooses the best reference from these runs.

WIP Start automatic processing [E=nE=R[= OJP Start automatic processing (=N o |
Select your ali 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 Clear all |
Al AZ A3 A2 A3

(o5 c2 c3 -

0 of & runs marked as candidates 3 of 6 runs marked as candidates

< Back ‘ Cancel | [ < Back |[ Mext > H Cancel

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 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.

Also 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:
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 it's chromatography before loading further runs).

Review Chromatography

Each data file appears as a 2D representation of the run. At this stage you will be warned if any of the data
files have been ‘centroided’ during the data acquisition and conversion process.

You can delete run(s) by left clicking on the run in the list.

A1 82 A3

C1 c2 C3

X_1 % Remove run
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At the Import Data stage you can examine the quality of the imported runs using the 2D representation of the

runs
QIP Progenesis QLp_Tutorial for DDA - Progenesis QI for proteomics = (23]
File ©00 e
Review Experiment  Review Peak Peptide Identify Refine Resolve Review Protein non I | near
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report
0 A Waters Company
— © Help ~
Import Data c1 << | [ Actions v | [>> =
Import your run data 500 1000 1500 ::
Select one of the available data formats then m/z * About this run
click the Import button: * MS peak count: 1,182,000
* MS/MS count: 9,542
Format: | mzXML files '] { Import... * Total ion intensity: 3.643e+009
@ About this data format | % Download others * Masked areas : none
) Start the alignment process i
. While your runs are importing, click the button # Alignment reference
below to: This run is being used as the experiment's
o Select alignment reference candidates v G alignment reference.
2 D?termme the best of the candidates v/ ’ If you want to use a different run as the
 Align all runs to that reference run v alignment reference, you'll need to discard
S any analysis and restart the alignment
| (& Restart alignment process | pr;lcess:y 9
" = =
) Review the chromatography l (S Restart alignment process
' Look at all of the runs in the list below, checking
for any sample-running problems that might
affect analysis. Right-click to remove any runs !
that have significant problems.
Imported runs:
.
)
Al A2 A3 =
{3
E
w
g|E
=
S
. £
C1 c2 c3 %
- 4 = = R R |
5 zoom: (® [ =/ [E] Section Complete (3)

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 move forward

to the Review Alignment Stage.

Note: you will be offered the automatic alignment if you have not performed it automatically already.

Now move 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.

[P Processing Complete

Time taken: 3 minutes 9

Automatic precessing complete (with warnings).

seconds

[

+ Importing runs:
+ Selecting reference:

7 of 7 processed
c1

L Aligning runs:

6 of & processed

& 1 run failed to align - continuing without it

+ Peak picking:
+ Creating design:
+ Protein quantitation:

14024 peaks found
Created
Relative Quantitation using Hi-3

| Close || Identify Peptides (3) |

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).

WP Progenesis QLp_Tutorial for DDA - Progenesis QI for proteamics =R
File (Xl Y]
Review Experiment  Review Pesk  Peptidefon Identify Refine Resolve Review Protsin i
ImportData  Alignment Fiering  Design Setup Picking Statistics Peptides QCMetrics  Identifications  Conflicts Proteing Statistics Report non I Inear
‘ A Waters Company
Review Alignment Show Aligned  ~ ] I Show Unaligned l [)(_ 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 |823.0 1037.5 |1250.0 1462.5 1675.0 1887
miz * T mfz *
Align retention times automatically ide R
For maximum reproducibility, the software can = = Ten WUELLLLLL
automatically align your runs. ] i
Align runs automatically : ."
H F ! 2
(D) 1 run has no alignment vectors .
el "
Review the a!ignment 3 d " 4 o 2
Using the guality contrel measures, review and
edit the runs’ alignment: T €
1. Order the runs by alignment score and = |E o|E
start by selecting the first run = ; = g
2. Within each run, inspect and edit any S =
areas rated as Meeds Review [3 c
g2 g
@ Learn about the review and editing process =l E = g
] ]
[ = @
Run Include?  Vectors Score - Zoom: @ . -
Al A 221 843% Ion intensity map Total ion chromatogram
A2 & 240 82.2% 612.5 825.0 1037.5 |1250.0 |1462.5 |1675.0 |1B87
A3 3 214 839% m/z * 16000000
a v 3 Ref s 14000000
c2 § 362 97E% 12000000+
c3 § 422 99.0% g/ .. 10000000+
v_20110810_serum, X 0 0.2% B
pav_ ) serum_g § 8000000+
2 =
3 6000000
: |
EI 40000007 | 1 “
E
£ 2000000 I | M] |
< W
) / "
8| [y T T — T
=] 20 40 60 80 100
& Retention time (min)
Alignment quality: @ Good 0K @ Needs review : 3
Ton 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.
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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.

If some runs fail to import (but not all), the automatic processing will continue, informing you that one or more
runs have failed to import.

[P Processing Complete @

Automatic processing complete (with warnings).

Time taken: 3 minutes 40 seconds

4 Importing runs: 7 of 7 processed

& 1 failed to import

+ Selecting referencer  C1

+ Aligning runs: 5 of 5 processed
+ Peak picking: 14624 peaks found
+ Creating design: Created

+ Protein quantitation:  Relative Quantitation using Hi-3

| Close || Iidentify Peptides (3) |

In this case you can remove 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 to include 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).

[P Processing Complete (=23

Automatic processing failed.

Time taken: 19 seconds

i Irmporting runs: 6 of 6 processed

i 1 failed to import

XK Selecting reference: Al reference candidates failed to import
Aligning runs: Unable to start.
Peak picking: Unable to start.

Protein quantitation:  Unable to start.

[ Close | [Impor’( Data t)) |

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 exclusion areas

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.

Actions *

II'\-"Iask areas for peak picking...

To do this select Masked areas from selected run on the
bottom left of the screen.

/317,487
)( Remave run 845
. v roTarTomnTeTsy: 1.8052+011
Drag out an area over the noisy part of the run to create the * Masked areas : 2
mask.
QIP Progenesis QLp Tutorial - Progenesis QI for proteomi o= @
File ©00e-n
Review Experiment  Review Peak Peptide Identify Refine Resolve Review Protein N (0] N I i N ea r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report
() A Waters Campany
Mask areas for peak picking Masked_Bkg
Drag out a rectangle on the run to create a mask. 10.002-

Masks are used to prevent noisy or contaminated areas
from influencing peak picking.

Selected mask

m/zfrom 968.7176 to (1696.1471 =

time from  |84.863 S to (95422 = 32,5044,

F\ Remove selected mask

All masks

The following areas of this run will not contribute any
data to peak picking:

m/z (403 - 1700), time (60.3 - 65.9) < 61344 e
(9687 -1696) tme 849954 | = - R R
S ity cil
E |';' g Uy |
@ ] ARSI T e bt |
o« \ | ! [ l: ’ L]
" (7} ] £
VoY i ' "
81.641 ' 1 i
o e 3¥A-v;;\h'-"$édk§;l'r;i93'r 2oes]
Il ‘' iy
107.513
PO
T T T
500 1000 1500
[Q Zoom l [Q Zoom out [ Zoom to fit i

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.

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: Licensing runs (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.

Import Crata

Teview

Licenzing Alignment

Filzzring

not appear.

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

code.

Note: you will need an internet connection to use this method.

experiment.

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.

OIP Progenesis QLp_Tutorial for DDA - Progenesis QI for proteomics EI@
File Ll rr
iz Giperiment  RevewPask Dapidelon Idendy Refine Resalve Review Protein non | Inear
ImportDatz  Licensing  Alignment Fiering  DesignSsmp  Ricking Statistics Pepides  QCMetics  Idemifications  Confiicts Protins Staristics Report
(] A Waters Company
Dongle | License Runs
This installation is currently restricted to analyse licence [pr—
licensed runs only. Run name state this run
C:\Users\andy borthwick \Documents'\Customer Data*Progenesis Q| p_Tutorials and Demo Suites'Qlp_... Unlicensed
Tolicense your runs, you need an evaluation
licence code which can be obtained from a sales  C:'Users\andy borthwick \Documents'Customer Data*Progenesis Ql p_Tutorials and Deme Suites'Qlp_...  Unlicensed
representative C:\Users\andy borthwick \Documents'\Customer Data\Progenesis Ql p_Tutorials and Demo Suites®Qlp_...  Unlicensed
Once licensed. your runs can be analysed on C:\Users\andy borthwick \Documents'\Customer Data*Progenesis Q| p_Tutorials and Demo Suites'Qlp_... Unlicensed
any installation of the software. The licence is C:\Users\andy borthwick\Documents\Customer Data'\Progenesis Gl p_Tutorials and Demo Suites'\Qlp_.. Unlicensed
automatically included when archiving an C:MUsershandy borthwick \Documents'Customer Data"Progenesis Q| p_Tutorials and Demo Suites™Qlp_...  Unlicensed

Fun licence code: | RG-000620000200¢

l Use Licence Code

Section Complete ()

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.
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Appendix 5: Manual assistance of 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.

You will need approximately 5 alignment vectors evenly distributed from top to bottom of the whole run.

3. Firstdrag 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 ©00en
Review Experiment  Review Pesk  Peptide Ion Identify Refine Resolve Review Protein i
ImportData  Alignment filtering  Design Setup Picking Statistics Peptides QC Metrics  Identifications  Conflicts Proteins Statistics Report nonl Inear
o A Waters Company
Review Alignment Show Aligned - ] [ Show Unaligned ] [X Remove Vectors ~
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
@ Learn about the visualisations shown here 640 650 660 670 680 650 700 710 640 650 660 670 680 690 700 710
" | m/z * i m/z *
Align retention times automatically 5 ~ ( [
For maximum reproducibility, the software can l A B
automatically align your runs. I [ | '{ 0
Align runs automatically ‘ 2 [ 3 "

i) 5 runs have no alignment vectors “‘

Review the alignment

a |
Using the quality control measures, review and | ” I lv
edit the runs’ alignment: !

1. Order the runs by alignment score and ? e | | 2%
start by selecting the first run E E
2. Within each run, inspect and edit any lw | v
areas rated as Needs Review = | ' - | B H |
E il ”| | |
@ Learn about the review and editing process s [ 5 "‘1
= 1
o 2 ~ |8
Run Include?  Vectors Score il | — |¥ ] '
Al 0 79.0% - I £oom: I&‘ li‘ \’ .
A2 0 43.7% Ion intensity map Total ion chromatogram
A3 0 37.7% 612.5 825.0 1037.5 1250.0 |1462.5 '1675.0 1887
miz* 140000004
Cc1 v Ref
c2 0 38.6% b5 c 120000004 D
c3 0 823% A
10000000 I\
e |
? IR
£ 8000000+ { il
5 [ ]
= N \ A
3 I < 60000001 [ \
[
= | \ A [
E 4000000 P | A\ [
3= A [ \ |
8 /\ |
w f \
E I8 / \ |
E 20000001~/ N ksl
3 v *
g% o u T T T ! !
& 37 38 39 40 41 42
u 3 = framy
3 Retention time (min)
v
Alignment quality: @ Good ' OK [@ Needs review - N
Ton 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 overall
score is placed next to the Vectors column in the table. With each additional vector added this score will
update to reflect 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 Transition
640 650 660 £670.6704680 690 700 710 640 650 660 670 680 690 700 710

|' miz * | m/z *

| Al L I' " I B

38
38

39
39

[40.410
40

42 41
4 Retention Time (min)
i
< Retention Time (min)

‘ ‘ Zoom: @J |£| [@|

5. As you 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 overlapping peptide ions.

Vector editing Transition
640 650 660 £671.0943580 650 700 710 1 640.0493 650 660 670 680 690 700 710
: L | ' mfz * . | | mfz *

[ | [A]l I | |

38

38

39

| a

4f39.811
-
0

~ ~ |
22 ” 5 g“| “ | It
s | #|'e |
£ £
P gle "
o e = P4
. zoom: (R(2(E] | |.

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.

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.

Vector editing Transition
640 650 660 670 680 690 700 710 640 650 660 670 680 690 700 710

39

39

)

40
—©
4

41

42

42
4 Retention Time (min)

4 Retention Time (min)

Zoom: @ |;:| |
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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

38

39
T

- (P
=
?' |
FE
<
LY
E
[
c
|9
s
c
3 |
]
v
& l
i

690 700 710
” m/z ’1
" A

zoom: A QI E

Transition
640 650 660 670 680 690 700 710
| Il [ m/z
-4
- B

39

40

)

N' |
w I

Retention Time (min)

L4

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 Include?  Vectors Score Ion intensity map
AL 0 79.0% A
A2 0 43.7%
A3 0 37.7%
Cc1 v Ref
c2 1 88.0%
c3 0 823% e
£
o
5
-
c
e
€
o
©
©
v
Alignment quality: & Good
Ion maps: #® Alignment target & Run being aligned

1000

1500

OK (@ Needs review

Ion intensity map

9. Adding an additional vector will improve the alignment further as shown below.

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

@ Learn about the visualisations shown here

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

Align runs automatically

i) 4 runs have no alignment vectors

Review the alignment
Using the quality control measures, review and
edit the runs’ alignment:
1. Crder 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 0 79.0%
AZ o 43.7%
A3 1] 37.7%
(o v Ref

|2 2 94.5% |
c3 1] 823%

Ion maps: & Alignment target % Run being aligned

..Show Aligned ;-

[ Show Unaligned

Vector editing
760

€
£
w
E
e
c “
g
=
€
-
T
o

Ion intensity map
500

770 780 790

1000

80 60 40

100
+ Retention Time (min)

Alignment quality: © Good

OK [ Needs review

500 1000 1500
mfz » m/z *
C
i
=, -
8
E
-
v
E
=
c
3
=]
g%
I3
o«
-
Alignment quality: @ Good OK [0 Needs review
HX Remove Vectors ']
Transition
800 810 820 760 rl) 780 790 B00 |806.9657 820
miz * ﬁ miz *
a
~
2
| | | |
=
qD g E ‘
£
] ill “
=2
e
I
- g
Zoom: v
Total ion chromatogram
1500
miz *
6000000
5000000
24000000
G
2
£30000007
2000000
1000000 / /
YD, NAYANDA
[ 1 T T T T
16 17 18 19 20 21
Retention time (min)
Section Complete ()
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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.

only 2 vectors).

12.

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

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 Notes Vectors
Al This run has not been automatically aligned 0
A2 This run has not been automatically aligned ]
A3 This run has not been automatically aligned 0
I c2 run has user vectors 2|

c3 This run has not been automatically aligned 0

ok )| Cancel

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

retention time between runs.

Review the alignment

edit the runs’ alignment:

Sample ions are aligned to compensate for drifts in

Align retention times automatically
For maximum reproducibility, the software can
automatically align your runs. 3

Align runs automatically | |

) 4 runs have no alignment vectors

Using the quality control measures, review and

1. Order the runs by alignment score and

[ Show Aligned

3]

Show Unaligned

HX Remove Vectors ']

Vector editing

@ Learn about the visualisations shown here 670 680 690 (700 710

=P I

©

43

720|730 (740

I

\
19

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

Ion maps: & Alignment target

Run Include?  Vectors Score
AL 4] 79.0%
A2 4] 43.7%
A3 4] 377%
c1 v Ref

| c2 358 979%|
3 0 823%

Run being aligned

45
* Retention Time (min)

Ion intensity map
500

20

40

80 60

100
4 Retention Time (min)

Alignment quality:

1000

Good

oK

I@ ”| l

Zoom: @l El |

1500

Needs review

miz *

Q

7

Transition
670 680 690 |700

4“4

45

4 Retention Time (min)

Total ion chromatogram

710 (720 |730 (740 |7

m/z *

15000000+

nsity

£ 10000000+

Inte

50000007t A,

40 41 42

43 44 45

Retention time {min)

Section Complete \2) |

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 remove 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 have been individually sampled:
Before(1), During (2) and After (3) treatment

WP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics ===
File AL X
Review Experiment Review Peak  Peptide [on Identify Refine Resolve Review Pratein n 0 n | i n ea r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Conflicts Proteins Statistics Report
0 A Waters Company
|AC [ac2 | New | @ Help -
Which experiment design type do you want to use for this experiment?
0 o : : o-o '] : : :
0 0| Between-subject Design o-0, Within-subject Design
[o]le] o0
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? pefore | During After
use the between-subject design. ae R Then use the within-subject design.
1 emove
To set up this design, you simply group " s Note: you must have a sample from
the runs according to the condition o every subject for every condition to use  patient x| — e L) |
(factor level) of the samples. The A3 Remove a within-subject design.
ANOVA calculation assumes that the > :
= . L
conditions are independent and e Ui cimie onbppe o bz @ s
i icti : Y1 Y2 Y3
therefore gives a statistical tESt. ‘?f Enter a name for the experiment design: - Patient Y
whether the means of the conditions
are all equal. IBefore During and After Treatment I
How do you want to group the runs? 21 z2 3
- Patient Z
Add cond) @ Group the runs manually ut
rhe — — —
Copy an ewisting design: ted
I Create design !I Cancel te
A

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 Drag and drop the Samples on to the correct 'cell' of the matrix.

P Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics EI@
File Ll X T

Review Experiment  Review Peak  Peptide Ion Idenify Refine Rescive Review Protzin n 0 n | i n ea r

Import Data Alignment Filzering Design Sstup Picking Statistics Peptides QC Metrics  Identifications Conflicts Proteinzs Statistics Repart
‘ A Waters Company
AC AC-2 | Before During and After Treatment [ X | New | @ Help ~
Setup conditions and subjects
Setup the conditions and subjects for your @ ] T (] -
experiment design on the right, and then assign each BEfore Du”ng After Add Condition
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 A2 A3
3. Drag each of your samples to the correct location .
in the grid. Patient A ‘ ‘
Filter samples:
c2 . C1
Patient C
Select Sample Select Sample
1
Cc3
Add Subject
Section Complete (2)

You can create additional Experimental Designs using the New tab

All of these Experimental Designs are available at all the following stages in the workflow.
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Appendix 7: Power Analysis (Peptide 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 Progenesis Stats section of the workflow.

To perform a power analysis of the data click on

appear in the form of questions. q, Correlation Analysis

. N Principal Components Analysis
Ask another question at the top of the table in the  Arethere any outliers in my data?

ProgeneSiS Stats screen. A selection of 3 tools will Does my data cluster accerding to my experimental conditions?

Group my features 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 option

‘How many replicates should | run and what is the power of my experiment?’

It answers this question by informing you:

‘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 (7971), as an example, view the power analysis.

QP Progenesis QLp_Tutorial for DDA - Progenesis QI for proteomics

File
Reviaw Experiment Review Peak  Peptidelon Identify Refine Rezohe Reviaw
ImportData  Alignment Filtering  Design Setup Bicking Statistics Peptides QC Mewics  Identifications  Conflicts Proteins

o re=s]
Ll XY

proten nonlinear

Statistics Repart

A Waters Company

Question: Power Analysis
How many replicates should | run? T

What is the power of my experiment?

What's this?

You have 78.6% of your data with power =0.8, 4 replicates

would give you 96.4% of your data with power =0.8.
More...

Ask another question ¥
Tag filter applied -
peptide ions may be hidden Edit... ‘

Percentage peptide jons with power > 0.8

] t t

#  Anova qValue Power Tag v Cluster 1 2 3
4022 111E-12 1.64E-09 > 9995

o 4 Number of replicates

3631 1.73E-12 1.64E-09 = 9935
3509 2.35E-12 1.64E-09 = 9995

[Standardised Expression Profiles

141 3.24E-12 164E-09 2 9995

1921 341E-12 1.64E-09 z 9995
12.. 1.01E-11 392E-09 = 9995
3818 114E-11 3.92E-09 = 9995

=
w

7793 142E-11 415E-09 = 9995
8201 1.71E-11 415E-09 = 9995

=4
©

11.. 172E-11 415E-09 = 9995
10.. 2.75E-11 552E-09 = 9935
7553 2.75E-11 552E-08 = 9935

ererEsSESsSERrE

Standardised Normalised Moundance
.

&
@ wn

4 | 1 b

Experiment design

wn

Review your data from a different perspective:

Current design: [AC -

Section Complete (%) |

This is displayed graphically showing that 78.6% of the 7991 peptide ions have a power of 80% or that 4

replicates would give you 96.4% 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 level, 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: Using Clip Gallery to Save and Export Pictures 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 saved 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....

0P Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics =N (=<
File “0Qgn
Review Experiment  Review Pezk  Peptidelon Identify Refing Resolve Review Protein i
ImportData  Alignment Fitering  Design S=wp  Dicking Statistics Peptides QCMetrics  dentifications  Conflices Proteins Statistics Report non | Inear
() A Waters Company
Question: e Principal Components Analysis
Are there any outliers in my data? = 06
Does my data cluster according to my experimental Q
conditions? 0.4 ]
e ph ) . L I
What's this? ~
Principal Components Analysis produces a simplified, g 027 g
graphical representation ofyour multidimensional data. £
More... B 00 —
8 .
= 02 ] - ]
& Copy
g
Ask another question ¥ £ 041 Save As... 1
¥ Reset zoom
- Migs T ]
y  Nofilter applied [ Add o Clip Gallery... ] .
i i i i i :

=]

t
0.1 0.0 01 02 03 0.4 0.8

Accession Anova qValue Power Tag v Clust * 0.5 0.4 03 0.2

= 3] 74.00%
gi[12669.. 3.08.. 216E-06 = 9995 e 0‘_ Principal Component 1
112669... 4E-07 2.16E-06 = 9995 (P " "
gl L J [Standardlsed Expression Profiles -]
gi|20957... 8.49.. 3.06E-06 = 9995 Q

gi[L2670... 202.. S47E-06 2 9995 @

gil12669... 287.. 596E-06 = 9995 () [+ 22
gi[12669... 352.. 596E-06 = 9995 () Q 20
gilL2670... 386.. 5.96E-06 > 9995 Q g e
gill2670... 719.. 97E-06 = 9995 Q E e
gi|L2669... 9.36.. 111E-05 = 9995 @y Q E o8
gi|5478L... 1.02.. 111E-05 = 9995 Q 2o
gill2670... 163.. 148E-05 = 9995 Q ;g-”
gill2669.. 164. 148E-05 = 9995 @ Q| . E'a‘
4 m | » -5
Experiment design 20

Review your data from a different perspective:

Current design: | AC v] Section Complete ()

0P Add to Clip Gallery (=]
This will open a dialog displaying what is to be saved and allows Enter a title and description for this clipping:
you to alter the title and provides a description of the image for . [P —

later reference.

3T

Peincipa i

Frivias Gompee 1

Significantly changing proteins PCA Graphl

PCA plot of all changing proteins I

Enter details as required and click Add to clip gallery

[ Add to Clip Gallery l | Cancel
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To view, edit and/or export from the clip galley the gallery can

be accessed from the File menu.

QP Progenesis QLp Tutorial for DDA - Progenesis QI
File
= Save
Ed Close

Export peptide measurements...

Export protein measurements...
Export to pathways tool..
Import additional protein data...

Import protein accessions as tag...

Experiment properties

for prot

Review P
Picking

ata.
Dre..

| Show Clip Gallery |

* Bt

on ~ |

g o mereppned [

Selecting an image in the gallery makes available an Actions menu that allows you to manipulate the output

of the image.

QP Clip Gallery

Clip Gallery

Item size:

[F=N EoB

[o]o

PCA Graph

Actions ~

Feacom Canperems draal

Edit

Copy Image
Copy Title
Copy Description

Export Image

Delete

Significantly changing proteins

PCA plot of all changing proteins

nesis Q

Progenesis QI for proteomics logo

A high-resolution image that you can

use in presentations and posters to

show the software was used in your

research.

Data analysis performed using:

ulp Progenesis Q

wwh.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.

Close

I Export all... l[

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 9 Search engine parameters (Stage 9) Mascot

The parameters applied to the Mascot search that yielded the search results used in this user guide are
shown below:

MASCOT MS/MS lons Search
Your name andy.borthwick Email andy.borthwick@nonlinear.com
Search title Progenesis QI search
Database(s) | mspe - Enzyme Trypsin -
NCBInr .
NIST_Yeast_Sigma = Allow upte 1 ~ missed cleavages
SwissProt
Torlo2 o Quantitation MNone -
Taxonomy ....Firmicutes (gram-positive bacteria) -
Fixed [ carhamidomethyl (C Acetyl (K) -
modifications V() Acetyl (N-term) =
Acetyl (Protein N-tarm) =
Amidated (C-term)
Amidated (Protein C-term)
Display all modifications ] Ammonia-loss (N-term C)
Variable oo Biotin (K)
ariable | oyidation (M Biotin (N-term
modifications ) Carbaﬁnw (K) )
Carbamyl (N-term)
Carboxymethyl (C) o
Peptide tol. £ 9 ppm * @3¢ 0 v MS/MStol.x 0.6 Da -
Peptide charge 2+ - Monoisotopic @ Average ()
Data file D:\Customer Data\QIP_Waters
Data format Mascot generic - Precursor m/z
Instrument ESI-TRAP - Error tolerant [
Decoy [] Report top AUTO ~ hits
| startSearch.. |

Database : NCBInr (circa 01/14) was used with the Taxonomy restriction set to Fermicutes
Fixed modifications: Carbamylation(C) and variable modification Oxidation (M)
Peptide Tol: 9ppm

Instrument: ESI-Trap
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