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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 72) 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.

Waters 3
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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 Review Protein
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report
Stage Description Page
LC-MS Import Data: Selection and review of data files for analysis 6
Impert Data
[ ) Automatic Processing: setting up steps for automatic processing 7
l After Automatic Processing: how to work with auto analysed data 12
Licensin
: Licensing: allows licensing of individual data files when there is no dongle 13
+ attached (Appendix 4 (page 79))
Review
Alignment
QT Review Alignment: automatic and manual LC-MS run alignment 14
— Filtering: defining filters for peaks based on Retention Time, m/z, Charge 18
F"eo”rg State and Number of Isotopes.
l Review Normalisation: exploring LC-MS normalisation 22
Experiment
BRI Experiment Design Setup: defining one or more group set ups 25

for analysed aligned runs

—

Review Peak

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

-

Peptide Ion
Statistics

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

-

Identify

Peptides Identify Peptides: managing export of MS/MS spectra to, and import of 41
peptide ids from Peptide Search engines.

-

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

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

data entered from Database Search engines

Proteins

P Review proteins: review protein and peptide identity and data export 54
Protein
5‘3‘3‘“ Protein Statistics: multivariate statistical analysis on proteins 67
Report . .

® Report: generate a report for proteins and/or peptides 68
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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.

File

Experiments

QP Progenesis QI for proteomics

Perform analysis | Combine analysed fractions

=@ =]
. " ']
nonlinear

A Waters Company

New to Progenesis QI for

Recent experiments

0P Open Experiment

@Q-| <« Progenesis .. » Progenesis QLp Tutorial for DDA

@ BitTorrent Sync

8 AVSFFSYA

MNew folder

Mame

[5 Documents

2 Andy Borthwick

-« 1

File name:  Progenesis QLp Tutorial for DDA Progenesis( v | Experiments and Archives (*.Prc =

+ [ 42 ][ Searen pro

], Progenesis QLp Tutorial for DDA.Progen.

- 0 @
Date modifi

18/04/2016

b

This opens the 'Import Experiment from archive' dialog.
Select the Create a new experiment option and select the folder in which you placed the archive, using

Browse.

Then press Import.

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

tutorial.

Other experiments

(e (o]

pr ?

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

* The Progenesis QI for proteomics

workflow

Quickly go to an ion map location
want to quickly validate your sample
running by zooming to a known ion?

@
m

P T SR

Jump to a specific m/z and RT using the
Go To Location tool in the top-left
corner of the ion maps.

Latest blog posts
* Missing values: the Progenesis co-
detection solution

+ Identification scoring in Progenesis
1

= Miccinn amlunc: tha hard frothe

P Import Experiment from Archive

Import experiment from archive

After importing the experiment from this archive, any changes to the experiment will

be saved to the location below, not back to the archive.

==

_) Replace an existing experiment

Experiment to replace: | Progenesis QLp Tutorial for DDA

@ Create a new experiment

Experiment name: Progenesis QLp Tutorial for DDA

Save to folder:

and Demo SuiteshProgenesis QLp Tutorial for DDA I Browse... I

I Import I[ Cancel |

Loading: Progenesis QLP_Tutorial DDA

Tip: at each stage in the software there are links to more information and help on the website.

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

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

QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

File
Review Experiment Review Peak
Import Data Alignment Filtering Design Setup Picking
Import Data Al

Select your run data

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

mzXML files

Format: '|E Import... i

© About this data format | $ Download others

Perform automatic processing

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

Start automatic processing

Automatic processing can be started while runs
are importing.

© Learn more about automatic processing

Imported runs:

Al A2 A3

C1 c2 c3

60 40

80

100
+ Retention Time (min)

Peptide lon
Statistics

612.5

Identify
Peptides

825.0

QC Metrics

1037.5

1250.0

Review
Proteins

Refine
Identifications

Actions ¥ | ‘ 22 ‘

1462.5 1675.0

Zoom: |£]

1887.
m/z *

[E=5 =
©00e-

nonlinear

Protein

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 ) |

Each data file appears as a 2D representation of the run.

Note: the Experiment Properties are available from the File menu.
These were selected when the experiment was created (see Appendix 1,
page 72). The tutorial data is profile data.

Tip: the Mask areas for peak picking' facility allows you to
examine and exclude areas (usually early and/or late in the

LC dimension (Retention Time)) that appear excessively

noisy due to capture of data during column regeneration (see
Appendix 3, page 78). This is not required for this data set.

QIP Experiment Properties

Runs in this experiment: &
Machine resolution: High resolution
Peak processing: Profile data

Close

Actions * =

1500

Mask areas for peak picking...

>< Remaove run

Delete

wTOTET IO TeE NSy 2 r88e + 009

* Masked areas: none

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

Now start the Automatic Processing.

Waters
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Stage 2A: Automatic Processing of your data

Perform automatic processing

The Automatic Processing of your data can be set up and started Click the butrtﬁ_r be:low fo start athrrLatic .
. . . rocessing. I wWill analyse your data as rar as
before the import of your data has been completed by clicking on hossible, before suggesting the next step,

Start automatic processing. [ Stor sutomatic processing |

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

are importing.
© Learn more about automatic processing

Setup of processing steps in the Analysis Workflow, up to and including Identify Peptides, can be performed
in the Automatic Processing wizard, these include:
e Automatic alignment of all runs to a reference run
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.

QIP Start automatic processing EI@

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.

[ Next > H Cancel |

Progenesis QI for proteomics provides three methods for choosing the alignment reference run:

1. Assess all runs in the experiment for suitability
This method compares every run in your experiment to every other run for similarity, then selects the
run with the greatest similarity to all other runs as the alignment reference.
If you have no prior knowledge about which of your runs would make a good reference, then this choice will
normally produce a good alignment reference for you. This method, however, can take a long time for a large
number of runs.

2. Use the most suitable run from candidates that | select
This method asks you to make a selection of reference candidates; the automatic algorithm then
chooses the best reference from this subset of runs.
This method is appropriate when you have some prior knowledge of your runs suitability as references:
i.e when all the candidate runs are pooled samples or when all the candidates are from a condition that
displays the largest set of common peptide ions.

Waters 7
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3. Use this run
This method allows you to manually choose the reference run.

Manual selection gives you full control, but there are a couple of risks to note:
e If you choose a pending run which subsequently fails to load, alignment will not be performed.
e If you choose a run before it fully loads, and it turns out to have chromatography issues, alignment
will be negatively affected (for this reason we recommend that you let your reference run fully load
and assess its chromatography before loading further runs).

For this tutorial we will select the first option, (See Appendix 1, page 72 for more details on using the other
options).

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

QP Start automatic processing EI@

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

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

I Yes, automatically align my runs I

< Back “ Mext » I[ Cancel

The default is for automatic alignment, click Next.

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

QP Start automatic processing EI@

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

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

< Back || MNext > |[ Cancel

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

Waters
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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.

QP Peak Picking Parameters == 0P Peak Picking Parameters =5
Runs for peak picking | Peak picking limits | Maximum charge I Retention time limits I | Runs for peak picking I Peak picking limits | Maximum charge | Retention time limits |_
Choose runs for peak picking Retention time limits
You can tick or un-tick each run to Bun You can set the minimum and
control which will be used by the maximum retention time for peak
peak picking algarithm. Although any Al picking. Ions that elute before or Ignore ions before 10 minutes
run which is left un-ticked will not a2 after these values will be ignored.
affect the peptide ion outlines, it will i =
still have outlines added to it and will lgnore ions after |75 minutes
be available in the experiment design
setup.

Learn more about why you might not
want to select all runs.
=) oo

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

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

QIP Start automatic processing ===

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 a name for the experiment design:

Lac] &
Load the criteria for grouping runs from this file:

Group runs by: | <no valid groups>

What file formats are supported?

< Back | Cancel |

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

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

Sample Name Conditions Date of Collection Location

Al A 02/03/2011 Fridge A
A2 A 02/03/2011 Fridge A
A3 A 02/03/2011 Fridge B
C1 C 06/03/2011 Fridge B
C2 C 06/03/2011 Fridge B
C3 C 06/03/2011 Fridge A
Waters °
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Give the experiment design a name (i.e. AC) and then use the Browse function to locate the Tutorial
Groups.csv file.

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

QP Start automatic processing EI@

Experiment design
Experiment designs allow you to group and compare your samples according to their
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:

AC

Load the criteria for grouping runs from this file:

Ef\Customer Data\Progenesis Qlp_4.2 Tutorials and Demo Suites\Prog

Group runs by: |Conditions >

Date of Callection

Lacation

What file formats are supported?

<Back | [ Me> ][ 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.

OIP Start automatic processing \EI@ QIP Start automatic processing =0 =R
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 absclute amounts of each identified protein. can calculate the absolute amounts of each identified protein.
Quantitation method: Quantitation method:

| Retative Quantitation using Hi-N Relative Quantitation using Hi-N -
Absolute Quantitation using Hi-N

* Requires a calibrant protein to calculate absolute amounts

* Uses mean calibrant abundance measured across runs

* Uses the most abundant N peptides

= Allows comparison between proteins within a run

7
=
Number of peptides to measure per protein (N): BE

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
__| Absolute Quantitation for HCP using Hi-N
* Requires a calibrant protein to calculate absolute amounts
< Back ] | Finish I [ Cancel * Uses calibrant abundance measured per run
* Uses the most abundant N peptides -
= Calculates the amount of HCPs per run in fmol and ng

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

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

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

The Alignment process starts with the automatic selection of A2 as the alignment reference

Waters
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P Autornatic Processing (21%6) @

Automatic processing

Current step: Choosing an alighment reference...

+ Importing runs: 6 of 6 processed 0P Automatic Processing (33%) @
s Selecting reference: Choosing an alignment reference...
Aligning runs: Pending... Automatic processing
Peak picking: Pending... Current step: Calculating automatic alignment...
Creating design: Pending...
Protein quantitation:  Pending... + Importing runs: 6 of & processed
+ Selecting reference: A2
< Aligning runs: 0 of 5 processed

Peak picking: Pending...

Cancel ‘ Creating design: Pending...

Protein guantitation:  Pending...

Cancel |

Once Alignment completes Peak Picking commences

QIP Autornatic Processing (51%) @

Automatic processing
Current step: Analysing...

+ Imparting runs: 6 of 6 processed 0IP Processing Complete @
+ Selecting reference: A2
+ Aligning runs: 5 of 5 processed Automatic processing complete.
. Peak picking: Picking... Time taken: 2 minutes 30 seconds
Creating design: Pending...
Protein guantitation:  Pending... + Importing runs: 6 of 6 processed
+ Selecting reference: A2
+ Aligning runs: 5 of 5 processed

+" Peak picking: 14473 peptide ions found

Cancel ‘ + Creating design: Created

+ Protein quantitation:  Relative Quantitation using Hi-3

I Close ” Identify Peptides () I

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 ©0Q0e-
Review Experiment  Review Peak  Peptide Ion Identify Refine Review Protein non I | near
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report
9 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 76)

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.

Import Data > Auto ;:;::2; QC Metrics
(] Processing » > @
A
Id peptides
- Close Expt,
Review .
Redo Alignment Create Archive P
Alignment h h . as backup then [
Review Only re-open expt
A
Redo and 4
Review, Add Redo | g Filtering ) oL
o Filteri Adjust Filterin
additional nerng @ l 9
Expt Designs
A A
Experiment ..
S:S‘f"n'ixg) pesonsewe | Add additional
’ @ Expt Designs
Proceed without Review or
Re-performance of earlier
stages
in the Workflow
\ 4
Redo Peptide
Identity
A 4
QC Metrics Refine

> o —> Identifications
Review
Proteins

Statistics

o

Report

©

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

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

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

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

Waters 12
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Stage 3: Licensing

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

Review
Import Data Licensing Alignment Filtering

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

.

awe Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics o= =]
File LAl KXY}
Review Experiment Review Peak Peptide lon Identify Refine Review Protein n 0 n | i n ea r
ImportData  Licensing Alignment Filtering ~ Design Setup  Picking Statistics Peptides QCMetrics  Identifications  Proteins Statistics Report

A Waters Company

@
License Runs

ThIS installation is currently restricted to analyse Licence License
licensed runs only. Run name sate this run

. . CUsers‘\andy borthwick\DocumentstCustomer Data“\Progenesis (l.p v3.0 Tutorials and Demo Suites'Proge... Unlicensed
To license your runs, you need an evaluation or
lease licence code which can be obtained from C:\Usershandy borthwick'\Documents*Customer Data“\Progenesis Ql.p v3.0 Tutorials and Demo Sutes'Proge...  Unlicensed
a sales representative. C:\Users\andy borthwick\DocumentsCustomer Data'\Progenesis Qlp v3.0 Tutorials and Demo Sutes'\Proge... Unlicensed
Once licensed, your runs can be analysed on C:\Usersh\andy borthwick\DocumentstCustomer Data"Progenesis Gl p v3.0 Tutorials and Dema Sutes'\Proge...  Unlicensed
any installation of the software. The licence is C:\Usershandy borthwick Documents'Customer Data'\Progenesis Ql.p v3.0 Tutorials and Demo Sutes'\Proge...  Unlicensed
automatlcally included when archiving an C:\Usershandy borthwick\Documents'Customer Data'Progenesis Qlp v3.0 Tutorials and Demo Sutes'\Proge...  Unlicensed
experlmem.
If your runs have been licensed on another
computer, click here to make the licences VT e v ey oy
available on this computer. L @
If you have one, you can open a licence file to i You cannot save the analysis without a valid license. If you close now your
install analysis will be lost.
If you have just installed a dongle, click here.

Co ]
Run licence code:  __- - S l Use Licence Code l

Section Complete (2)

Note: although the analysis will be lost (Alignment Peak Picking etc) the experiment file and all the ‘loaded
pre-processed runs are retained’. This allows you to reopen the experiment, when you have a licenced code
and/or dongle available, and redo the analysis steps without having to reload the data.

For more details on managing the licencing of your data refer to Appendix 4 (page 79)

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

Waters 13
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Stage 4: Review Alignment

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

Reference run (A2).
Layout of Alignment

To familiarize you with Progenesis QI for proteomics Alignment, this
section describes the various graphical views used in the alignment of the
LC-MS runs

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

Run Include?  Vectors Score
Al 3 416 98.9%
AZ v % Ref

A3 § 413 99.2%
c1 3 223 79.9%
c2 § 227 75.8%
c3 3 213 79.1%

¢ Inthe Run table click on Run C1 to make it current. You will now be looking at the alignment of C1 to
A2 in the unaligned view. Now drag out an area to review on the lon intensity map. The other 3

views will update to reflect the new focus.

QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics | |=E @
File bl X T
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein ..
Impert Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n o n I l n ea r
° A Waters Company
Review Alignment [ showaiigned -] | ShowUnaligned | [X Removevectors -
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
© Learn about the visualisations shown here 540 550 560 570 580 590 600 610 620 6] 540 550 560 570 580 550 600 610 620 6]
i miz * | m/z *
Align retention times automatically
For maximum reproducibility, the software can ' A | [ I‘ B |
automatically align your runs. & & '
@  This run is protected from editing (g H‘ (
\ |
Review the alignment A“gnment | | |
Using the quality control measures, review and Vector Alpha Blend
edit thzrun: ahgnn:nt:l , = (D <b =3 - d ISpIay animates
1. Order the runs by alignment score an 8
start by selecting the first run é ‘ 1 P between current
2. Within each run, inspect and edit any E E and reference runs
areas rated as Needs Review ol L ll 8=
5 s "
© Learn about the review and editing process E E
Reference k- B S (I
Run Run Include?  Vectors Score L) /.:: A\ Zoom: ]il \;‘d ‘@| L “:‘
Al 416 98.9%
(Magenta) \ 3 2 Ion intensity map Total ion chromatogram
&2 v ‘& il 612.5 825.0 1037.5 |1250.0 |1462.5 (16750 |1887|
A3 3 413 99.2% m/z *
Cc1 2 223 79.9% &
{5 . 100000004
Current W s S == & i 2 o G C D
Run c3 3 243 79.1% F 3 T 8000000+ A
(Green) 4 el )| g
= (1l
- 2 & \ |
3 § 60000007 \ \ ]
< \ I\
i ~ Current = | [\
Table of Alignment = 4000000 A \ | [
Vectors and Scores g [E Focus P\ IRy N VANBATA
o | [ [\ \ v
E 20000001 [ \ {1\ “ \ | N ¥
(= / b T A o e J N \
c / ) -~
(3
g |8 o T T T T T
all 26 28 30 32 34
& Retention time (min)
Alignment quality: Good OK Needs review et
Ton maps: & Alignment target % Run being aligned ‘ Section Complete ()

Waters

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.

14
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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.

P Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics o e ==
File *00es
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein 1
ImportData  Alignment Filtering  Design Setup Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report no nl Inear
© VAL Comparl
Review Alignment ShowAligned - | [ Show Unaligned X RemoveVediors -
Sample ions are aligned to compensate for drifts in
retention time between runs.
Ion intensity map
@ Learn about the visualisations shown here — —
612.5 825.0 1037.5 1250.0 1462.5 1675.0 1887.5

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

@ This run is protected from editing

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

@ Learn about the review and editing process

LE 3
Run Include?  Vectors Score
Al Q 416 989% |
A2 v % Ref
A3 Q 413 992% 3 (il
c 2222 799% "
c2 R 227 758% o
c g 243 79.1%
I3
E
N
S E
“ =
c
s
-
H
3
(9
Alignment quality: Good 0K Needs review W‘

Ton maps: # Alignment target % Run being aligned

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

Note: you can use the icon to the right of the panel 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.
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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 [ss0 [s%0 [eoo (610 [620 (630 [640 [650 [¢f

=D | d‘
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-
Q

|

“ Rmnhloaz@ll (lmm) ot
—
e
—

33

@CW

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

[ /5% [s50 [se0 [s70 [s80 [s90 (600 [610 (620 |63
1 m/z *
5] © r

d |
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i |

LI LM W
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| ]& |
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3:;3 l ' m Zoom:gE]

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 |
T [o0 [s0 [s0 [ [se0 [ |70 |70 |20 1
- ) ‘m/zl»
£ w

| A
Lo ’ | |
#] "

| ‘

o] of ’ | |
E-E | w
18
Ak | , I
1% |
-k "L | oo @ RIE

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 ‘misalignment’ and may require
some manual intervention (see Appendix 5, page 80).

QP Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics o[-
File AL XX
Review Experiment  ReviewPeak  Peptidelon  Identity Refine Review Protein :
ImportData  Alignment  Fitering  DesignSetup Picking Statistics Peptides  QCMetrics Identifications  Proteins Statistics Report nonlinear
° A Waters Company
Review Alignment showAligned -] [ howUnaligned | [X_ Remove Vectors ~

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

© Learn about the visualisations shown here

Ion intensity map [}

612.5 825.0 10375 1250.0 14625 16750 1887.5
Align retention times automatically m/z *
For maximum reproducibility, the software can
automatically align your runs.

| Align runs

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 206 989% I
A2 v Ref !
a3 a3 %% )
[« 1 153%] 2 [iEs
c 27 758% '
a 23 791%  |g
8
3
E
g€
2l
c
§
£
#
£
&
Alignment quality: Good = OK M@ Needs review m

Ton 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. QP Protected from editing @

@ Learn about the visualisations shown here

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

pattern and IDs, editing, and tags.
I 3 This run is protected from editinu!

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

Review the alignment

Using the quality control measures, review and I Delete analysis and allow editin I E Cancel i
edit the runs’ alignment: ¥ g

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

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 80)

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.
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To do this for C1, first select Remove ‘All vectors in the whole run’ and then click Align runs automatically.

QP Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics (E=1 EOR ==
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Having re-performed the Automatic alignment the Vectors and scores will appear as shown above.

Since you have unlocked your analysis you must now perform the Peak Picking that was originally

performed as part of the Automatic processing.

To 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

OIP Peak Picking Parameters

s

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

Choose runs for peak picking

You can tick or un-tick each run to
¥| R

control which will be used by the un
peak picking algorithm. Although any Al
run which is left un-ticked will not
affect the peptide ion outlines, it will A2
still have outlines added to it and will A3
be available in the experiment design 4
setup. c1

) c2
Learn more about why you might not
want to select all runs. G

Start peak picking | [ Cancel

OIP Peak Picking Parameters

=)

Runs for peak picking I Peak picking limits I Maximum charge I 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

0 % Base Peak

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

fewer default more
{ 3
DiApvaa minimum peak width
Minimum width: [0 minutes

Start peak picking | [ Cancel

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

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

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

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

Chromatographic peak width

Note: for all 3 Sensitivity modes a ChromatographiC | The chromatographic peak width 9] Apply 2 minimum peak width

peak width (Retention time window) for the peaks T e e o set

i ini I I a minimum peak width, any ion - S -
can be se_t by _appl_ymg a minimum retention window @ minimum peak width, any ic |M.n.mum width: | 0.15 minutes
or peak width in minutes. period will be rejected.

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

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

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

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

OIP Peak Picking Parameters [m3al QIP Peak Picking Parameters |
| Runs for peak picking | Peak picking limits | Maximum charge | Retention time limits | | Runs for peak picking | Peak picking limits | Maximum charge | Retention time limits |
Maximum allowable charge Retention time limits
You can set the maximum charge You can set the minimum and
of ions to be detected. Ions with a maximum retention time for peak
charge greater than this value will VP T . picking. Ions that elute before or minutes
be rejected. S (0N Charge: | 20 after these values will be ignored.
Ignore ions after 75 minutes
Start peak picking ] l Cancel Start peak picking l [ Cancel
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Click Start Peak Picking to start the detection process.

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

this example there are 14473 peptide ions.

QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

File
Review Experiment Review Peak  Peptide Ion Identify Refine Review Protein
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics
Filter peptide ions ) o~

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

Select all peptide ions matching the following filters: 4

v ) Inside area

v ) With charge

v ) Number of isotopes

‘ Delete 0 matching peptide ions ’

‘ Delete 14473 non-matching peptide ions ’

(14473 peptide ions in total)

Retention time (min)

843 —

99.2

Normalisation

Note that all remaining peptide ions will be used in
the normalisation calculation. If deleting a substantial

(=3 Eel )
L XX

Report nOnllnear

A Waters Company

number of peptide ions, you should review the T T T T T T T T
normalisation afterwards.
612.5 8250 1037.5 1250.0

i m/z

E Review normalisation >>

T T T T T T T
14625 1675.0 1887.5

‘ Section Complete ()

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

of these peptide ion properties.

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

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

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

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

Filter peptide ions

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

Select all peptide ions matching the following
filters:

v | Inside area

» | With charge
[] Charge 1 (814 peptide ions)
Charge 2 (5929 peptide ions)
Charge 3 (3341 peptide ions)
Charge 4 (1708 peptide ions)
Charge 5 (465 peptide ions)
Charge 6 (79 peptide ions)
Charge 7 (37 peptide ions)

| Charge 8 (21 peptide ions)

O Charge 9 (16 peptide ions)

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 for DDA - Progenesis QI for proteomics

File
Review

Alignment Filtering

) Charge 5 (465 peptide ions)

Impert Data

[¥] Charge 6 (79 peptide ions)
[¥] Charge 7 (37 peptide ions)
] Charge 8 (21 peptide ions)
[Z] Charge 9 (16 peptide ions)
[T] Charge 10 (14 peptide ions)
[C] Charge 11 (8 peptide ions)
B Charge 12 (9 peptide ions)
[F] Charge 13 (5 peptide ions)
[C] Charge 14 (4 peptide ions)
[C] Charge 15 (3 peptide ions)
[C] Charge 16 (5 peptide ions)
[C] Charge 17 (7 peptide ions)
[C] Charge 18 (5 peptide ions)
[C] Charge 19 (2 peptide ions)

[C] Charge 20 (1 peptide ions)

v ) Number of isotopes

‘ Delete 13559 matching peptide ions |

(14473 peptide ions in total)
Normalisation
Note that all remaining peptide ions will be used in

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

Experiment
Design Setup

m

| Delete 914 non-matching peptide ions I

the normalisation calculation. If deleting a substantial

Review Peak
Picking

Retention time (min)

Review normalisation >>

o

w
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|

992 —

Peptide Ion
Statistics
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Review
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Section Complete \2)

To remove these peptide ions press Delete 914 Non Matching Peptide ions.

Note: if you have deleted peptide ions unintentionally you can use the Undo button to bring them back,

however, when you move to the next section you will lose the capacity to undo the filter.

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

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

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

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

103 —
Mormalisation

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

Review normalisation > >

If you 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.

QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

File
Review
Alignment

Experiment

Import Data Filtering Design Setup

Review normalisation

MNormalisation is required to allow comparisons across
different sample runs.

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

Note: for each sample, only the peptide ions falling
within its robust estimation limits (see graphs) are
used to calculate the normalisation factor. Further
details of how it is calculated are available online.

* Mormalisation reference:

AZ
Normalisation factors:

Run Factor  Log(factor)
Al 115 0.082
A2 100 0
A3 185 027
c1 075 -0.13
cz2 052 -0.29
C3 057 -0.18
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E
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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
53— -
B
Peptide ion: 13385 -
3 Abundance ratio: 1.404e+04
Reference abundance: 149.4
Abundance: 0.01064 0 L
2— .
2
B ’ Upper robust-mean estimation limit: log(10.71) = 1.03
g 1
]
£ | Normalisation factor: log(1.847) = 0.2664 |
& 0+
=1
7 |
1] | Lower robust-mean estimation limit: log(0.2772) = -0.5573
7
- L]
L
-
-3 oo .
-4 -
I | I I [ [ I [
0 2000 4000 6000 8000 10000 12000 1400
peptide ion

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

Normalisation Graphs

iNDrmaJise to all proteins ~

Review normalisation

Mormalisation is required to allow comparisons across
different sample runs.

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

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

<« Continue filtering peptide ions

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

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

There are two basic types of experimental designs:

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

0IP Progenesis Qlp Tutorial for DDA - Progenesis QI for proteomics EI@
File *0Q g
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein | H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n I n ea r
° A Waters Company
New @ Help ~

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

[=X=] -0
0 o| Between-subject Design o-0| Within-subject Design
oo o0
Do samples from a given subject Have you taken samples from a
appear in only one condition? Then A Delete given subject under different Before | During After
use the between-subject design. conditions? Then use the within-
Al Remove F .
. . . subject design.
To set up this design, you simply R e
group the runs according to the Note: you must have a sample from Patient X bl A tl
condition (factor level) of the A3 Remove every subject for every condition to
samples. The ANOVA calculation use a within-subject design.
assumes that the conditions are c Delete .
independent and therefore gives a 1 Remone For examplg you WOLIIICI choqse this e ¥1 ¥z ¥3
statistical test of whether the means — type U,f design for a time Sl
of the conditions are all equal. C2 Remove experiment where every subject has =1 | B2 | =
been sampled at each time point.
C3 Remove ) ) 2 ﬂ 73
Add condition To set up this design, you tell the Patlent Z
B software not only which condition
(factor level) each run belongs to but — — —

also which subject it came from.
The software will then perform a
repeated measures ANOVA,

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

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

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

Additional information on how to apply the Within-subject Design is in Appendix 6 page 84

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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P Create Mew Experiment Design @

Enter a name for the experiment design:

How do you want to group the runs?

@ Group the runs manually
P
Copy an existing design:

) Import 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.

P Progenesis QLp Tutorizl for DDA - Progenesis QI for proteomics EI@
File (LI Y]
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein n 0 n | | n ea r
Import Data Alignment Filtering Deesign Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report
o A Waters Company
AC 1 X New Y Help~
Setup conditions Runs Add Selected Runs to Condition 'l
Setup the conditions that you want to compare below
(e.g., control, drug &, etc), and then assign each of Add to new condition... I
your samples to the correct condition. c2 c3
A Delete e
Al Remove
A2 Remove
A3 Remove

Add condition..

Section Complete (3)

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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An alternative way to handling the grouping of this set and other larger
(and more complex) experimental designs is to make use of sample
tracking information that has been stored in a spreadsheet at the
time of sample collection and/or preparation.

For this example there is a Tutorial Groups.csv file available in the

New

Which experiment design type doy

00
Between-subject Design
co

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.

[P Create Mew Experiment Design
Enter a name for the experniment design:
How do you want to group the runs?
! Group the runs manually

-

! Copy an existing design: | AC

(5]
3

@ Import criteria from a file: DDA_VE.DlTutoriaI Grou Es.csvl Browse... l

Group runs by: |Conditions

Date of Collection

& 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.

WP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics EI@
File LI XY
Review Experiment  Review Peak  Peptide Ion Identify Refine Revigy Profein non | i near
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report e
o A Waters Company
Setup conditions Runs | Add Selected Runs to Condition ¥

Setup the conditions that you want to compare below
(e.g., control, drug A, etc), and then assign each of
your samples to the correct condition. C3

@A Delete

Al Remove

c Delete
C1 Remove
C2 Remove

Add condition..

Section Complete () |

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

Note: both designs are available as separate tabs.

To 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 Ql for proteomics =N =R
File LI rY)
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report non | I near
° A Waters Company
Review Peak Picking X
Mass spectrum (26.424 min) Chromatogram (m/z = 1099.5687)
No filter applied
250000
# Anova (p) g Value Fold Tag |~ Not 2000001 B J C
5770 114E-10 146E-08 Infinity b | 5 20000(H ‘I
14169 116E-10 146E-08 Infinity b | 150000
2725  123E-10 146E-08 Infinity A b | = ~150000-
1656 1256-10 146E-08 Infinity | H g
- £ 100000+ =
1613 143E-10 159e-08 Infinity n, 10000CH
14174 206E-10 199E-08 Infinity b | \
[
2635 206E-10 199E-08 174E+07 b | 5000¢q 50000 [ |
11235 208E-10 1.99E-08 Infinity b | '.‘
12123 214E-10 199E-08 Infinity b | h o ,/ AV \
1 v T T T T 1 1 1 T ' T 1 T ' 1 1
641  2366-10 21E-08  Infinity | 1099 10995 1100 11005 1101 11015 1102 11025 1103 245 25 25.5 26 26.5 27 275 28
- miz Retention time (min)
m »
[ Delete 1 selected peptide ion l
Run | Expression profile
1D Display ‘ 2D Display | 3D Display I Run:
1099 1100 1101 1102 ©12.5 | 825.0 | 1037.51250.0 1462.5 1675.0 18§
Aggregate -
3 miz * mfz *
B (0 5 | .
8

40

o
&
n
i
&
<
I —
] —
9 o in P
g8l — "~y
Charge state: @1 @2 &l g £
B3 @4 (2% ols
@25 o E —— 21 E
= = [
ol g E
I3RE= ol
S D =18
2s ]
@l o«

Expeniment design: Section Complete (3)

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

Mass spectrum (26.424 min)

200000+

150000+

Window B: displays the Mass spectrum for the current peptide ion on the mrz: 105855
selected Run (in window D). Hold the cursor over the peak to indicate :
m/z and intensity

Intensity

100000+

50000+

|

1099 10995 1100 11005 1101 11015 1102 11025 1103
m/z

Chromatogram (m/z = 1099.5687)

250000
Retention time (min): 26.2532 I

2000001 | | Intensity: 237113

1500004 \

1000007

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

sty

inten

50000+

S N \
245 25 255 26 26.5 27 275 28
Retention time (min)

Window D: displays the details of the currently selected run. By default the selected runis [z, Texpression 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).

@z B4
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
e

ArcSinh Normalised Abundance

612.5 | 825.0 141108.1.2‘%3[2 1462.5 1675.0 18

m/z *

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).

Note: doing this updates the focus of all the other windows.
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You can also drag out a larger area on this view that will refocus the other windows.

Run I Expression profile [

fan: [ 70 800 [820 [840 88740959 | | 612.5 |825.0 | 1037.5 1250.0 1462.5 1675.0 188
v =l . ' ; ; ¢ ] i ¥ ¥ m/f [ m/z
(s select J(IEaic | |3 “ p ' o w Ll S
T v |
[B Split HD Merge I N_ "9l % . i ‘ ‘f,i i | “.‘} 7
[C2Add |2 Delete | g ! ’ | H i M Rl ‘:: ol
( ; | e il | B | [ 8
| ¥) Undc | b EE I | I .‘ I8 | i 8"5 .'iwl ,’.v._ '”.
Chargestate: @1 @2 S i ‘; '". |'E et
®: e 2T i o A I |'e
@ >5 ~E i ‘ b "" o g ‘SY.E
T :.E;v ‘., B 7 n I '%
g 5 "t 4 ‘ b "‘ ElE
e 1 | -3
| R i w’ B o W | |4~

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.
QI Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics = E=R =T
File 000
Review Experiment Review Peak Peptide lon Identify Refine Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report non Inear
' W/ - ' . — — S — — - v A Waters Company
@ Nofiter applied ‘ | |0004  [uoo2  [morz  |ueed | too0.4 (w002  |mor3 |uoeg] ] [1000.0  [11002  Jii013  [1102
Y -Create... e i " ’ m/z ¥ || mzr||2 vy o " m/z ¥
§f§"?! | = L AP | S ) .
i 81E &g a8 L
# Anova [p) qValue Fold Tag| ™ Not o E B ol E o
3 2 3
4636 8.72E-11 1356-08 Infinity &l & s 1= o §
~= s =S
5323 981E-11 143E-08 Infinity d e . n 8 B
Ri& R|8 e ]
5770 114E-10 146E-08 Infinity ] b . “ z,mm. = E““"" ENEN g
o ey - _
2725 123810 146E-08 Infinity kl 1099.0  [11002  |11013 11024 10991 11002 |11011573 11024 10991 [11002  |11013 | 11024
1656 125E-10 146E-08 Infinity &l ETE | miz * %'E LA R R B D omiz e Ejs LI miz *
| 8 I \ b} !
1613 143E10 159E08 Infinity " 5 N e RN ke !
gl o g GENS
14174 2066-10 199E-08 Infinity = ;;;ﬁ oF gk
1'e e b
2635 206E-10 100E-08 174E+07 &l S =2 miE
11235 208510 199E-08 Infinity [ 2 2|3 i <
e v - : . zoom: (3 (B[]
( Delete 1 selected peptide ion | o TEaion i
| 1D Display | 2D Display | 3D Display | Run:
e O[O 1009 1100 1101 1102 612.5 [B25.0 | 1037.5 125011 1462.5 1675.0 184
J o , v
Ton map layeut: [] (1] F[fEH] ] 7 miz m/z
| i s
Show: | All runs > ) S it
| |l (e ] NRERE
= = 2 |
7 .
| ¥ Undo ||("’ | ] 2 13‘ "
Ll & B = . "
Charge state: @1 @2 g E e
"EN" PR 2|
= E E
=5 1B &
ol H
R{3 ol B
i S &
=] o
E -3 -3
Experiment design: Section Cornplete@

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

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

849.5 |850.0 |850.5 85L0 |B5LS |852.0 |85L5
m/z *

325 [32.0 [315 [31
4 Retention Time (m. ]

pu

miz *

325, 32,0, [315 |31
4 Retention Time (m..\"
325 [32.0 [315 [31

4 Retention Time (m

k

-
849.5 850.0 |850,5 |B51.0 |851.5 |852.0 8525 849.5 |850.0 |850.5 (851.0 |851.5 B52.0 (852.5

m/z *

[}
[ |

849.5 (850.0 |850.5 |85L.0 |851.5 |852.0 |852.5 849.5 850.0 |850.5 |B51.0 |851.5 |852.0 8515

L

849.5 |850.0 |850.5 (851.0 |851.5 852.0 (852.5

kg m/z | |5 m/z * |5 e
wlE wlE wlE
olF ok ok
o€ il © o ©
[ R] SRR ]
= = pe]
] &la I “m
-4 o o«
Run | Expression profile
Run:
-+ 850.0 850.5 851.0|851.23581.5 852.0 852.. 612.5 | 825.0 lDi?q 1250.0 1462.5 1675.0 188
Aggregate v L - iz "
z
= 851.1645 31.825 %
lg Select || =% Edit
=
&
&
&
= b
D tngo |[® reao | |2
S - Loy o 2l
c c
Charge state: @1 @ 2 E ‘E
]
@: @4 (g -
25 E =/
= = =
35 5
=g =€
-] 2|2
3 & &
] L 1

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

monoisotopic envelope to refocus view.
The 3D Display

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

P Progenesis Qlp Tutorial for DDA - Progenesis Ql for proteomics

File
Experiment  ReviewPesk  Peptidelon  ldenty Refine Review Protein
ImportDsts  Algnment Fitering  DesignSetup  Picking Statistics Peptides  QCMetrics  Identifications  Proteins Statistics Report
Review Peak Picking
% Mo filter applied
4
# | Anova(p) qValue Fold Tag v  Net
4505 000271 000153 587 -
10649 000272 000153 444 [}
4494 000272 000153 424 =]
3607 000272 00053 207 [ng=
10721 000273 00014 217 =]
770 000273 000154 207 =l
1554 000274 000154 24 =l
1570 000274 000154 7.89E+03 n

[E=8{EcE 5=
LAl T X

nonlinear

AWaters Company

N

[T Show other outlines

8511645 31825 x

[] Automatically rotate the view 1) |
Pesk highe 5
; = e | [
smaller larger ¥ Undo |[ @ Redo a1
Charge state: @1 @ 2 -
@3 @4 |5

@zs
4

4 Retention Time (min)

33.0

9549 000274 000154 153 =]
7802 000274 000154 35E<03 .
L '
[ Delete 1 selected peptide ion ]
Run | Expression profile
1D Display | 2D Display | 3D Display Erm
- 850.0 850.5 851.0 851.5 852.0 852! 612.5 825.0 15\37.1 1250.0 1462.5 1675.0 1
Aggregate - . 7

miz

< 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 1005.4 m/z and 31.7 min using the Go To Location tool (at the
intersection of the m/z and RT axis).

Run | Expression profile |

Run:
[Ag te -] |1004.0 1004.5 1005.0 1005.5 1006.0 1006.5 612.5 |825.0 |1037.5 |1250.0 |1462.5 [1675.0 |188]
grega
— m{fz
e Retention Time (min): 31656 [ e | ¢

20

[ == Split ][ = Merge
[3add ||z Delete

o
l m/fz: 10054384
]
l

31.02
40

9 ¢ AP o 3| -’
4.5 = [T

Charge state: @1 @2 [ig] E ' ' E

@z B4 - o = w

Sl E - = E

@ 25 = -~ &

5 ol 5

Bz | . N N P g€

R =&

w i

o o

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

Run:
Aggregate i

E
[ =2 split ” = Merge ]
[Z4dd |2 Delete |

1004.0 | 1004.1004.75340 |1005.5 1006.0 |1006.5 |100

30.0

=
A
) o 5 &
Charge state: @1 @2 %_
@3 @4 |A
@ =5

3L5

32.0
+ 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 then click inside the peptide

ion to reveal the handles.
¢ w ‘ w i

6. Click on the ‘plus’ handle on the peak to add it.
7. Then click outside the peptide ion to update the view.
8. Note: If you are not satisfied with the editing use the Undo button and retry.
9. Note: that a tag is automatically added to the edited peptide ion in the table and the peptide ions id
number is changed to the next available one at the end of the list.
Review Peak Picking Review Peak Picking
No filter applied [ooe | No filter applied .
#  Anovalp) qVelie Fold  Tagl v No #  Anovalp) gVelue Fold  Tag v Not

12255 0343 0.07 418 7734 0343 007 1.2

a |

7734 0343 007 12 5755 0343 007 117

a |

5735 0343 007 117 7304 0344 0.0701 LE2 ey

a|

7804 0344 0.0701 182 - <:I 3392 0344 0.0702 133 - -

3302 0344 0.0702 133 5048 0344 0.0702 125

5048 0344 0.0702 125 7334 0344 0.0702 156

7334 0344 00702 156 .l 5482 0344 00702 128 =
5482 0344 00702 128 ol 8195  0.345 00703 691 =
8195 0345 00703 691 o | 8604  0.345 00703 132

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

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

Selecting and tagging peptide ions for Peptide lon Statistics

Review Peak Picking

There are a number of ways to ‘refine’ your ‘Ranked List’ of analysed o [Ccmsen ]
peptide ions before examining them with the Statistical tools in Peptide :
lon Statistics. These make use of simple ‘Selection’ and ‘Tagging’ #  [Anova(p)| qValue  Fold Tag|~  No
tools that can be applied to the various groupings created in Stage 6 12255 0343 007 418 N
(page 25). An example is described below. 77340343 007 12 al
5755 0343 0.07 117 -
7804 0344 0.0701 l.az - ﬁ
3302 0344 0.0702 1.33 -
5048 0344 0.0702 1.25 =
First expand the 'Peptide ions' table to show all the details by double 7334 0344 00702 156 |
clicking on the ‘Splitter Control’ to the right of the Review Peptide ions 5482 0344 00702 128 |
table. 8195 0345 00703 691 =]
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 000 ge-
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein I H
Impert Data Alignment Filtering Design Setup Picking Statistics Peptides QCMetrics  Identifications Proteins Statistics Report non ‘I ne_ar
@ @ @ () )] (] Q@ (] (] ] o @ ANEgiConan

Review Peak Picking

T Nofiterspplied

# Anova (p) qValue  Fold Tag ~ Notes Highest Mean Lowest Mean m/z z Mass RT (mins) RT window (mins) Intensity  Max CV (%) MS/MS Protein Peptide Score
» A 108E+08
17 0183 00412 11 =] c A 12076552 2 2413296 55584 464 037E:07  504E:07 762 102
39 5A9E-08 405607 16E-05 =] c A 11005857 3 3298735 4574 315 853E-07  7.876-07 158 19
61 234E-06 5806 16E-03 =] A < 11762272 3 3525860 48720 88 £83E-07  2226+07 235 55
o 343808 305607 1356-03 =] A c 6568613 2 1311708 44596 421 61E+07  1176-08 898 ES)
19 187807 036607 805 =] c A 9889848 2 1975055 51484 482 536407 919E-07 145 18
10 63E-03 429807 1 =] < A 6638603 2 1325724 47557 477 518E-07  160E-08 645 &7
23 34E07  141E06 637E-03 = c A 9009713 2 1799928 40004 287 471E+07  BASE-07 246 15
54 363606 BOBE06 3256403 =] A c 10610071 2 2120000 54334 61 426E+07  2526+07 266 64
38 504606 LOSE-05 128E-03 =] A c 997.4478 2 1932881 32637 253 419E-07  381E-07 341 28 .
o - m, »
[ Delete 1 selected peptide ion ] -
1D Display | 2D Display | 3D Display | Run:
i a0t 805 806 807 508 809 6125 [8250 1037.5 [1250.0 [14625 |1675.0 [188
logegete o] & e v e
- | 2

|40

¥) Undo

z Bz e i

Charge state: @1 @2 £ £

@3 @4 o 2

RS |BlE =E

5 . % 5

e i T r—s el

3 s

Section Complete (3)

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

File 0 0Q@ge-
Review Experiment  Review Peak  Peptide lon Identify Refine Review Protein li
Import Data  Alignment Filtering ~ Design Setup  Picking Statistics Peptides ~ QCMetrics  Identifications  Proteins Statistics Report n 0 !1 ‘l nea r
L L o L () o @ L L L L | A Waters Company

Review Peak Picking

| Y No filter applied

# Anova (p) qValue Fold Tag |~ Notes Highest Mean Lowest Mean m/z Mass RT (mins) RT window (mins) Abundance Intensity MaxCV (%) MS/MS Protein Peptide Score P
7053259 2 140863 341E-05 442 -

9257347 4 3698.910 248E+05 442
9577371 4 3826919 1.05 151E+05 100
1061.0065 2 2119.999 0.644 144E+05 126
0.935 897E+05 215

No tags to assign

REEGEENEE N & =S E
P SN ST ST =

1439 00267 000888 21 =] 39518 105 999E-04  453E-05 262 El
New tag...
4175 0.0169 000624 392 el kT " 35643 0385 9.98E+04  269E+03 173 2
uick Tags
1244 000648 000304 242 &l —————————| 42725 0817 998E+04  523E+05 224 7
* Edit t
4973 00536 0015 126 =] & = 54032 0831 998E+04  196E+05 877 0
2083 00684 00181 329 sl 9431200 3 2826338 56463 135 997E+04  453E+05 60.8 0 -
< m ] 3
[ Delete 2333 selected peptide ions |
1D Display | 2D Display | 3D Display.
| l | [] [e04 805 805 807 808 [@809.7327 [612.5 [825.0 [1037.5[1250.0] 1462.5[1675.0] 183
1 m/z * m/z *
" H
8
&) i
9 Unde |[®Redo | |B] o — —x g
Chargestate: @1 @2 . o miE
83 @4 v ale
@325 E FE
< <
-] i £
B8 2|5
=g =g
& &

erment desn Section Camlete )

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

[i] Most abundant

[ ok [ cencal |

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

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

Review Peak Picking

43 No filter applied
4 PP

£ Anova (p) gValue Fold Tag |* Notes Highest Mean
3486 0162 00363 164 8 L C
6400 0.024 0oos2 117 8 E C
5200 0.0414 00124 148 8 L A
1330 000682 000 E‘ Mast abundant C
1439 0.0267 0.00 A

Mew tag...
4175 0.0169 0.00 -

Quick Tags 4 I Anova p-value...
1244 000848  0.00

L? Edit tags Mazx fold change...

4973 00338 001 Modification
2085 0.0684 00181 329 . No MS/MS data
1381 315E-06 727E-06 7.84 i No protein ID

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

The table now displays peptide ions with multiple tags.

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

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

== Mo filter applied [r——|
Y
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Review Peak Picking

. No filter applied
Y )

# Anova (p) qValue Fold Tag = Mc
0.0362
0.0082 . |
0.0124 n
0.00316 . |
1439 00287 ooogss 21 &l
4175 0.0169 0.00634 382 |
1244 000848 000304 242 sl
4973 0.0536 0.013 126 al
2085 0.0684 00181 329 &l
1381 315E-06 7.27E-06 7.34 l~
¢l ’

[ Delete 2333 selected peptide ions l

(WP New Quick Tag =

Where a feature has:

IAnuva p-value: (£ = | 005 I

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

I Create tag I Cancel

0P Mew Quick Tag =]

Where a feature has:

Max fold change: |2 =| 2

pply the following tag:

Max fold change 2 2

I=

[Coseoo ]| Corce |

Review Peak Picking

®,  Nofilter applied
Y )

# Anova (p) qValue Fold Tag | = | Not
1613 143E-10 1.59E-08 Infinity
927 0284 00583 125

489 752e-03 9.24E-05 115

1067 0.000316 0.000285 7.79
1743 0.0144 0.00562 3.29
403 0865 0.152 102
2529 394E-03 552E-03 155
426 0.0483 0.014 1.86
460 0.0331 00105 148

]

.

U

sl EENEED
AN Ay AN AN AN a] & [apana

4

-

35



Progenesis QI for proteomics User Guide

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

qﬁmﬂm peptide ions Qﬁﬁmm peptide ions

Create a filter Create a filter

Show or hide peptide ions based on a selection of their tags. Move tags to the appropriate boxes to 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. 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 (2333 peptide ions)

Anova p-value £ 0.05 (8174 peptide \ons)l
Max fold change = 2 (9822 peptide ions)

' Most abundant (2333 peptide ions) . Anova p-value £ 0.05 (8174 peptide ions)
. Max fold change 2 2 (9822 peptide ions)

Show peptide ions that have at least one of Show peptide ions that have at 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) gValue Fold Tag|~ Notes Highest Mean Anova (p) gqValue Fold Tag|~ Notes Highest Mean
263E-05 3.99E-05 ™ Add anote.. 263E-05 3.90E-05 214 M Adda note...
00337 00106 ™ Add anote...
000336 000181 54 M Add a note...
000923 0.004 1.02E+03 M Add a note...
00107 000449 668 M Addancte...

0.0337 169 ™ Add a note...

0.00336

Most abundant
0.00923

Anova p-value £ 0.05
Ly Max fold change 2 2

= I I I I alal gl gl
= = I I I alalalal g

0122 00127 000512 354 . Ll 0122 00127 v m
ew tag...
14212 0000238 0.000244 Infinity . El 14212 0000258 ( Quick T N
uick Tags
0120 00251 000849 865 ® Lkl 9120 00251 {
L? Edit tags
14407 0.0266 000888 277 8 Ll 14407 0.0266 o —
9307 0.0082 000293 675 8 Ll 9307 0.0082 000233 675 L

Create a tag for them called Significantly up in C, tagging 3946 peptide ions.

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

lﬁ

Create a filter
L 4 Tag flltE‘r applled Sheow or hide peptide ions based on a selection of their tags. Move tags to the appropriate boxes to
- . . Edlt. create the filter. For more guidance, please see the online reference.
peptide ions may be hidden v
Available tags: Show peptide ions that have all of these tags:
' Anova p-value £0.05 (8174 peptide ions) r. Most abundant (2233 peptide ions) I ‘

. Max fold change 2 2 (9822 peptide ions) |
Significantly up in C (3846 peptide ions)

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

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

Hide peptide ions that have any of these 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.

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

the Most abundant peptide ions.

u"*”

Calculating...
With 2333 of 13559 peptide ions selected.

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.

WP Progenesis Qlp Tutorial for DDA - Progenesis QI for proteamics o e ==
File T
Review Experiment  ReviewPesk  Peptidelon  Identily Refine Review Protein :
ImportDats  Alignment  Fitering  DesignSetup  Picking Statistics Peptides  QCMetrics Identifications  Proteins Statistics Repart nonlinear
@ A Waters Campang
Question: Principal Components Analysis
Are there any outliers in my data? £ 08 i i . .
Does my data cluster according te my experimental ]
conditions? = 08
What's this? A 06 1
PrincipalCompenents Analusis produces a simplified, o~
eraphical representation ofyour multidimensional data. H 0.4
More.. £
£ 02 1 e
3
. = 00 -— —
Ask another question ¥ £
£ 21
= Tag filter applied £
peptide ions may be hidden Edit. | = . -
04 ] .
2  Anova qValue Power Tag~v Cluster =
144 527612 307E-09 = 9995 [ ) 0.6 t + + t } t + + + t t
-0.6 -0.5 04 -0.3 -0.2 0.1 0.0 01 02 03 04 05 06
1917 3.06E-11 102E-08 = 9905 (7 o I
Principal Component 1 [* 7667%
314 635E-11 129E-08 = 9905 7
1450 74E11 129608 x 9095 [ [stendardised Expression Prafiles -]
e e A [————
1613 143610 159E-08 = 9905 (7 s
2635 206E-10 199E-08 = 9905 (7 ’
641 236E-10 21E-08 = 9905 [ g 19 ] —_
1619 515E-10 266E-08 = 9995 [ [ /
k]
3886 616E-10 293E-08 = 9995 [ ] /
& 0.5
3825 B.0SE-10 34E-08 = 9905 [ H /
4 /
3676 9.34E-10 353E-08 = 9905 [ E oo
I+ /
3118 969E-10 3G4E-08 2 9905 [ 3 /
2665 144E-09 425E08 2 9905 (7 § o5 //
5
k] y,
3114 162609 46E-08 29905 [ j /
9021 1.36E-09 486E-03 > 9905 [ & - e
« i v
Experiment design 15
Review your data from a different perspective:
Current design: | AC - Section Cumpletee)|

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?
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It answers this question by:

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

WP Progenesis Ql.p Tutorial for DDA - Pragenesis Ql for proteomics =N R <)

File se@gs
Review Experiment  Review Peak  Peptide lon Identify Refine Review Protein | A
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 nin eaT

0 A Waters Company

Question:

Are there any outliers in my data?

Does my data cluster accerding to my experimental
conditions?

What's this?

Prindipal Components Analysis produces a simplified,
graphical representation of your multidimensional data.

More...

Principal Components Analysis

=}
=)

=
@
L]

=
=

=
=}
I
|

Ask anether question ¥

| F Il e |
2 Anova Tag v Cluster *
144 527E-12 3.07E-09 = 9935
1917 3.06E-11 1.02E-08 = 9995
314 635E-11 1.29E-08 = 9935
1450 74E-11 1.29E-08 = 9935
2725 1.23E-10 146E-08 = 9995
1613 143E-10 1.59E-08 = 9995
2635 2.06E-10 1.99E-08 = 9935
641 236E-10 21E-08 = 9935
1619 515E-10 2.66E-08 = 9995
3886 6.16E-10 2.93E-08 = 9935
3825 B.05E-10 3.4E-08 = 9935
3676 9.34E-10 3.63E-08 = 9995
3118 969E-10 3.64E-08 2 9995
2665 144E-09 4.25E-08 = 9935
3114 162E-09 46E-08 = 9995
902_1 186E-09 4.86E-08 = 9995
4 1

| Principal Component2 |3 12.58%
& =
o i
|
t
.
.

=
-
.

e
=

. . . \ ) ) )
§ T T + + + +
04 -0.3 -02 -01 0.0 01 02 03 04 05 0.6
Principal Component 1 | 76.67%

=}
=
&
W

[standardised Expression Profiles -

h

PTITTOEETETT99999
00000 CCOOOOO

Standardised Normalised Abundance

1

Experiment design a5
Review your data from a different perspective:

Current design: | AC - Section Complete [©) |

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

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

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

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

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

Note: Power analysis is discussed in Appendix 7 (page 86)
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Correlation Analysis

. i L : P Filter the peptide ions =
Use the tags, created in Review Peak Picking, to filter .
h tide i in the tabl Create a filter
t € pep Iae ions In € table. 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:
We are going to explore the Correlation Analysis for @ Max fold changs 2 2 @ Anova p-value 2 0.05 (8174 peptide ions)
all the peptide ions that were tagged at the view S Signéficantly up in C _
. u Most abundant (23 pi ) Sh tid that h t least ;
results stage with an Anova p-value < 0.05. theas tagpy - (one that have st fesst one o
On pressing OK the PCA will recalculate using these Hide peptide ions that have any of these tags:
peptide ions, you can (to save time) stop this
calculation by pressing Cancel calculation and then
set up Correlation Analysis for the 8174 peptide ions. — —

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.

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

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

- Performing correlation analysis...

*
d | With 8174 of 13559 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.

P Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics [=n Eom(==]
File (1T rY)
Review Experiment Review Peak. Peptide Ion Identify Refine Review Protein | H
ImpertData  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report noniinear
@ A Waters Campany
Question: Dendrogram
Group my peptide ions according to how simar their 25
expressian profiles are.
What's this?
‘We have used Correlation Analysis to evaluate the 20
relationships between the expression profiles of your
peptide ians.
The results are shown in the dendrogram. 15
More... g
g
H
Ask another question ~ %
( Tag fil lied )
= Tag filter appli
[# Anova qUalue Power Tag~ Cluster » 05
9911 5.76E-10 285608 2 9995 (g —
7508 6.01E-10 291E-08 > 9995 [iy Q
3886 6.16E-10 293808 2 0995 (@ 00
7656 635E-10 296E-08 > 9935 [y Q
10.. 652E-10 297E-08 > 9995 [y [+
1896 719E-10 322808 2 9995 (g .
8858 7.42E-10 3.266-08 > 9995 (g
9875 7O2E-10 3402 29995 (@ 2]
3825 8.05E-10 34608 > 9955 () H
£
4950 8.57E-10 3.56E-08 = 9995 (g g |
11.. 886E-10 35308 2 9995 [iy [+3 i
4806 B.93E-10 3.58E-08 > 9995 (U 0 Eo
5
3676 9.34E-10 363608 2 0995 () H
4235 937E-10 363608 > 9995 [iy Q B
£
3118 9.69E-10 364608 2 9995 [ @ E
12.. O79E-10 364E-08 > 9995 [iw Q- 21
< 0 | v
Experiment design 3
Review your data from a different perspective:
Current design: |[{AC i 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).

Create new tag @

@ Up regulated in C

[ ok || cancel |

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

Create new tag IE'

[:] Up regulated in A

[ ok ][ cancel |

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

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

Create a filter

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

Available tags: Show peptide ions that have all of these tags:

E Most abundant (2333 peptide ions)
@ Max fold change = 2 (9822 peptide ions)
Up regulated in A (4228 peptide ions)

a Anova p-value £ 0.05 (8174 peptide ions) ‘

Show peptide ions that have at |east one of
Significantly up in C (3946 peptide ions) these tags:

a Up regulated in C (3946 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.

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

P Progenesis Qlp Tuterial for DDA - Progenesis Ql for proteomics [E=m ==
File Al F Il
Review Experiment  Review Peak  Peptide lon Identify Refine Review Protein | A
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n on I nea r
. A Waters Company
Identify Peptides MS/MS Spectra
Bun ms/ms jon sgarch_as by exporting peak st files ~ ) Batch inclusion options for creating export list of ms/ms spectra
to & protein identification program.
T Nofier sppiied Export Rank # Run Scannumber Exported Peptide ion intensity  Precursor intensity (%) Charge Precursorm/z Isotope Idscore P
(g | su 2m ] o) e005) _07) 2] 0071l
+ MS/MS | Protei T. 5 33 2 Al 2948 Ne 7.6e+007 1.5e+006 19 2 529.3010 1
roteins ag | ™ Scor
a7 | 210 0 p= . 43 2 Al 2990 No 7.6e+007 8.5e+005 11 2 539.3008 1
1 52 0 a = a7 2 M 3040 Ne 7.6e+007 7.3e+005 10 2 539.3007 1
51 |1 0 a 58 2 Al 3126 Ne 7.6e+007 3.0e+005 04 2 529.29097 1
- 26 2 A 2906 No 7.6e+007 2.9¢+006 38 2 539.3008 1
17 j102 0
- 19 2 M 2855 Ne 7.6e+007 1.5e+007 20.2 2 539.3004 1
75 j90 0 -
@ 44 2 A2 3163 Ne 7.7e+007 8.2e+005 11 2 539.3005 1
47 |88 0 -
- 6 2 A2 2890 Ne 7.7e+007 6.6e+007 835 2 529.3012 1
S Kl b - 10 2 n 2631 No 7764007 Gles007 796 2 5393006 1
L L - 17 2 A2 2979 No 774007 2504007 331 2 530.3007 1
G KL - 2 2 m2 3027 No 7.7e+007 TAes008 97 2 520.3004 1
LA K L] 30 2 A2 2077 No 7.7e-007 18e+006 24 2 539.3007 1 .
73 |74 0 -] o m J J
44 |70 0 - . . = 5 T 5 = B = =
@ Peptide ion number 2, m/z 539.3004, retention time 30.518 min, charge + n
116 | 69 0 e .
Run:Al Scan number.2686
] S — T — 2 15000
Select the search program you're using: -
[Moscet al 5 27
= » 10000
Help £ z
£ 5
[ Export 37276 ms/ms spectra ] g 313w =
g 5000
MSMS Preprocessing =
[T] Limit fragment ion count 1000 B 23529 | l | | ‘I JL { ‘ l
| L | L. o
Deisotoping and charge deconvolution 533 540 541 547 o I‘J 2IIJD 460 : - 560 t B[I)D ! m‘DD
mz miz
[ Import search results o
Clear identifications - Section Complete (3}
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Note: ensure that NO tag filters are applied and that Mascot is the selected search engine.

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 of 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 37276 as
shown on the Export button.

Select the search program you're using:

[Mascot v]

Help

I Export 37276 ms/ms spectra I

M5MS Preprocessing
[7] Limit fragment ion count (1000

Deisotoping and charge deconvelution

Before exporting the spectra, the set can be further refined. [ Import search results
Note: many of the abundant peptide ions have a large number of Clear identifications -
spectra associated with them. To control the number of spectra
for each peptide ion, expand the Batch inclusion options.
QP Progenesis Op Tutorial for DDA - Progenesis () for proteomics =N R <=
File ) ) o . LY Y}
Iporsa Mgt Feing  Desgniep | Pecng  Saac et GCMere emmetes  feies  swees  fepon nonlinear

)

Identify Peptides MS/MS Spectra

~) Batch inclusion options for creating expert list of ms/ms spectra

| Rank [greaterthan  =| 5

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

N filter applied

Peptide ion intensity |less than -

A Waters Company

Run:A1Scan number:2636

i)

i, r 15000

Select the search program you're using:

Help

Export 18131 ms/ms specira

MSMS Preprocessing

292724
10000

Intensity

31,399
5000

Retention time [ min|

[T] Limit fragment ion count 1000 33,529+

Create..
[:‘ Peptide ion = [less than | Precursor intensity | less than |
£ MS/MS Proteins Tag ¥ Scor Charge | less than - Precursor intensity | jacs than v‘
(%)

o Scan number |less than -| Run name :mmams =)
1 152 0 -]
s1o11 o -] Exported [equal to B - Peptide sequence | contains -
17 102 0

“ Isotope [less than - Protein accession | contains -
7590 0 -
47 88 0 ] I score [lessthan =) Protein description |cantsins -
ESI 0 -]
2w 0 s Include in export I Exclude from expml Clear all filters
g 78 0 a@
4 75 0 -]
—— o a 8 Export |Rank # Run  Scannumber Exported Peptide ion intensity Precursor intensity (%) Charge Precursormfz Isotope ldscore P
- o p 5| 14440 A3 6145 No 15+005 10e+005 652 3 566.3132 1
) _ 5 14444 A3 6324 No 12e+005 T4e+004 610 2 656.8617 1
116 69 0 a
7' 6; 0 a a 6 163 7200 No 11e+008 78e+007  TLT 3 8054420 1

] 6 2 A2 2890 No 77e+007 66e+007 855 2 5383012 1
0 67 0 - = =
34 65 0 ]
o o e Peptide ion number 2, m/z 539.3004, retention time 30.518 min, charge +2 m

Deisotoping and charge deconvolution

Import scarch results

Clear identifications -

T
1000

Section Complete ) |

For example: We will make use of the 'Rank’ value to reduce the number of Spectra being used for each

peptide ion to a maximum of 5.
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The 'Rank’ of each MS/MS spectra is determined by comparing its % value against all other spectra
matched to the same peptide ion.

Export # Run  Scan number  Exported I Peptide ion intensity  Precursor intensity I{%J Charge Precursorm/z Isotope Ids
c an1 e~ sETT a1 £ ne 1 nne 0 o @4 97C 1 -
| The rank of each MS/MS spectrumn found by comparing its "%’ values against all other spectra matched to the same peptide ion.

> TR oo ™D ey FEETOT oy > IOy 1

=

[ 6 1800 A3 4618 No 2.9e+005 1.1e+003 394 2 783.8677 1
[ 6 1756 C2 8216 No 2.9e+005 1.6e+005 544 2 729.8898 1 v
| m | 3

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

Set the Rank filter to 'greater than' 5 and click Exclude from export this reduces the number to spectra to
export to 18131

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

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

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

U7 T )
. 0 & Peptide ion number 286, m/z 901.462, retention time 34.662 min, charge +2 i
[ o P - Run'C2 Scan number3762

[
=1
=)

Select the search program you're using:

[Ma;(ot -] % L
g ]
Help = A
< 5 2 10
[ Export 18131 ms/ms spectra ] g
3
MSMS Preprocessing = 50
[7] Lirnit fragment ion count 40 5 IH| “ ‘ Ly )
L
901 902 503 904 505 J
Deisotaping and charge deconvolution Py 0 500 1::20 1500

[ Import search results =
Clear identifications - Section Comp [l | (2)

Peptide ion number 286, m/z 901.462, retention time 34.662 min, charge +2
- Run:C2 Scan number3762

-
455 0 -
54 64 0 [}

Select the search program you're using:
[Mascot v]

Intensity

Help
[ Export 18131 ms/ms spectra ]

=

0

Retention time [ min|

wn

MSMS Preprocessing 0

Limit fragment ion count |40 z

500 1000 1500
me

o T
]

501 502 803 S04 805
mz

[] Deisctoping and charge deconvolution

l Import search results ]

Clear identifications - Section Complete (3)

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 18131 spectra to export, as described above:
1. Select appropriate search engine i.e. Mascot
2. Click ‘Export 18131 ms/ms spectra’ 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 12A (page 98) for details of the 'Search
Engine' parameters used in this example

Tip: For exporting mzldentML of results to PRIDE where the Search
Method is MascotSearch you must select additional Mascot Export
Fields when exporting your search results from Mascot to Progenesis:
(Protein sequence (Protein Hit Information) and Start and End (Peptide
Match Information)), Appendix 12A (page 98)

Note: the blue link provides you with details on the appropriate formats for
exporting search results and access to additional formats

Select the search program you're using:

SEQUEST (dta & pepXmil files)
Phenyx

Spectral Library Search

lon Accounting

Deisotoping and charge deconvelution

[ Import search results

Clear identifications -

Select the search program you're using:

’Mascot v]

Help

[ Export 18131 ms/ms spectra ]

MSM5 Preprocessing
[T Limnit fragment ion count |40

Deisotoping and charge deconvolution

[ Import search results

Clear identifications -

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.

P Progenesis Qlp Tutorial for DDA - Progenesis QI for proteomics

File
Review Experiment Review Peak
Alignment Filtering  Design Setup Picking

Peptide Ton Identify Refine Review Protein
Statistics Peptides QC Metrics  Identifications Proteins Statistics

Import Data

Identify Peptides

Run ms/ms ion searches by exporting peak list files

to a protein identification program.
.
Peptide ion # | less than

97 219 o =

MS/MS Spectra
~ Batch inclusion optians for creating export list of ms/ms spectra
Rank ter th -
No filter applied ank | greater than

Precursor intensity
(%

Peptide ion intensity |less than
Precursor intensity | less than

less than

[=Sr=]r=]

LLl X T

nonlinear

A Waters Company

m v
Select the search program you're using:

[Mascot -

Help

Export 0 ms/ms spectra

Retention time [ min|

MSMS Preprocessing
[7] Limit fragment ion count 40

901 9502 503 904 505

Deisctoping and charge deconvelution i 0 500
| Import search results |
Clear identifications. -

1152 |2gi2s497e3sTgizst | @ 750 Sean number | ess than Run name | gaptaigs
51111 [11gi112181130,gi1c | @ 6261 Exported [cqualta [:] Peptide sequence | contains
17102 |2gi2s54976387gi25* | @ 128 . . :
75 w0 ) e Isotope | less than Protein accession |contains
7 88 |3gi21702505gi254¢ | @ 398 mes
WP Import search results E==
3 @ o =]
- . ) E] Exclude from export [ Clear all filters

7 80 0 - ( | 8898 spectrum matches have been imported and assigned to peptide ions
8 78 |2gi2s4976387gi2* | @ 607 -
4735 |2gi254976387gil25! | @ BT
S ) - [ export ensity (%) Charge Precursorm/z lksotope Idscore P
w ) - ] e+005 379 4 7840883 1

. . - =] e+004 281 3 655.3530 1 =
116 69 |20i254076387,i25' | @@ &Ll4

9 o e+ - : -
=] 13 263 1 3758 N 232005 44e+005 132 3 5106259 1

7 68 |2gi2s4976387gi25t | @ 463 A = ‘ =
10 67 |6gi112181139,6i20t | @l 828 .
M4 65 2254076387625 | @l €77
sa 64 Saisevegmig | @ 102 - Run:C2 Scan number3762

1000 1500
mz

Section Complete ()

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

relevant score for each searched peptide ion.

In order to review the quality of the Peptide Search results click on the next stage in the workflow, QC

Metrics.

Waters
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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.

0P Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics = |
File I Y
Review Experiment  Review Peak  Peptidelon Identify Refine Review Protein H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n o] n | n ear
@ 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. 5004
40
Revi N - 40
eview the experiment metrics 400+
Review the experiment, locking at trends across §° 3 §°
all runs, or focusing on a single run: 2001 5 éEO—
Overview 3 ‘£ £
e | 0 metrics have been flagged “20& %2& ngEF
.| Sample preparation metrics = =
0 metrics have been flagged 100H 10 109
| Instrument metrics
| 0 metrics have been fisgged . . \ S e A e e e e e e e s S B e e e
Proteins Peptides Peptide ions 0 20 40 60 80 100 120 140 160 180 200 0 1 2 3 4 5 6 7 8 4
. | Experiment metrics Identifications LC peak width (seconds) Log10fabundance)
0 metrics have been flagge
Precursor m/z | Precursor retention time | Mass errors
Flag any areas for concern 40+ 60
If you see anything that's a cause for concern, 401
click its flag button to enter a comment about it. 504
El -
3 3 <,
Produce a report £ 30 540
Create a report for either the flagged metrics, or S ] = 3
for all metrics. 2t € g
2 5207 220
Report all metrics ‘ £ £ =
104 104 10
Lt e e e e e e e e e e
ol | o <109 7 -5 -3 -4 1 3 5 7 910
400 600 800 1000120014001600180020002200 1st 2nd 3rd Ath -0 8 6 -4-20 2 4 6 8 10
m/z Retention time quartile Mass error (ppm)
Precursor charges | Missed cleavages (assuming trypsin) | Peptides per protein (overview) |
404 501
- 601 =
@ F Ko
= 5 5
S 5 S
£ £ 40 2307
2204 S g
1
£ £ & 207
204
104 104
o T T T T T v
R A R A R AR @ 0 ! 1 ' 10 20 30 40 50 60
Experiment design Precursor charge Missed cleavages Number of peptides
Review your data from a different perspective:
Ls d: [P =
I Current desians | AC vI egen Mot identified O Identified Section Complete (3) ‘
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:

Missed cleavages, modifications and abundance dynamic range

configured and performing correctly:
Mass accuracy, abundance dynamic range (again), precursor charges, MS1 scan rates

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.

Interpretation and use

Waters
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Sample preparation metrics — highlighting issues or problems with the preparation of your samples:

Instrument metrics — highlighting whether your chromatography column and mass spectrometer are

Experiment metrics — concerning the identified proteins and peptides in your experiment, allowing you
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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 widtlm @ ]
40
30+
:
S 204 20 £X < 40
g O Mot identified: 38.73%
= Bldentified:  152%
104 Total: 40.25%
0 20 40 60 80 100 120 140 160 180 200
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 the Identify peptides

stage.

As an example the following section describes how sequential filtering of the Peptide results can be
performed using the following thresholds described below:

¢ 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’

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

WP Progenesis Qlp Tutorial for DDA - Progenesis QI for proteomics

Specify a set of deletion criteria bits [lessthan <

In the batch deletion criteria, enter the property -
values for a set of identifications you want to Mass :‘955 than ‘
delete.

Absolute mass error (ppm) [less than -
Delete the unwanted identifications miz [ th - ‘
To delete the identifications you don't want, click :‘*55 an

ither: Retention Time |less than -
* Delete Matching Search Results, to delete the

highlighted 10s

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

File
Review Experiment  Review Peak  Peptide lon Identify Refine Review
ImportData  Alignment Fitering  DesignSetup  Picking Statistics Peptides QCMetrics  Identifications  Proteins
Refine Identifications Batch deletion criteria
If your peptide identifications include unwanted or |5=m [iess than -] [a0 |
irrelevant results, you can remove them here.

Protein
Statistics

Report

(B2 el =
Ll XY

nonlinear

A Waters Company

Sequence Length [jess than ~|
Charge [ess than ~|
Sequence | contains ~|
Accession | contains ~|
Description | contains ~|
Madifications [contains ~|

[ CiDelete matching search results | [ L1 Delete non-matching search results | | Reset the criteria |

#  Score Hits  m/z RT(mins) Charge Mass
e e o e s mm s omwons oo e
delete, click Reset the Criteria and then return to 150 13753 5 74591 5125 2 1480.8(
step 1 above. 159 13753 5 74501 5125 2 1480

No fiter applied 159 13753 5 74591 5125 2 1489.8(
Creste... | 159 13753 5 74591 5125 2 1489.8(

161 3930 5 82569 4575 4 32087

2 LTotalHi= | = ElliziiChanciilag 161 3930 5 82569 4575 4 32087
. 161 3930 5 82560 4575 4 3208.7:

z w0 3303004 3052 2 « 61 2030 5 82560 4575 4 32087

3% 5983214 3148 2 u 62 9125 5 117006 5873 2 2338.1(

4 10 6242013 2846 2 u 162 9125 5 1170.0¢ 5873 2 2338.1(

535 6043377 27134 2 ] 162 9135 5 11700t 5873 2 2338

6 15 6263146 3956 2 § 162 9125 5 11700t 5873 2 23318

710 4622705 3500 2 ] 162 9125 5 11700t 5873 2 23318

g8 12 7538284 3144 2 ] 162 9125 S5 11700t 5873 2 2338

9 0 656.8613 4480 2 € 165 6435 5 45227 4222 2 90253

0 1 5638603 4756 2 | 165 6435 5 45227 4222 2 90233

1n 20 5053191 3747 2 i 165 6435 5 45227 4222 2 90233

12 18 5738033 2530 2 i 165 6435 5 45227 4222 2 90253

u s 5733247 4230 2 V. 165 6435 5 45227 4222 2 90253

< m ‘ '- :_i‘ o o § T o B

Mass err

006
0.06
0.06
006
0.06
071
071
071
071
032
032
032
032
032
032
-0.54
-0.54
-0.54
-0.54
-0.54

Sequence

@ FAELLGEWV..
@ FAELLGEWV...
@ FAELLGEWV...
@ FAELLGEWV..
@ FAELLGEWV...
@ ELTeasA...
@ ELnTeasA...
@ ELITPASA...
@ ELITPASA...
@ LDNLGDG...
@ LDNLGDG...
@ LONLGDG...
@ LONLGDG...
@ LONLGDG...
@ LONLGDG...

@ AFLGLLNR
@ AFLGLLNR
@ AFLGLLNR
@ AFLGLLNR
@ AFLGLLNR

Accession
@ gi|1266991...
@ gilz743823...
@ gilz028732...
@ 5i[3065200...
@ gij3594118...
@ gi|87239956
@ gi|2549763...
@ gi|2067250...
@ gil92380869
@ gilg7230054
@ gil21702503
@ gij2551018...
@ gilg7239952
@ gi[71732944
@ gi|1463250..
@ gi3743823...
@ gil1266901...
@ gi2545507.
@ gij1266990...
@ gi|2196705..

Madifications

Description
rubrerythrin [Clostridium difficile 630]

Rubrerythrin [Desulfitobacterium dichloroeliminans
rubrerythrin [Clestridium celluloverans 743€]

putative ruberythrin [Clestridium difficile QCD-32g5
Rubrerythrin [Clostridium sp. DL-VII]

s-layer protein, partial [[Clostridium] difficile]

cell surface protein (S-layer precursor protein) [Clos
S-layer protein A, partial [[Clostridium] difficile]
s-layer protein, partial [[Clostridium] difficile]

s-layer pratein, partial [[Clostridium] difficile]

S-layer protein [Clestridium difficile]

<ell surface protein (S-layer precursor protein) [Clos
s-layer protein, partial [[Clostridium] difficile]

S-layer protein [Clostridium difficile]

S-layer protein, partial [Clostridium] difficile]
Rubrerythrin [Desulfitobacterium dichlorogliminans
rubrerythrin [Clostridium difficile 630]

Rubrerythrin [Desulfitobacterium metallireducens D
rubrerythrin (Rr) [Clostridium difficile 630]
rubrerythrin [Desulfitobacterium hafniense DCB-2]

m

] >

[ Resolve conflicts >>

| | 2903 search resuits. 512 matching batch delete options. |

Section Complete () |

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 (512 matching out of 2903)

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

Click Yes.

OIP Delete 512 search results?

3

| Are you sure you want to permanently delete 512 peptide search results?

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

=E]rE=]
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File
Review
Alignment

Experiment

Import Data Fitering ~ Design Setup

Refine Identifications

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

Specify a set of deletion criteria

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

Delete the unwanted identifications.
To delete the identifications you don't want, click
either:
+ Delete Matching Search Results, to delete the
highlighted IDs.
* Delete Non-matching Search Results, to
delete the IDs that are not highlighted

Review Peak
Picking

Peptice fon
Statistics

Identify

Peptides QC Metrics

Batch deletion criteria

Score |less than

Hits | less than
Mass | |ess than
Absolute mass error (ppm) |less than

m/z |less than

Retention Time | |ess than

Identifications

Refine Review

Proteins

protein
Statistics

Report

nonlinear

A Waters Company

ssquence Langth

Description [ contains

- Iregex: like|pt t I

| Delete matching search resuits | | L Delete non-matching search results | | Reset the criteria |

Reset the crteria fo start agai % 5 (P Delete 714 search results? 53 | |ession  Modifications Description  *
To smeciy anether batch ot 1 d:ﬂ:';mmm o 75 549763 cell surface protein (S-layer precursor protein) [Clos
sdte;;ti,:‘\::i:el.zeset the Criteria and then return to 73 Are you sure you want to permanently delete 714 peptide search results? | $551019... <ell surface protein (S-layer precursor protein) [Clos

59 2380869 s-layer protein, partial [[Clostridium] difficile]
% Nofiterappid 59 551019... cell surface protein (S-layer precursar protein) [Clos
59 463258... S-layer protein, partial [[Clostridium] difficile]
PR — o 59 Yes 549763... <ell surface protein (S-layer precursor protein) [Clos
59 067250... S-layer protein A, partial [[Clostridium] difficile]
\5 5957 5 53830 3052 2 10765¢ -036 @ LLFTQVONK @ gil2702505 S-layer protein [Clostridium difficile]
. 538.3004 3052 2 ‘ 5957 5 53930 3052 2 10765¢ -036 @ LLFTQUDNK @ gil§7239956 s-layer protein, partial [[Clostridium] difficile]
2 55 5083214 3149 2 L] 5957 5 53030 3052 2 10765¢ -036 @ LLFTQVDNK (@ gif2067250. S-layer protein A partial [[Clostridium] difficile]
4 0 6242013 2846 2 ] 5957 5 53830 3052 2 10765¢ -036 @ LLFTQVDNK (@ qi[87239954 s-layer protein, partial [[Clostridium] difficile]
5 3% 5043377 2734 2 ] 5957 5 53930 3052 2 10765¢ -036 @LLFTQVONK @ gill12181l. s-layer pratein, partial [[Clostridium] difficile]
6 15 6263145 3956 2 ] 5957 5 53930 3052 2 10765 -036 @ LLFTQVDNK @ gi71732944 S-layer protein [Clostridium difficile]
7 1 4622705 3500 2 ] 5957 5 53930 3052 2 10765t -036 @ LLFIQVONK @ gils7239952 <layer protein, partial [[Clostridium] difficile]
g 1 7538284 3144 2 ] 5172 5 50832 3148 2 11346 -019 @ YQWLYPE. @ gil463259.. S-layer protein, partial [[Clostridium] difficile]
9 30 6568613 4460 2 ] 5172 5 50832 3143 2 11346 019 @ YQWLYPE. @ gil2067250.. S-layer protein A, partial [[Clostridium) difficile]
10 18 6638693 4756 2 i 5172 5 50832 3148 2 11346 019 @ YQWLYPE. @ gilg7230954 s-layer protein, partial [[Clostridium] difficile]
120 5053191 3747 2 i 51725 59832 3148 2 11346 -019 @ YQWLYPE. @ gil21702505 S-layer protein [Clostridium difficile]
12 18 S728033 2530 2 P 5172 5 50832 3148 2 146 -019 @ YOWLYPE. @ gil92380850 s-layer pratein, partial [[Clostridium] difficile]
FPR— S723242 4230 2 i 5172 5 59832 3149 2 11946 019 @ YQWLYPE. @ gil2067250.. S-layer protein A, partial [[Clostridium difficile]
'l m ‘ ;7 -'_d = === = === = S S I TR ] L . . .‘-,/. " - >

[ Resolve conflicts > > I | 2065 search results. 714 matching batch delete options. |

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

==E=]
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File e
Review Experiment Review Peak Peptide lon Identify Refine Review Protein H
Import Data Alignment Filtering  Design Setup Picking Statistics Peptides QC Metrics  Identifications  Prateins Statistics Report non | Inear
. A Waters Company
Refine |dentifications 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 Charge
In the batch deletion criteria, enter the property
values for a set of identifications you want to Mass |less than Sequence | contains
delet
et Absolute mass error (ppm) Accession
Delete the unwanted identifications - . - -
To delete the identifications you don't want, dlick m/z |lessthan [ oescrption [doesnitcontain v clestridium aificle |
sither: Retention Time Modifications
* Delete Matching Search Resuits, to delete the
highlighted ID:
. Doate N:n-m:lchmg Search Reslts, to ) Delete matching search results | [ [ Delete non-matching search results | | Reset the criteria |
delete the IDs that are not highli
£ Sd 0P Delete 177 search results? 52 | |ession  Modifications Descripton  *
Reset the criteria to start again -
T nets anather bateh of dentfeations to 90| 556544... electron transfer flavoprotein beta-subunit [Clostric
delete, dlick Reset the Criteria and then return to 7 Are you sure you want to permanently delete 177 peplide search results?  [095712.., cell wall protein V [[Clostridium] difficile]
step 1 above. 12 3745726 flagellin subunit FiC [[Clostridium] difficile] =
% Nofher applcd 12 266078... fiagellin € [Clostridium difficile 630]
12 668937 fiagellin [[Clostridium difficile]
R - o o - 12 Yes 549739.. flagellin subunit [Clostridium difficile QCD-6626]
otal Hits | m/z (min_Charge Tag 12) 0281485 flagellin subunit FIC [[Clostridium] difficile]
i W e 12465 5 11505( 3952 2 23171 021 @ LESTQNNL. @ gij2618637.. fiagellin [[Clostridium difficile]
B 5393004 3052 2 12465 5 115050 3952 2 231711 021 @ LESTQNNL. @ gi[2606820. Flagellin subunit [Clostridium difficile CD196]
3% 5883214 3149 2 13752 5 74591 5125 2 148080 006 (@ FAEILGEW.. (@ gil2033889. rubrerythrin [Clostridium sp. JC122]
4 10 6242913 2846 2 13753 5 74591 5125 2 148080 006 @ FAELLGEVV.. @ gi1266990. rubrerythrin (Rr) [Clostridium difficile 630]
5 35 6043377 2734 2 13753 5 74591 5125 2 148980 006 @ FAELLGEVV.. @ gi[15896831 rubrerythrin [Clostridium acetobutylicum ATCC 824
6 15 6263146 3056 2 13753 5 74591 5125 2 14898 006 @ FAELLGEWV.. @ gij2196705.. rubrerythrin [Desulfitobacterium hafniense DCB-2]
71 4622705 3500 2 13753 5 74591 5125 2 14808( 006 @ FAELLGEW.. @ gill500162.. rubrerythrin [Clostridium beijerinckii NCIMB 8052]
8 12 7538284 3144 2 13753 5 74591 5125 2 148080 006 @ FAELLGEW.. @ gill266991. rubrerythrin [Clostridium difficile 530)
a3 6568613 4460 2 13753 5 74591 5125 2 14808 006 @ FAELLGEVV.. @ gij3743823. in [D terium dichloy
0 18 6638603 4756 2 13753 5 74591 5125 2 14508 006 @ FAELLGEW.. @ gij3028732. rubrerythrin [Clostridium cellulovorans 7438]
1o s953191 3747 2 13753 5 74591 5125 2 148080 006 @ FAELLGEVV.. @ gi|3504118. Rubrerythrin [Clostridium sp, DL-VIT]
18 5738033 2530 2 9125 5 11700 5873 2 23381( 032 @ LDNLGDG.. @ gil21702505 S-layer protein [Clostridium difficile]
I, Sr330m0 4239 2 9125 5 117000 5873 2 23381 032 @ LDNIGDG.. @ gif2551019.. cell surface protein (S-layer precursor protein) [Clos _
. e mene . vimmns cman  n mmanir anm  Bhimiises O memess - e
i ] ] ol [ ] v

Resolve conflicts >> I | 1351 search results. 177 matching batch delete options. |

Section Complete .2}

Having applied all the filters there will be 1174 search results remaining

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

Waters
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Resolving Conflicts

This stage allows you to examine the behaviour of the identified peptides and choose to resolve any conflicts
for the various peptide assignments at the protein level.

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

The number of conflicts you have to resolve will depend on the scope and stringency of the filters you apply
at the Refine Identifications stage.

Details on performing conflict resolution are available in Appendix 8 (page 87)

For this guide: we will NOT resolve the conflicts.

QP Protein quantitation options @
Quantitation method:
[Relative Quantitation using Hi-N - I
The following pages describe the handling of Protein _ : 3 %
Number of peptides to measure per protein {N):

grouping and Protein Quantitation. Options for these
are available at both Resolve Conflicts and Review
Proteins

I Use protein grouping I.e. hide proteins whose peptides are a subset
Of anOther Protein s,
Note: the default settings are to Use Protein Grouping

and Relative Quantitation using HiN (peptides =3) oK || Cancel

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 a group where the protein with the greater

number is deemed the ‘patriarch’ and appears in the proteins table.

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

Experiment design: lAC V]
Proteins No flter applied Peptide ions of gi| 254973900 No filter applied
Create... | Create... |
Accession Peptides Unique Conflict: Score * # I [ Score Hits Correlation Mass Mass error (p...  RT (mins) Charge Tag - *
@ gi[260682215 (+1) 2 u 18 2,081 67 ® 2 639 5 0965 1669.889 -0.0445 429 i B =
@ gil1 26700407 16 16 0 1641 171 e 1 103 5 0963 1669.588 -0.562 428 2 B
IO gi|254973900 (+9)| 15 15 0 1851 14z e 2 101 5 0,921 1230609 0423 24 2 B
@ gi[126698450 (+1) [9i]254873300 - flagellin subunit [Clostridium difficile QLD-66c26] } 125 5 0.955 2917115 0205 95 : B
@ 0i[126697969 (+1) 10 10 0 9% - 172 & 2 60.9 3 0.951 2317.115 02 395 3 " -
4 n (2 4 1L r
1 Protein: gi|254973900 flagellin subunit [Clostridium difficile QCD-66c26]
¥ No protein selected
Peptide ion views | Protein resolution
Conflicting proteins Peptide ions of conflicting protein
Accession Peptides Unique Conflict Protein Score z I [ Score Hits Correlation Mass Mass error (p..  RT (mins) Charge Tag *  Abu
4 n 2 4 n 3
(£) Refine Identifications l I Protein options... I Section Complete )

Now open the protein options and untick Use protein grouping to examine the effect of the process.
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As grouping is switched off the grouped proteins appear with conflicts to the other group members and there

will be no unique peptides for each group member.

Experiment design: [AC

™

Proteins Neo filter applied Peptide ions of gi| 260682017 No filter applied
MAccession Peptides Unique Conflict: Score Tag “ # I [ Score Hits  Correlation  Mass Mass error (p...  RT (mins) Charge Tag ~ Abundance Confl *
(b 9il260662017 15 0 17 1.85E+03 | 452 © D 93.3 5 0.961 1676.838 -1.23 355 : B TA5E+05 7
(@ 91254973900 15 0 127 1.85E+03 135 © 0 ] 4 0.959 1407 656 0441 392 : B 1.27E+05 7|2
@ gil5668937 14 0 123 1.9e+03 g5 © 0 109 5 0.966 1692832 -1.01 22 : B 4,62E+05 7
(@ 0i|261863741 14 0 121 1.76E+03 465 © 1 474 5 0.976 1692.835 -0251 na 3 B 5.57E+05 7 =
@ gil10281485 10 0 94 L.27E+03 EEECINEI - 4 0.869 142365 0418 37 2 764E+04 7
@ 9i126657810 10 0 9 119E+03 291 © 0 438 4 0961 1676838 -1.39 355 3 B T6E+05 7
@ gil10281487 8 0 LE 965 158 © 0 125 5 0.955 2317115 0.205 395 : B 5.55E+06 6
(@ 91|21702505 26 0 69 2.5E+03 2775% © 0 776 5 0.864 1386.71 0102 191 : 512E+04 6
I! qi[73745726 5 0 54 662 | 172 o 2 609 3 0951 2317.115 0.2 395 ER 3.09E+06 6
@ 9i260682215 24 1 EZ) 2.08E+03 < 48 o 2 101 5 0921 1230609 0423 24 2 H 307E+06 6~
4 | m | + < | 1 | +
1 Protein: gi|260682017 flagellin subunit [Clostridium difficile CD196]
§ Protein: gi|254973900 flagellin subunit [Clostridium difficile QCD-66c26]
Peptide ion views | Protein resolution
Conflicting proteins for peptide ion 432 Peptide ions of gi| 254973900
Accession Peptides Unique  Cenflict: Protein Score # I [ Score Hits Correlation Mass Mass errer (p...  RT (mins) Charge Tag * Abundance Corl=
' gi|254973900 15 0 127 195E+03 452 o 0 933 5 0961 1676.838 123 355 2 B TA5E+05 i
1D gi|260682017 15 0 127 195E+03 1358 © 0 99 4 0959 1407 656 0441 392 2 B 1.27E+05 iIE
1 gil5668037 14 0 123 19E+03 g5 o 0 109 5 0966 1692833 -1.01 2 2 B 4.62E+05 i
| gil261863741 14 0 121 176E+03 465 O 1 474 5 0976 1692835 -0.251 219 3 B8 5.57E+05 i
@ gil10281485 10 0 94 1.27E+03 339 o0 1 84.7 4 0.869 1423565 0418 237 2 = T64E+04 i
1 gil126657810 10 i 91 119E+03 291 © 0 438 4 0961 1676.838 -139 355 3 B 7.6E+05 i
@ gilLo281487 8 0 75 965 158 © 0 125 5 0955 2317115 0,203 385 2 B 5.55E+06 ¢
D gil73745726 5 0 54 662 758 © 0 776 5 0864 1386.71 0102 191 PR | 5.12E+04 ¢
172 o 2 60.9 3 0951 2317115 02 385 3 B 3.09E+06 ¢
o aan - -~ e - s 4 mmn ~am. ~a - (=1 [ra—— ,f
4| 1 » 4| 1 | F
l@ Refine Identifications l l Section Complete ]

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

Note: flagellin has no unique peptides as they are all present in flagellin subunit protein hence the reason

for grouping. As a result, all the conflicts are internal to the group.

Now set the Protein Options back to Use
protein grouping.

Waters

THE SCIENCE OF WHAT'S POSSIBLE

OIP Protein quantitation options

Quantitation method:

=

[Relatiwz Quantitation using Hi-N

)

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

I Use protein graupinali.e. hide proteins whose peptides are a subset

of another protein’s,

QK | [ Cancel
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Protein Quantitation options

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

proteomics.

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.

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.

| Relative Quantitation using non-conflicting peptides

QIP Protein quantitation options IEI

Quantitation method:

Relative Quantitation using Hi-N -]
Absolute Quantitation using Hi-M
* Requires a calibrant protein to calculate absclute amounts
* Uses mean calibrant abundance measured across runs
* lUses 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 (

* 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

Absolute Quantitation for HCP using Hi-N
* Requires a calibrant protein to calculate absolute amounts
# |ses calibrant abundance measured per run
* Uses the most abundant N peptides
* Calculates the amount of HCPs per run in fmol and ng

QP Protein quantitation options

Quantitation method:

[Relative Quantitation using Hi-N

1)
- I —-
Mumber of peptides to measure per protein (N): [+

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

| QK 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 quantitation enter the accession number (i.e. for enolase) and amount for

the calibrant.

[l
Mumber of peptides to measure per protein {N): 3 =

'UH’ Protein quantitation options (23]
QP Protein quantitation options @ Quantitation method:
Quantitation methad: [Absnlute Quantitation using Hi-N ']
[Absolu‘te Quantitation using Hi-N '] Mumber of peptides to measure per protein {N): 3

Calibrant accession: g\|12670071

Calibrant accession: | Ay The calibrant protein can't be found. How will gi[126700730
measurements be calculated? enolase (2-phosphoglycerate dehydratase) (2-phospho-D-g.

Amount (fmol):

subset of another protein's,

gi[126700794
Amount (fmol):

- lyceraldehyde-3-phosphate dehydrogenase [Clostridium d
Use protein grouping i.e. hide proteins whose peptides are a subset o . 9y - ’ phosp 4 = L
of ancther protein’s Employ protein grouping, i.e. hide proteins whose peptides are a

Cancel

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.

Waters
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) - © Help
Review Proteins 7 No filter applied
Using this s, v ca find th proeins of
interest in your experiment.
Set the quantitation options *  Maxfold change Highest Mean LowestMean Description Amount (fmel) - A Amount (fmol) - C
1f you've not already done so, choose . heptulose-T ot - | dehyde-2-ahosoh 2 .
e o e o, |2 B8 A c transketolase, central and C-terminal (Sedohep! o glyc phosphate glycalaldehy | 20.1 234 E
use of Hi-N, protein grouping and more. 354 c A fructose-16-bisphosphate aldolase [Clostridium difficile 6301 213 754
111 A 4 thioredoxin 2 (Tre2) [Clostridium difficile 6301 482 433
497 a c transcription elongation factor GreA [Clostridium difficile 630] 90.1 181 o
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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.

To generate values for Absolute Quantitation for HCP (Host Cell Proteins) select the 5t option on the drop
down at the beginning of this section.

Note: there are 2 differences between this HCP-specific option and the Absolute Quantitation option:
e The mass of protein present is also reported in ng in addition to the amount in fmol

e The calculation of protein amounts and masses present is based on measurements of the
calibrant protein present in the same run, and not a pooled measurement over all the runs. It
does still assume a specified amount of a calibrant in every run. However, it does not pool
information across the runs to derive its relationship between the calibrant and observed
abundance. The amount of a contaminant is instead calculated directly by relation to the
observed amount of the calibrant in the same run.

. . @ Help
Review Proteins No filter applied
Using this screen, you can find the proteins of Create... |
interest in your experiment.
Set the quantitation options *  Description : Amount (fmol) - A Amount (fmol) - € Amount (ng) - A Amount (ng) - C
If you've not already d , ch .
berwreen ralntive and abechibe Zu‘;?'\stﬁatiun, formate--tetrahydrofolate ligase [Clostridium difficile 630] 945 112 057 0574
use of Hi-N, protein grouping and more.
Protein options.. | gamma-amincbutyrate metabolism dehydratasefisomerase [Clostridium difficile 630] 319 144 178 0.802
glyceraldehyde-3-phosphate dehydrogenase [Clostridium difficile 630] 5.56 144 0238 0522
As for Absolute Quantitation enter the accession number and amount for the calibrant.
P Protein quantitation options @ QI Protein quantitation options @
Quantitation method: Quantitation method:
[ﬂbsolute Quantitation for HCP using Hi-N - | [a‘\bsolute Quantitation for HCP using Hi-N > |
Number of peptides to measure per protein (N): 3 % Number of peptides to measure per protein (N): 3 EI
Calibrant accession: Calibrant accession: | gi|126700790
Amount (fmol): Amount (fmol): |50
Use protein grouping i.e. hide proteins whose peptides are a subset Use protein grouping i.e. hide proteins whose peptides are a subset
of another protein’s, of another protein's.
OK ] [ Cancel OK ] [ Cancel

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.
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How the values for the calibrant behave across runs comparing Absolute Quant and Absolute Quant
for HCP using the same calibrant

Description Amount (fmol) - A Amount (fmal) - C

elongation factor Ts [Clostridium difficile 630] 465 5.06

enolase [2-phosphoglycerate dehydratase) (2-phospho-D-glycerate hydro-lyase) [Clostridium difficile 630] 746

FOF1 ATP synthase subunit beta [Clostridium difficile 630] 331 114

Description = Amount (fmol) - A Amount (fmol) - C Amount (ng) - A Amount (ng) - C

elongation factor Ts [Clostridium difficile 630] 919 306 0113

ey ——————y——— _——
6.56

FOFL ATP synthase subunit beta [Clostridium difficile 630] 0327 0382

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

Using non conflicting peptides

OIF Protein quantitation options

Quantitation method:

[Relatiw: Quantitah'nrl using non-conflicting peptides I ']

Use protein grouping i.e. hide proteins whose peptides are a subset

of ancther protein’s.

ok || Cancel

The relative Quantitation can also be performed using all peptides.

OIF Protein quantitation options

Quantitation method:

[Relatiw: Quantitaﬁonl.lsing all p-eptidesl "l

Use protein grouping i.e. hide proteins whose peptides are a subset

of ancther protein's.

[ ok || cancel |

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 12: Review Proteins

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

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

and selecting Quick Tags...

Q1P Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

File
Eiperiment  Revew Peask  Peptidelon  Identity Refine Review Protein
Import Dats  Alignment Fitering ~ DesignSetup  Picking Statistics Peptides ~ QCMetrics Identifications  Proteins Statistics Report

E=8

nonlinear

A Waters Company

. . @ Help ~
Review Proteins - No filter applied
Using this screen, you can find the proteins of
interest in your experiment.
Set the quantitation options Accession Peptides Unique peptides Confidence score Anova(p) qValue Tag | = Maxfold change HighestMean Lowest Mean Description
If you've not already done so, choose between . g g .
e T e e et e e e @ gil126699603 3 3 236 123606 326E-06 @ 537 A c decarboxylase
protein grouping and more. @ gizero1103 1 1 517 SO6E-06  1E-05 & 517 A c nbose—S—phcs;H
@ gifL26699939 3 3 36 S3E-06  1E-05 & &5 A c transketolase, ¢
@ giLzesore7z 2 2 6616-06 109E0S @ c A fructose-16-bi
In the table, sort and filter the proteins based - Anova p-value £ 0.05 — ioredoxin 2 (

on their measurements, to generate a shortlist @ gij126701178 3 @ Maxfold change = 2 -05 133605 & 497 A
for further review. i g
@ gil254974053 1 1 05 141605 @ &% c
@ How are the measurements calculated? New tag...
) @ 4il126699756 3 3 . A
To sort the table by a given value, simply click Quick Tags > Anova p-value..
the relevant column header. @ 5il260682215(=1) 24 1 C
. B Edittags Max fold change...
. @ gil254973900(+9) 15 15 — A
Review the proteins Add to Clip Gallery... Medification...
For each protein of interest, review its peptide @ 4il126697690 6 [ Sequence A
measurements and correlations: @ gi26700634 3 3 208 299 a
R —— Peptide tags contain...
@ gil126699940 1 1 733 346 e v T &
You can also double-click to review a protein. @ gilL26700297 2 2 164 367E-05  27E-05 ® 22 A
Export data for further processing @ gil126697583 1 1 793 433E-05  3E-05 & A
By exporting your data to external tools, there's @ 0il126700790(+1) 8 8 744 4.756-05  3E-05 & 292 c

no limit to your analysis. Pl — m, ]

Selected protein: thioredoxin 2 (Trx2) [Clostridium difficile 630]
- View peptide measurements
Export protein measurements.

transeription el
cell surface pre
elongation fact
hemagglutinin,
flagellin subun
ferredoxin/flav.
PTS system ma
transketolase, |
propanediol ut

DNA binding p

A0 N0 N0 R0 >0

enclase (2-oha ~
»

C
ponpeitencseners | . . I A

Export peptide ion measurements

ArcSinh Normalised Abundance

Experiment design .
Review your data from a different perspective:

1l

Current design: | AC proteins di 145

Section Complete (3)

As an example, let us explore Thioredoxin 2.The table indicates that this protein is most highly expressed in

Condition A by 11.1 fold over the lowest condition (C).

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

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

0IP Progenesis QLp Tutorial for DDA - Progenesis Ql for prateomics

File
Review Experiment  Review Peak  Peptide lon Identify Refine Review Protein
Import Data  Alignment Fitering  DesignSetup  Picking Statistics Peptides ~ QCMetrics  Identifications  Proteins Statistics Report
[ (® Return to list of proteins ] [ 4 Previous protein ] [ JL Next protein

Review selected protein Accession: gi|126699571 @ ‘

Review the selected protein's identified peptides and Description: thioredoxin 2 (Trx2) [Clostridium difficile 630]
validate their expression patterns.

T Mofiter applied

=]
Ty

nonlinear

AWaters Company

@ Help ¥

Choose the level of detail Z  Identifier lons Score Comelation Ancva (p) Max Fold Change Highest Mean Lowest Mean

View the properties and expression profiles of AL NC ) [ [oo00is& (156 |a ¢ |
cither peptides or individusl peptde lons: (220 7500500
4241 2130.0509n | 2 0.995 c
: @ Peptides © Peptide ions ..m M____

O 46097 14587017n 1  60.280 0399 0000972 168 c
©  332721460462n 2 44080 0985 633E-05 13 A c

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

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

Select all peptides

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

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

@ Learn about tagaging and filtering

[ standardised Expression Profiles

detail at the Refine Identifications step. 20

Teg

You can then review their identifications in mare __

Abundance Neutral Mass

4.364E+05
227E+05 14587017
2784E+05  2146.0462

Stdandi g Mormallesd Abundance

Experiment design
Review your data from a different s

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

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

Note: a correlation score for each peptide is available to facilitate the validation of peptide expression.

Waters
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By selecting all the peptides you can compare the pattern of expression across all the samples allowing you

to identify any ‘atypical’ behaviour

assigned to the current protein.

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

1 Choose the level of detail
View the properties and expression profiles of
either peptides or individual peptide ions:
Show: @ Peptides (O Peptide ions
Tip: you can also double-click a peptide to select

and view its companent ions.

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

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

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

@ Learn about tagging and filtering

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

Experiment design
Review your data frem a different perspective:

P Progenesis QLp Tutorial for DDA - Pragenesis QI for proteomics =] ==
File T
Review Experiment Review Peak Peptide lon Identify Refine Review Protein I H

ImportData  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report nonlinear
— S ~—r W W ~—r e — S . g W A Waters Company

@ Help ~

| (® Return to list of proteins ] [ 4 Previous protein ] [ I Next protein ] >

Review selected protein Accession: gi|126620071 @ | |

Peptide profiles:

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

mer | oo
R T S

n

[ tandardised Expression Profiles

@ Contributes to protein measurements @ Does not contribute to protein measurements

Scroll to the right on the table for the sequence and modification details. Use the navigation buttons on the

top left either to review each protein’s peptides by stepping through the list or return to the protein list and
select a specific protein to review.

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

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

to review.

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

[E=8 E=R =)

validate their expression patters.

Select all peptide ions

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

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

@ Learn about tagging and filtering

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

Experiment design
Review your data from a different perspective:

Current design: [AC -

File AL KX
Review Experiment Review Peak Peptide [on Identify Refine Review Protein I H

ImportData  Alignment Filtering  Design Setup Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report n On Inear

- - - - - - - - - )] - v A Waters Campany

@ Help

(® Return to list of proteins. ] [ﬁ Previous protein ] [ Il Next protein @ Help
Re‘f'lew selected prnt.enT Accession: qi|126699571 @ -_r No filter applied
Review the selected protein's identified peptides and Description: thioredoxin 2 (Trx2) [Clostridium difficile 630]

an LowestMean Tag |+

Choose the level of detail
1 View the properties and expression profiles of [ o] 227E+05 7303581 2 4697 -0.51 a DDATVPNIENMIK
e e oo [ _ o7 [* vorvicooarveenwik| |
3B4E+06 | 7110243 3 42429 017 VDEVTKDDATVPNIENMIK
how: @ Peptides [ | | [13me0s | -

Tip: you can also double-click 3 peptide to select - e

and view its component ions. c © 214E-05 7163563 3 23269 025 @ VDEVTKDDATVPNIENMIK [17] Oxidation (M)
c & 5443E+04 107403 2 33269 -048 @ VDEVTKDDATVRNIENMIK  [17] Oxidation (M)

Compare expression profiles

Select peptide ions in the table to show their c & 2266E406 6033518 2 48.79 008 @ VLGLPTMAIVK

expression profiles in the chart below. c B 43626405 611349 2 40481 042 @ VLGLPTMAIVK [7] Oxidation (M}

Madifications

Abundance m/z Charge Retention Time (mins) Mass error (ppm) Peptide Sequance

[ m

Skandardmd Expressien Profiles

u

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

Note: peptide ions with different
level.
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charge states are now displayed, these are deconvoluted at the peptide

55



Progenesis QI for proteomics User Guide

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

Review Proteins

interest in your experiment.

2 Create a shortlist to review

shortlist for further review.

O g|\254974605 4 0.000154 6.79E-05 278

In the table, sort and filter the proteins
based on their measurements, to generate a @ gi|126698631 (+ | 9i|126697767 - 60 kDa chaperonin (Protein Cpn60) (GreEL protein) [Clostridium difficile 630]

@ How are the measurements calculated?

To sort the table by a given value, simply

OIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics =N EcR (|
File “0Q9 g
Review Experiment Review Peak Peptide lon Identify Refine Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n ! I nea r
- o — — - - - — — . - - A Waters Company
@ Help ~

? No filter applied
Using this screen, you can find the proteins of Create... -~

1 Set the quantitation options |~ Accession Peptides Unigue peptides Confidence score Anova (p) qValue Tag | v Maxfold change Highest Mean Lowest Mean Description
If you've not already done so, choose o y .
betweon relative and abealute quantitation, @ gil126700198 1 1 466 0.000104 4.9E-05 - 014 A C phosphatass, 2C
use of Hi-N, protein grouping and more. @ gi|126700129 3 3 267 0000125 5.68E-05 ‘ 232 A C translation inhibi
C

electron transfer 3

T O 3 I S R [T

@ gi126698915 [ 557073854 - 60 kDa chaperonin [Clostridium difficle QUD-66¢26] 305 ribosomal pr

0

cell wall-binding
) gi[255305190 - 60 kDa chaperonin [Clostridium difficile ATCC 43255]
i - heat shock pratein Gro ostridium] difficile]
@ gijpssi0963 (- gilB8E6080 - heat shock pratein GrofL [[Clostridium] difficil
@ gil126699972 | gi[71732873 - heat shock protein GroEL [[Clostridium] difficile]

cell surface prote

thioredoxin redu

P OE B OO
0N E 00 P e

click the relevant column header. @ gi|126699583 2 2 197 0.000219 8.03E-05 - 5.1 RNA-binding pra
3 Review the proteins @ 5il126697654 3 3 215 0.00023  B22E-05 - 245 305 ribesomal pr

For each protein of interest, review its "} gi|126699299 2 2 311 0000248 B44E-05 ) 334 dinitrogenase iro ~

peptide measurements and correlations: o m ] C

View peptide measurements l

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

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

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

[ Export to pathways tool l

[ Export protein measurements. l -

e

Experiment design

Review your data from a different perspective:

ArcSinh Normali...

»

Current design: l AC

'] Quantifiable proteins displayed: 145 Section Complete (3

To view members peptides click on View peptide measurements.

Click on Select peptides of to show the list of additional group members. Then as you click on one of the
member proteins its peptides are highlighted in the table.

P Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics ===
File «89as
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein I H
Import Data  Alignment Filtering  Design Setup Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report no f'l Inear
— — — — — — — — — . — - A Waters Company
@ Help ~
(® Return to list of proteins ] [ 4" Previous protein ] [ Il Next protein l @ P

Review selected protein

validate their expression patterns.

and view its component ions.

2 Compare expression profiles

Review the selected protein's identified peptides and Description: 60 kDa chaperonin [Clostridium difficile QCD-66c26]

Choose the level of detail ;3 # Score  Correlation Anova(p) Max Feld Change HighestMean Lowest Mean Tag |~ Abundance m/z Charge Retention Time (mins)

either peptides or individual peptide ions:
Show: () Peptides @ Peptide ions

Tip: you can also double-click a peptide to select

Select peptice ons in the tabe to chow their lm__ﬂ-ml

expression profiles in the chart below.

Accessi

Qi|254973854

‘ T Mo fiterapplied

T o =15 FR - W

® 978 77730 0988 0000371 299 C A - 2018E+05 6967028 3 54.573 4
® 2005 106.050 0591 6.88E-05 3.83 C A -_ 2153E+05 10445499 2 54.624
1185 68460 0.997 117E-06 513 C 144E+05 5358258 2 35.849

(3}

[ Select all peptide ions.

Select ions of ™ I

Correlation values for the expre
also be seen in the table.

3 Resolve any quantitative ou
Tag any peptide ions whose ex|
an outlier for this protein.

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

[Standardised Expre

gi|126697767
protein) [Clostridium difficile 630]

ion Profiles

@ Learn about

detail at the Refine Identificati

You can then review their ident] =

4i|255305190
60 kDa chaperonin [Clostridium difficile
ATCC 43255]

Experiment design
Review your data from a different pi

Current design: | AC

gi| 8886080

heat shock protein GroEL [[Clostridium] -
- v‘f_—‘/ E
gi| 71732873

heat shock protein GroEL [[Clostridium]
difficile]

protein measurements @ Does not contribute te protein measurements
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You can tag all the peptide ions for a protein or edit and tag accordingly for ‘atypical behaviour’. Then

remove these peptides at the Refine identification stage in the Workflow. Example, at the Protein level of

Review proteins use the search facility to locate the protein with accession gi|126700790.

[F Progenesis Qlp Tuterial for DDA - Progenesis QI for proteomics ==
File AL XYY
Review Experiment  Review Pesk  Peptidelon Identify Refine Review Protein li
ImportData  Alignment Filtering ~ DesignSetup  Picking Statistics Peptides QCMetrics  Identifications  Proteins Statistics Report nonlinear
. A Waters Campany
- . @ Help ~
Review Proteins -T No filter applied
Using this screen, you can find the proteins of [ Create... l I gi|126700730 xl
interest in your experiment.
Set the quantitation options 4 | Accession Peptides Unique peptides Confidence score Anova [p) qValue Tag |+ Maxfold change Highest Mean Lowest Mean |Desct
bt e slots gumtion, RT3 & ¢ a4 azseas lasees | < B
use of Hi-N, protein grouping and more.

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

and then click on Show: Peptide ions then select 2 of the poorly correlated right click on the selection and

Create a New tag, Poorly Correlated.

0P Progenesis Ql.p Tutorial for DDA - Progenesis Ql for proteomics

detail at the Refine Identifications step.

Significantly up in C

|

=

Up regulated in C

Up regulated in A Create new tag

File [
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein |
Import Data  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Igentifications  Proteins Statistics Report nonlinear
- A Waters Company
@ Help ~
© Return to list of proteins ] [’u\ Previous protein ] [ b Next protein ver
Review selected protein = Nofilter applied
Review the selected protein's identified peptides and D : enolase (2-phosphoglycerate ) (2-phaspha-D-glycerate hydro-lyase) [Clostridium difficile
validate their expression patterns. 630]
Choose the level of detail oz Score | Correlation Anova (p) Max Fold Change Highest Mean LowestMean Tag |~ Abundance m/z Charge Retention
View the properties and expression profiles of 2 -
cither peptides of idwidasl peptide fons: ® 774 88370 0995 000061 295 C A @ 213E:05 6648871 2 63377~
[[Shows © peptides © Peptideions | © 2728 105600 0977 000201 134 c A @ 109905 10240464 2 66,666
Tips you can also deuble-click a peptide to select  © 849 57950 0962 0000319 278 c A @ L052E+05 5253028 2 39.086
and view its component ions. ® 3750 - 0959 0000485 257 C A W 477E+04 73037 3 53.054
Compare expression profiles ® 975 92430 0956 T59E-05 295 C A il 28426405 8604434 2 501
Select peptide ions in the table to show their O 4780 54030 0930 205805 512 c A M  1906E:04 7209083 2 41666 |=
expression profiles in the chart below. =
= ® 2332 106330 0515 0000278 305 c A @ L753E+05 10950501 2 53.054
Select all peptide ions | [ Selections of * |
O 5824  §7.980 0507 000123 423 C A B 3450E.04 9744527 2 37.638
Correlation values for the expression profiles can )
aleo be seen n the table. O 13944 - 0871 000657 168 C A B ey 6499705 3 37.554
9732 45310 0.826 00436 807 c A W s 6830336 3 66,666
Resolve any quantitative outliers e
an outlier for this protein. .
61338
@ Learn sbout taaging and filtering @ Anovap-value £0.05 "
You can then review their identifications in more W) Maxiold change > 2
-

New tag.. ) Poory Coelated

Quick Tags 3

Edit tags

Add to Clip Gallery...

standardised Hormal sed Abundance

Experiment design

Review your data from a different perspective:

-0

Peptide ion profiles:

@ Contributes to protein s @ Does not to protein measurements

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

WP Progenesis Qlp Tutorial for DDA - Progenesis Q1 for proteomics

File
Review Experiment  Review Peak  Peptide Ion Identify Refine Review Frotein
ImportData  Alignment Filtering  Design Setup  Picking Statistics Peptides QC Metrics | identifications |  Proteins Statistics Report
Refine Identifications Batch deletion criteria

If your peptide identifications include unwanted or

nonlinear

A Waters Company

irrelevant results, you can remove them here. WP Filter the peptide fons
Specify a set of deletion criteria S
In the batch deletion criteria, enter the property reate a filter
values for a set of identifications you want to Show or hide peptide ions based on a selection of their tags. Move tags to the appropriate boxes to
delete. Absolute mass 4  Create the filter. For more guidance, please see the online reference.
Tne:f“et‘"; “%“at"fFe"t_‘de'“iﬁ“;‘if‘t“s © dick Available tags: Show peptide ions that have all of these tags:
o delete the identifications you den't want, dlid
either: et (@ Most abundant (2333 peptide ions) | Poorly Correlated (2 peptide ions) |
. Eel:‘tel::a;c%ng Search Results, to delete the (@ Anova p-value < 0.05 (8174 peptide ions) ‘
ighlighted IDs - e i
+ Dalate Non-matching Search Results, to delete (Il Max foid change > 2 (9822 peptide ions) Show peptide tons that have st least one of g search results | [ Reset the criteria
the 1Ds that are not highlighted Up regulated in & (4228 peptide io these tags:
N #0s Significantly up in C (3946 peptide ions) =
Reset the criteria to start again o § e
To specify another batch of identifications to delete, (W Up regulated in C (3946 peptide ions) cell surface protein (S-layer precurs
click Reset the Criteria and then return to step 1 - - cell surface protein (S-layer precurs
above. o Hide peptide ions that have any of these tags: DA clirected RNA pobymerase sul
Tag filter applied & DNA-directed RNA polymersse sub
peptide ions may be hidden - cell wall protein V [[Clostrigium] dif
&3 305 ribosomsl protein 513 [Clostrid
% Total Hit RT (min Charge Tag | =
otal Hits | m/z (min_ Charge Tag 89 [ Croar the fiter fructose-16-bisphosphate aldolase
fat SN 49 rubrerythrin [Clostridium difficile 63
1004 64367: 6134 — 4355 7787 3 95195 4517 2 19018¢ 054 @ SVIVETFGL. @ gil1266979... pepticyl-prolyl cis-trans isomerase
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Then highlight the two entries in the left-hand table, the corresponding rows will be selected on the right-
hand table. Right click on the highlighted rows and Delete selected peptides(s)

P Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

File *00 s
Review Experiment  Review Peak  Peptidelon Identify Refine Review Protein li
ImportData  Alignment Fitering ~ DesignSetup  Picking Statistics Peptides QC Metrics  Identifications | Proteins Statistics Report n o] n Inear
v v v v v v L v . L4 L 4 v A Waters Company
Refine Identifications Batch deletion criteria

If your peptide identifications include unwanted or Score | less than - Sequence Length | less than -
irrelevant results, you can remove them here.
1 Specify a set of deletion criteria Hits |jess,than, h Charge |jessithan -

In the batch deletion criteria, enter the property - -

values for a set of identifications you want to Mass (jeeihon Sequence | conlaigy

delete.

Absalute mass error (ppm) | less than - Accession | contains =

2 Delete the unwanted identifications iz [less than - Description [contain <

To delete the identifications you don't want, click

ither: - .
senen Retention Time [less than - Modifications [ contains -
® Delete Matching Search Results, to delete the

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

[ £ Delete matching search resuits | [ [ Delete non-matching search resuls | | Reset the criteria

Score | Hits m/z  RT(mins) Charge Mass Mass em Sequence Accession Madifications L+

Reset the criteria to start again . . L ~ . - .
3 To specify another batch of identifications te delete, 63297 4113 3 1955.8¢ -0.07 @ NSDLNTVS.. @ gi[1267004... «cell wall binding protein [Clostridiul
click Reset the Criteria and then return to step 1 - - 60030 4732 3 1797.8¢ 112 0 FIEEIGYYN... 0 gi|1266988... 305 ribosomal protein 516 [Clostrid
above. 5344 4 70087 1838 2 13987: -070 @ IAEELGNRE.. @ gil2549763... cell surface protein [Clostridium dif
= Tag filter applied 5344 4 70087 1838 2 13997 070 @ IAEELGNRE. @ gil3575510.. ErfK/YBIS/YefS/¥nhéG [Clastridium d
peptide ions may be hidden 10585 5 97401 6134 2 194600 004 @ VNQIGTITE. @ gil2964520.. enolase [Clostridium difficile NAPDE
P T— P G 10585 5 97401 6134 2 iL1I67007... enolase (2-phosphoglycerate dehyc

it it v

ctal Hite L m/z [min} Charge | Tag 11165 3002 2 Delete selected peptide(s) 7001 translation inhibitor endoribonucle:
=l LIRNEE FE 5064 5 86241 2256 2 172480 026 @ QADREGYP.. @ gill26690L.. rubrerythrin [Clostridium difficile 63
10041 649.67: 6134 5876 3 54029 6231 3 1617.8¢ 034 @ DAQIAEVV.. @ gill267006... PTS system mannose-specfic transg

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

There are now 7 remaining peptides for this protein

QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

File I I Y]
Review Experiment Review Peak Peptide [on Identify Refine Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report .no n o I near
v L v v v L [ v L . o L) A Waters Company
@ Help ~

I (® Return to list of proteins I [ 4 Previous protein ] [ Il Next protein

RE\-HEW selected prn.teir? . . Accession: No filter applied

Review the selected protein's identified peptides and Description: enolase (2-phosphoglycerate dehydratase) (2-phospho-D-glycerate hydro-lyase) [Clostridium ?

validate their expression patterns. difficile 630]

1 Choose the level of detail Identifier lons Score  Correlation Anova (p) Max Fold Change Highest Mean Lowest Mean Tag Abundance Meutral Mass

either peptides or individual peptide ions: 63.38 1327.7597n 88.370 0.971 295 ¢ — 213E+05

() Peptide ions

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

2 C e expression pi
Select peptides in the table to show their
expression profiles in the chart below.

[ select all peptides | | Select peptides of ~ |

Correlation values for the expression profiles can
also be seen in the table. [Standaldised Expression Profiles ']

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

@ Learn about tagaging and filtering 20

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

standardised Normallsed sbundance
o
I

Experiment design
Review your data from a different perspective: s

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

Now click Return to the list of proteins and create a tag for those proteins that have oxidised Methionine
residues.

Modified proteins can be located by specifically searching for proteins containing modified peptides. Right
click on the list of proteins and select Modification from the list of Quick Tags.
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Accession Peptides Unique peptides Confidence score Anova (p) g Value Tag |= Max fold change Highest Mean Lowest Mean
@ gi|296449145 4 4 450 0.086 0.00967 1.65 A C
0 gl|255101963 (+2) 61 6.71E=03 0.000201 &.VBE-05 252 A
——_
@ g||125?004 Anova p-value £ 0.05 81.7 0.000762 0.000203 172 C
@ gi[1267004 EI Max fold change = 2 222 00108  0.00161 Q 161 A C
@ gi|2551019 New tag... 641 -
@ gil2551019 Quick Tags 4 I Anova p-value... E-03 L) 44 A C
@ gi|2549740 5 Edittags Max feld change... 137 b 898 C A
@ gil2549763 Add to Clip Gallery... Meodification... 023 ("] 2 C A
@ gil25497579T Z Z Sequence... 19 114 A C
@ gi|254976383(+2) 9 1 Peptide tags contain... E-05 "] 482 C A
[~ ] gi|126639073 2 2 122 0.0143 0.00201 ) 223 C A
@ gil126700407 16 16 Le4E+03 0.0498 0.00399 ] 161 C A
WP New Quick Tag
Where any peptide of a protein has
To find those proteins containing peptides with Oxidation Modification with: | Oxidation M |

on Methionine residues enter Oxidation (M). This will

automatically provide a named tag when you click

Create tag.

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

the tag filter to focus on these proteins.

Can I use wildcards?

Apply the following tag:
(@) [Modification with Oxidation M |

I Create tag I[ Cancel

WP 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:

@ Anova p-value £ 0.05 (109 proteins)
@ Max fold change = 2 (86 proteins)

Show proteins that have all of these tags:
@ Modification with Oxidation (M) (15 proteins)

Show proteins that have at least one of these
tags:

Hide proteins that have any of these tags:

Clear the filter

ok || Cancel

The proteins table will now only display those proteins containing modified peptides.
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QI Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics = |
File I
Review Experiment Review Peak Peptide [on Identify Refine Review Protein I H
Impeort Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n I near
- - - - - - - - - () - - A Waters Company
@ Help ~

Tag filter applied

proteins may be hidden | Edit. ‘ -

Review Proteins ‘

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

1 Set the quantitation options Accession Peptides Unique peptides  Confidence score | Anova ()| q Value Mas fold change Highest Mean Lowest Mean Descriptian
relative and absolute quantitation, use of Hi-N, Sl ) EELE0S || It < gredo 2
protein grouping and more. @ 0il260682215(+1) 24 1 2086403 L77E05  21E-05 @ | c A hemagglutinin,

@ 9254973800 (+9) 15 15 195E+03 23605 251605 @ |3 A c flagellin subun
@ gil126697690 6 5 578 286E-05  2.8E-05 @ |s& A c ferredaxin/flavi
g
Create a shortlist to review 3 3 ~ -

2 o e rateins based @ 9il126700790(+1) 7 7 632 475605 33E05 & |zm: c A enolase [2-pho
on their measurements, to generate a shortlist @ gilzogs71234 25 12 25€+03 478605 33E-05 @ |5 A C cell wall proteil
for further review. )

@ gil254976387 (+5) 63 18 TOTE+03 751605 43305 @ 252 c A cell surface pro
@ How are the measurements calculated?
) @ gizer00129 3 3 267 0.000125  6.8E-05 & |23 A c translation inhi
To sort the table by a given value, simply click B
the relevant column header. @ gil255101963(+2) 61 16 671E+03 oooo201 s7Ee0s| @ |2s2 A C cell surface prc]
3 Review the proteins @ gillzeco7Ess 3 3 215 000023 o14e-05| @ 245 A C 305 ribosomal
Far each protein of interest, review its peptide @ gi26700372 2 2 126 ooo3ss  0oo07a3| @ |ass A c PTS system HP|
ts and correlations:
measurements and comelations: @ gils4781347 6 5 544 000517 ooooooz| @ 1o A c 2-hydroxyisoce
Miew peplide messuements @ gi126607631 7 7 626 000081 00015 ® |m A c 50 ribasomal ~
You can also double-click to review a protein. 4 m | b
2 ot data for further processing Selected protein: thioredoxin 2 (Trx2) [Clostridium difficile 630]
By exporting your data to external tools, there’s  yiey, peptide messurements

no limit to your analysis.

T
ep— .| - |

Export protein measurements
Export peptide measurements
Export peptide ion measurements

Experiment design “ »

Review your data from a different perspective:
- 15 Section Complete

¢

ArcSinh Normalised A...

gl

Current design: | AC ouantifi .

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

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

Review Proteins stage.

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

residues.

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

Measurements.

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 |

[ Export peptide ion measurements |

P Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

WP 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:

'2 Anova p-value £ 0.03
@ Max fold change = 2

Modification with Oxidation (M) (15 protein:
(@

tags:

Show proteins that have at least one of these

Hide proteins that have any of these tags:

Clear the fitter |

\EI Review Peak
= Save Picking
B8 Close
Export peptide ion measurements... .? Ta
Export peptide measurements... ‘ [
I Export protein measurements... WccEssion
Expaort to pathways tool...
Import additional protein data... @ gil126
Import protein accessions as tag. [*] gil126
Export mzIdentML for PRIDE submission... @ gij3s4
@ gij252
Experiment properties @ gi2s4
cancel_| Show Clip Gallery @ 055
9 @ gil126
@ oil126

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.

Export protein measurements

Accession

Peptide count

Unique peptides
Corfidence score
Anova p)

q Value

Max fold change
Power

[T Highest mean condition
[] Lowest mean condtion
Mass

Description

Nomalized abundance

Raw abundance

Choose properties to be included in exported file

==

Export complete

OIP Export protein measurements

I Open File I [ Open Folder | [ Close

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

Accession Peptide count Unique peptides

gi 126699971 5 5
gi| 260682215;gi | 209570719 24 11
gi|254973900;gi | 260682017;gi 15 15
gi 126697690 6 6
g8i126700790;gi | 296452046 7 7
gi| 209571234 25 12
gi|254976387;gi | 296452394;gi 63 18
gi|126700129 3 3
8i1255101963;gi | 21702505;gi | 61 16
81126697654 3 3
gi|126700372 2 2
gi|54781347 6 6
8126697631 7 7
81126700078 6 6
gi|126697969;gi | 255654423 10 10

Normalized abundance
A C
qValue Max fold change Description Al A2 A3 C1 c2 c3

1.33E-05 11.14094087 thioredoxin 2 (Trx2) [Clostridium difficile 6. 1154.236 1215.294 1131.041 88.54863 109.4784 116.1807
1.78€-05 37.07319764 hemagglutinin/adhesin [Clostridium diffici 11.81321 16.35164 18.26058 530.6459 528.247 662.2461
2.17E-05 3.581960969 flagellin subunit [Clostridium difficile QCD- 5371.804 4705.512 5579.548 1446.399 1404.639 1519.994
2.47E-05 5.642505943 ferredoxin/flavodoxin oxidoreductase subt 407.2672 466.0251 354.417 70.15977 74.2685 73.15401
3.00E-05 2.944231317 enolase (2-phosphoglycerate dehydratase) 62.67638 56.74192 64.69636 195.2659 177.3942 169.416
3.00E-05 5.993442061 cell wall protein V [[Clostridium] difficile] 1917.599 1987.075 2256.879 369.1209 288.9127 370.0155
3.86E-05 2.521368327 cell surface protein (S-layer precursor prote 25956.46 27703.39 25118.69 66993.88 60513.36 71122.46
5.68E-05 2.318926178 translation inhibitor endoribonuclease [Clc 1468.906 1439.99 1571.524 672.1819 580.3695 679.5581
7.81E-05 2.521286161 cell surface protein (S-layer precursor prote 69028.69 73480.05 61068.81 28145.33 24515.63 28082.57
8.22E-05 2.451280888 30S ribosomal protein S8 [Clostridium diffic 256.4914 288.947 294.6438 119.5426 121.4714 101.6975
0.000676 4.953785887 PTS system HPr protein [Clostridium difficil 26.49133 34.09065 24.56343 3.318793 7.936991 5.932161
0.000887 1.901229315 2-hydroxyisocaproate-CoA transferase [Clo 399.6587 323.1495 309.6788 179.5084 155.1933 208.3611
0.00149 1.412713841 505 ribosomal protein L7/L12 [Clostridium ¢ 607.4534 520.8522 662.8525 440.9649 412.827 414.0928
0.001572 1.398255682 molecular chaperone DnaK [Clostridium dif 130.7325 118.3408 103.9304 173.6002 165.4416 154.5476
0.0036 1.733236988 Beta-subunit of electron transfer flavoprot« 1696.664 1586.885 2411.808 1149.335 897.5683 1239.062
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Note: where there are multiple group members the other accession

QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomic

numbers are also exported. File
e Save Re;.:
Ed Close
Export peptide ion measurements... ‘ _-1
At each stage in the Work flow there are a number of Export and Import 2:::":‘1 Te—— —
. v . . . . ort protein measurements... Act
options available from the File Menu. This includes the option to Import R B
Additional Protein Data which can be used to increase the Protein meta [ import adaitional protein dete.. | @
data and also be used to sort the existing tabular data. mport protein accessions 25 tag.. @
Export mzldentML for PRIDE submission... [*]
@
Experiment properties @
Show Clip Gallery @
X Bat ‘
@
Exporting Protein Data to Pathways Tool(s)
Using Progenesis, you can export protein lists to pathway analysis Export data for further processing
tools to help you understand your data in a wider biological context. DY Xpotng your ot to external tools, there’s
Currently Progenesis QI for proteomics supports the export to: | Exporttopathwaystool |
IMPaLA: which aggregates and queries many other pathway analysis | Export protein measurements |
tools including KEGG and Reactome [ Export peptide measurements l
PANTHER: classifies proteins for high-throughput analysis. | Export peptide ion measurements |
MetaCore: MetaCore is an integrated software suite for functional analysis of experimental data. MetaCore
is based on a curated database of human protein-protein, protein-DNA interactions, transcription factors,
signaling and metabolic pathways, disease and toxicity, and the effects of bioactive molecules.
Ingenuity Pathways Analysis (IPA): Explores experimental data by identifying relationships, mechanisms,
functions, and pathways of relevance.
Note: Plugins for these tools are provided as standard.
Note: Access to IPA is dependent on having a local licence for IPA. Details of exporting data to IPA are
described in Appendix 10 (page 93).
First select the protein data to export to the pathways tool using tag filtering to focus’ the set to export. Then
click Export to pathways tool, and select IMPaLA as the tool followed by the test to be performed.
QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics [=Er=]
File i ) ) o ) . -l'...
mpriOdis Algmen  Fere  Oegniew | Peine  Setme  fees  GMeri Gememors s Smwe S nonlinear
A Waters Company
Review Protei ] ) ) @ Help ~
i i e ey cnind e pns ot | W et |
interest in your experiment. L J
Set the quantitation options Accegs = lax fold change Highest Mean Lowest Mean Description
Sestere st ot Somenevey @ f OF BestPsmslnte = o, ¢ A cel e e
protein grouping and more. @ g| Selecta pathways tool 7.2 [« A FMN-binding f|=
@ @ slr:;?::s[‘::;r;vr\::);is“t‘:sc‘l’gzmtheI\st below. You can find out more or download new ™ c A glycersidehyde
@ g 3.4 C A ABC transporte
Create a shortlist to review | Which pathways tool do you want to use?
e s witare et 0 (s e et o e e N P ST W P
for further review. {Pl MPaLA: Integrated Molecular Pathway Level Analysis
@ How are the measurements calculated? @y [PA: Ingenuity Pathway Analysis & A c transketolase, ¢
To sort the table by a given value, simply dick @ g) Mewlore > < A nctose 1663
the relevant mlum!; hegader. » SIMply Panther Classification System _
Review th . @ g .97 A c transcription el
view the proteins
For each protein of interest, review its peptide @ 5 95 C A cell surface pre
measurements and correlations: @ 19 A c clongation fact
[ View peptse messuremens | | 7 c » hemosgiutin <
You can also double-click to review a protein. <= b
Export data for further processing ) Sele]
E: frt\??gnygu:?\;:mdlit:i;o external tools, there’s View
Export protein measurements | :a: o
Export peptide measurements _§
Export peptide ion measurements ig Y
Experiment design = »
Review your data from a different perspective:
Current design: | AT ~|  Quantifiable proteins displayed: 54 Section Complete ()
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Select either Pathway over-representation analysis or Wilcoxon pathway enrichment analysis.

Make sure the Open IMPaLA in my browser is ticked and then click Copy proteins to clipboard

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

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

IMPaLA: Integrated Molecular Pathway Level Analysis

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

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

paste metabolites below

paste genes or proteins below

gill26697969 0
gill26697970 -0.31

gil254976383 0.08

gill26700790 0.27

gill26698718 il

gill26698643 0.47 V]
gill26699128 -0.12

or upload a file with genes or proteins

choose analysis type:
Q pathway over-representation analysis
®  ilcoxon pathway enrichment analysis

START ANALYSIS

or clear the form

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

Browse... Browse..
[Unigene V| [ specify metabolite identifier — |

or upload a file with metabolites

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

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

OIP Export Pathways Information @

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

Select the type of analysis to perform:

[Pathway over-representation analysis v]

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

the genes/proteins section of the IMPaLA search page.
I Open IMPaLA in my bmwsarl

< Back ‘ I Copy proteins to clipboard I l Close

In Progenesis QI for proteomics set up the Export to pathways tool dialog to export the data to IMPaLA to
perform a Wilcoxon pathway enrichment analysis. Click copy to clipboard to open IMPaLA.
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0IP Export Pathways Information @

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

To simulate the Copy proteins to clipboard open the text

Select the type of analysis to perform:

file in ‘Notepad’, select all and copy. In the IMPaLA window, (Wicoxon pathway enrichment analysis -
Open |n yOUI" bl’OWSG‘I’, rlght C||Ck on the geneS/pl’Oteln panel For Wilcoxon enrichment analysis, choose two experimental conditions that you would
. . like to compare.
and paste the contents of the file Impala_Wilcoxon_demo.txt. Bascine: Comparison:
ma - (5)mc .

SeIeCt UnIPrOt as the Identlfler’ tICk W'ICOXOn pathway If greater, gives a negative fold change. If greater, gives a positive fold change.
enrlChment ana|ySIS then Stal’t Ana'ySlS 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

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.

< Back | I Copy proteins to clipboard ” Close

. .
IMPaLA: Integrated Molecular Pathway Level Analysis
pathway over-representation and enrichment analysis with expression and / or metabolite data
genes/proteins metabolites
- example input for over-representation analysis - example input for over-representation analysis
- example input for enrichment analysis - example input for enrichment analysis
paste genes or proteins below paste metabolites below
P15384 -0.1
P48739 A
P01837
088851
QOUERE
P04356
9
v
()@ e nolgen mpgde/impals/un © ~ G |[@ \ \
or upload a file with genes or proteins Hle Edit View Favorites Tools Help
Browse... N
Go back and start a new analysis
optionally, provide genes/proteins background
for over-representation analysis 431 out of 2040 input gene identifiers were mapped to 431 distinct physical entities found in pathways.
Browse...
Results per page:
- 2008 pathways found. Gotopage (previous) of 41
| UniProt V| (next)
W download results
choose analysis type
©_pathway over-representation analysis
: . pathway measured all
Wilcoxon pathway enrichment analysis pathway name source o e Pgenes Qgenes
STAHIANATYSIS Gene Expression Reactome 80 1251 0000212 0627
or clear the form
Metabolism of proteins Reactome 86 693 0.0017 1
Alanine, aspartate and glutamate metabolism - Homo sapiens (human) KEGG 13 35 0.00859 1
Ascorbate and aldarate metabolism - Homo sapiens (human) KEGG 6 27 0.0313 1
Legionellosis - Homo sapiens (human) KEGG 6 55 0.0355 1
glycolysis HumanCyc 9 26 0.0391 1
Ribosome - Homo sapiens (human) KEGG 46 135 0.0461 1
Metabolism of vitamins and cofactors Reactome & 88 0.0572 1
Glycerophospholipid biosynthesis Reactome 7 96 0.0583 1
N-Glycan biosynthesis - Homo sapiens (human) KEGG 5 49 0.0625 1
Histidine metabolism - Homo sapiens (human) KEGG 5 23 0.0625 1
Fatty acid elongation - Homo sapiens (human) KEGG 5 23 0.0625 1
PI3K-Akt signaling pathway - Homo sapiens (human) KEGG 7 347 0.0625 1
Alzheimer,s disease - Homo sapiens (human) KEGG 17 168 0.0679 1
mRNA Splicing - Major Pathway Reactome 12 131 0.0773 1
mRNA Splicing Reactome 12 131 0.0773 1
Valine, leucine and isoleucine degradation - Homo sapiens (human) KEGG 23 46 0.0774 1
RNA transport - Homo sapiens (human) KEGG 10 165 0.084 1
Cholesterol biosynthesis Reactome 4 22 0.0975 1 M

Note: in the case of exporting to Panther the normal process requires a file to be created and stored then
opened in Panther to perform the pathway analysis.

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

[P Progenesis QLp Tutorial for DDA - Progenesis Ql for protec

Following the analysis and review of your data you can export . —
identification results as mzldentML. B save
E§ Close
Export peptide ion measurements...
Note: this only supports identifications obtained from searches performed Evport peptide measurements..
in Progenesis QI for proteomics version 4.0 or later, using the search Export protein measurements...
methods Mascot or lon Accounting. Epatioairaviiecs

Import additional protein data...

Import protein accessions as tag...

epr . . . . . Export mzIdentML for PRIDE submi

Export Identifications is carried out at the Review Proteins stage of the [ {Epor et or e i |
workflow. Click on the File menu and select Export mzldentML for Experiment properties
PRIDE submission... Show Clip Gallery

X Byt

Export mzldentML for PRIDE submission @

A dialog will appear allowing you to include the protein sequence Choose properties to be included in expoted fil
or not in your export. Choosing to export the sequence will allow Protein sequence

the display of the coverage map in PRIDE.

oK | [ Ccancel

Enter a file name. Progenesis will save two files the mzldentML as
a .mazid file and also a corresponding .mdf file containing the spectra.

Open PRIDE Inspector and locate and select the mzid file to import.

4% PRIDE Inspector 2.5.2 (== |[=]
Expnrt Help
Y
by m
m  Quick Start Try Examples
Y] % Select mzML/mzXML/mzid/PRIDE xm Files =5
’ﬁ Open Ident| Lookin: |(& PRIDE submission T] [ o @& | P B
| | DDA Tutorial MEMS.maf
ML
%{4 Review Prg
ML
File Mame DDA Tutorial. mzid
Files of Type: |.mazid or .mzidentml or.mzml or xml or .mzxml or .mgf or.ms2 or .pkl or .dta or .apl or .mztab or .cdf or .gz TJ More examples...
Feedback Cancel
=] Give Us Your Feedback
When use PRIDE Inspector, please cite: L
v
o
Click open.
You will then be asked if you want to load the corresponding spectrum files. Click yes and locate the .mgf
file.
65
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[u Mod: UNIMOD: 4 -
" Spectrum T Fragmentation Table I Sequence ]

% Load spectrum files (=39
A dialog opens and allows you to Add spectra e @ Heip
files. Add the corresponding .mgf file and click Set # DDA Tutorialmzid _ UESTEYVEIR |size®) | Twe | Remove
DDA Tutorial. MSMS.mgf 2429612 MGF ®
5 5 I Add spectra files I
PRIDE Inspector will open allowing you to check the L
data.
< PRIDE Inspector 2.5.2 [E=n B <
Open Export Help
@ i)y Assays [ oveniew | Protein | Peptice | Spectum | summary Charts |
(=3l #* DDA Tutorial mzid I = Protein List 4 update Protein Details T DecoyFilter  »* @
o, Pratein Group ID | Protein | #PSMs | #Distinct Peptides ¥ | #PTMs |@
o “ ProteinGroup_1_gi_x007C_2gi|254978387 478 58 7 .
# ProteinGroup_2_gi_x007C_2gi[255101963 453 56 B
ProteinGroup_3_gi_x007C_2qil209571234 133 23 2
# ProteinGroup_4_gi_x007C_2qi|260682215 M2 22 2
ProteinGroup_5_gi_x007C_1gil126700407 88 17 0
< ProteinGroup_6_gi_x007C_2gi|254973300 100 12 5
+ ProteinGroup_7_gi_x007C_1gil126698450 70 11 1
9 1
+ ProteinGroup_10_gi_x007C_qi[254976383 33 9 0
“ ProteinGroup_8_gi_x007C_1gil 126697969 50 9 2
ProteinGroup_11_gi_x007C_gil255101959 k3l 8 0
ProteinGroup_12_gi_x007C_gi| 126699128 49 7 0
ProteinGroup_13_gi_x007C_qil126698643 23 7 0
# ProteinGroup_14_gi_x007C_qi[126700790 3 7 2 .v
PSM List [gi|126697970] Modified residues: [C - 57.0215] Show Protein Group
] Assay Summary - - - =
= . Peptide | Ranking | Deltamiz | Charge | Precursor miz | Modifications | Length | Start | Stop 1]
l « Spectra found |
[ ) ) | | IAPVWIELLGEGR 1 0.0002 3 455.9413 13 24 36
© Proteins faund |
; o IAPWWIELLGEGR 1 -0.0002 3 4550413 13 24 36
| © Protsin Group found | mpwiELLGEGR 1 00003 2 683 409 13 24 36
(= . b IAPVWIELLGEGR 1 0.0003 2 683.409 13 24 36
l w Peptides found | v
| hapwanciinero 4 nnnn=2 P £02 400 4 a4 &

[u Mod: UNIMOD:35

/  Protein sequence is retrieved from the original file _{ Update Protein Details

[ Selected PTM Fit FuzyFit M Overlap |

Auto MS/MS Annaotations

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

MHNDIKDLSSY ENVWIFAEQR EGKIAPVVIE LLGEGRELAE EVDAELCATIL LGKDVDGLAK
ELITFGADKY YVADDALLEK YITDAYTEVI KDAIDEIKPE IMLFGATHIG RDLAPRIASE
VGTGLTADCT KLEIDPEDKK TKQTRPAFGG HNIMATITCPN HRPQOMSTVRP GVMDKAEKDE
TRIGEVIALD YKITQDDIRT TVLETVKTKK DLVSLTDANV IVSGGLGLGG PEGFEMLKKL
ADKLGGVVGS SRAAVDAGWI DHSHQVGQTG TTVKPHNLYIA CGISGAIQHL AGMQSSDFIT
AINKNPAAPI LEIADYGVVG DLHEIVPMLI EK]

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

Note: For exporting mzldentML of results to PRIDE where the Search Method is Mascot, you must select
additional Mascot Export Fields when exporting your search results from Mascot to Progenesis: (Protein
sequence (Protein Hit Information) and Start and End (Peptide Match Information)), Appendix 11 (page 96)
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Stage 15: Protein Statistics

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

QP Progenesis Ql.p Tutorial for DDA - Progenesis Ql for proteomics

File
Review Experiment  Review Peak  Peptide lon
Import Data  Alignment Fitering ~ DesignSetup  Picking Statistics
Question:

Are there any outliers in my data?

Identify Refine Review Protein
Peptides QC Metrics  Identifications  Proteins Statistics Report

Principal Components Analysis

(E=H EOR 5

nonlinear

A Waters Company

gil25497... 205.. 27806 = 9995 () e
gil12669.. 7.63.. 326606 > 9995
Gill2670.. 107.. 3.26E06 = 9995
gi[12669.. 109.. 3.26E-06 > 9995
gill2669.. 1.23.. 3.26E06

e

Principal Component1 | 7623%

[Standardized Expression Profiles -

2 T T T T T T T T T T
Does my data cluster according to my experimental 8
conditions? SETE: . 1
What's this?
Principal Components Analysis produces a simplified, N 04 ] i
egraphicalrepresentation ofyour multidimensional data. E
More... H
g 02 3 ]
E
3
% 00 ] Lt 1264876382 (=2}
4
g
£ 02 4 . 4
7 Nofiter applied ~ o .
04 ] . J
Accession Anova qValue Power Tag = Clust * ; ' ; ; ' ; ; ; ' ; |
-06 05 -04 0.3 -02 -0 0.0 0.1 0.2 03 0.4 05 0.8

gi[12670... 1E-05 = 9995

gi[12669... L1E05 2 9995 @ .
gi[12669.. 661.. LOSE05 = 9995 \g
gi[12669.. 917.. 133605 > 9995 @ 2 0z
gill2670.. 101.. 133605 = 9995 E
gil25497... 1.2E-.. 141E-05 > 9995 £ oo
gill2669.. 1.28.. LA1E05 = 9995 ;g
gil26068... . 178605 = 9995 @ E i
gil25497... . 217605 > 9395 @ .
4 n '

Experiment design 45

Review your data from a different perspective:

Current design: |AC -

Section Complete ()

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

0P Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics == ===
File 00 e
Review Experiment  Review Pesk  Peptidelon  Identiy Refine Review Protein li
ImportData  Alignment  Filtering  DesignSetup  Picking Statistics Peptides  QCMetrics Identifications  Proteins Statistics Report nonlinear
() A Vaters Campang
Question: Dendrogram
Group my quantifiable proteins according to how similar 25 7
their expression profiles are. 3]
What's this? ]
We have used Correlation Analysis to evaluate the 20
relationships between the expression profiles of your 1
quantifiable proteins. ]
The results are shown in the dendrogram. o 15 —
More. 8 ]
] ]
k]
Ask another question ¥ ] B
10 o
T Nofiter applied 1
05 —
Accession Anova qValue Power Tag v Clust * B
gij12669... 0.00.. 0000163 = 9995 () [+3 B
gil12669... 0.00.. 0.000185 = 9995 () 00 e T
12669... . 0000185 = 9995 @
EL @ [Standardised Expressian Profiles -]

gi[12670 0000197 > 9995 ()
gi[12670... . 0000197 > 9995 () &

gij12669.. 0.00.. 0000197 = 9995
gil12669... 0.00.. 0.000197 = 9995 ()

gi[12670... 0.00.. 0000212 = 9395

qi[25497... . 0000219 = 3905 ()

gil12670... . 0000219 = 9205 @ .
qi[12660. 0000273 > 9995 () [+ .
qil12660... . 0000278 = 9995 () [e3

gi[25497... 0000291 = 9995
gil12670... 000033 : 9995 @

< n [

Experiment design
Review your data from a different perspective:

Section Complete (5

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.

QP Filter the proteins

Create a filter

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

=l

Available tags:

Show proteins that have all of these tags:

@ Anova p-value < 005 (1
@ Max fold change > 2 |

‘ Meodification with Oxidation (M) (15 proteins)

Show proteins that have at least one of these
tags:

Hide proteins that have any of these tags:

Clear the filter

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

residues.

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 15.

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

Un-tick as shown below
4. Click Create Report

Import Data

QI Progenesis QL p Tutorial for DDA - Progenesis QI for proteomics
File

Review
Alignment

Review Peak
Picking

Experiment
Design Setup

Peptide lon

Filtering Statistics

Identify
Peptides

Protein report I Peptide report |

Refine
Identifications

Review
Proteins

Protein

QC Metrics Statistics Report

(== EER(F=7)
'.'. L X
nonlinear

A Waters Company

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

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

@ Learn about tagging and filtering

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

Tag filter applied
proteins may be hidden

Accession Anova’(p] Fold Tag |~ Description

gi|l126699971 9.17E-08 111 & thioredaxin 2 (Trx2) [Clostridiur
gi|260682215 (+1) L1.75E-05 371 ) hemagglutinin/adhesin [Clostri
i|254973300 (+8) 2.3E-05 36 & flagellin subunit [Clostridium di
gi|126697690 2.86E-05 5.6 ) ferredoxin/flavadoxin cxidored
gi|126700790 (+1) 4.75E-05 29 (] enolase (2-phosphoglycerate d
gi|209571234 4.78E-05 6.0 & cell wall protein V [[Clostridium
gi|234976387 (+5) 7.51E-05 25 & cell surface protein (S-layer pre
gil126700129 0.000125 23 & translation inhibitor endoribont
gil255101963 (+2) 0.000201 25 @  cell surface protein (S-layer pre
gi|126697654 0.00023 23 ] 305 ribosomal protein 58 [Clost
gil126700372 0.00368 50 ] PTS system HPr protein [Clostri
gi|34781347 0.00517 19 & 2-hydroxyisocaproate-CoA tran
gi126697631 0.00981 14 ] 505 ribosomal protein L7/112 [¢
gi|126700078 0.0105 14 & malecular chaperone Dnak [Clc
gi|126697969 (+1) 0.0289 17 ¢ Beta-subunit of electron transfe

n | C

Structure the report
Enter a report title:

Tutorial Methionine oxidised proteins

Select the sections to include in the report:
~ ) [0 Gverview run
~ [[] Data processing methods

~ ) [C] Experiment design

~ Protein report
Include tables showing protein abundances and peptides identified for each protein
Pratein table
Peptide tables
~ ) [¥] Protein Details
Reports the full details of every protein which matches your current filter
Tags
Expression profile

« | [[] Peptide ion table

~ [0 Peptide ion details

e

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

Tutorial Methionine oxidised proteins

Experiment: Progenesis Ql.p Tutorial for DDA

Report created: 01/10/2019 10:08:29

Protein building options

Group similar proteins
Protein quantitation Relative Quantitation using Hi-3

Accession Peptides | Score | Anova Fold | Tags | Description Average Normalised
P)* Abundances
gi| 254976387 | 63 (18) | 7074.50 | 7.51e-005 | 2.52 6 cell surface protein (S-layer precursor protein) [Clostridium 3.49e+007 | 8.80e+007
difficile QCD-66c26]
gi|255101963 | 61 (16) | 6709, - - -
gi[209571234 | 25 (12) | 2502.3| QEAAREELFELIVI]
2i| 260682215 | 24 (11) | 2078.2
Fzssrsa0 | 15 (15) | 19457] ﬂagellm. subunit [Clostridium difficile QCD-66c26]
15 peptides
gi| 126697969 | 10 (10) | 925.4
- Sequence Peptide | Score | Hits | Mass Charge | Tags | Conflicts | Modifications | In Average Normalised
£i1126700750 7(7)| 638.0 lon quantitation | Abundances
2i| 126697631 7(7)| 625.7)
gi[ 126700078 6 (6) | 582.2 AADDAAGLAISEK 148 | 100.52 5| 1230.6087 Z E o yes 3.07e+006 | 1.00e=006
DTDVASEMVNLSK 1358 | 98.96 41 1407.6558 Z E o no 1.27e+005 | 3.41e=004
DTDVASEMVNLSK 3339 | 841 41 1423.6495 Z i 0| [8] Oxidation no 7.64e-004 | 1.48e+004
IADELLQLK Accession gi| 254973900 (+9)
IADELLQLKDEVER
IADELLQLKDEVER Description flagellin subunit [Clostridium difficile QCD-66c26
P’ S
IRDTDVASEMVNLSK Peptides 15 (15)
IRDTDVASEMVNLSK Score 1945.78
IRDTDVASEMVNLSK Anova Z.30e-003
Fold 3.58
IRDTDVASEMVHLSK @ Anova p-value = 0.05
T @ Max fold change = 2
6 Modification with Oxidation (M)
LESTQNNLMNTIENVTAAESR
S -+ IS
= = C
MNILVQASQSMLAQANQOPQ)
g
5
a
5
2 L
i
]
g
= el
=
£
b
4
<

Note: if you scroll down on the second page of the report you can locate expression profiles for each protein.

Having closed the report it can be reopened by double clicking on the saved html file.

Note: you can also copy and paste all or selected sections of the report to Excel and/or Word.
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Creating an Inclusion list

Inclusion lists can be used to try to increase the number of identified peptides you have in your experiment.
They are used to control your mass spectrometer to try and concentrate the collection of MS/MS scans from
specified m/z — retention time positions. Runs made using the inclusion list can then be imported into
Progenesis QI for proteomics and the extra MS/MS scans added to the experiment.

As an example we are going to create an inclusion list for all the peptide ions that show a Significant
difference between groups A and C (Anova p<0.05) and have no MS/MS spectra.

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

First return to Review Peak Picking using the Review Peak Picking
Workflow icons. = Nofilter applied
v
# Anova (p) | g Value Fold Tag | * Notes Highest Mean Lowest Mean
-
RO SEIRLS @  Most abundant THm., (@ A 11
9128 193612 2241 Anova povalue £005 A C
4026 308-12 239E1(@] Maxfold change 2 2 C A
144 5.27e-12 3-075':| Significantly up in C C A
7568 1.996-11 9.256-[@| Up regulatedin C A c
With no filters applied right click on a peptide ion in 6348 243E11 94261 W UpregulatedinA A c
H H - | ] Poorly Correlated
the table, select Quick tags and click on No 1817 306E-LL 102E Y < A
MS/MS data 9494 534811 1.29E- Mew tag. A C
11023 6.02E-11 1.29€ Quick Tags » Anova p-value...
314 6.35E-11  1.29E- _’? Edit tags Max fold change...
3233 646E-11 129508 Infinity B & Modification...
10463 6.94E-11 129E-08 Infinity & i No MS/MS data
1450 74E1L  129E08 Infinity a8 = pjprtany _
P Filter the peptide ions ==

Create a filter

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

Available tags: Show peptide ions that have all of these tags:
(@ Most abundant (2333 peptide ions [ @ Mo Ms/MS data (8385 peptice ions) |
ZAnova p-value £0.05 (8174 peptide ions) |
. L. 3 . . . 'MaxfoldchangeZZ (9822 peptide ions) ow pentide ions that have at least one o
Filter the table so that it is only showing peptide ions with Up regultes in A (4225 pepice one) oo tagy -t e ot et one of
No MS/MS data. To do this click Create and drag the tag | |, ;7 = » 0 e e o ‘
on to the Show peptide ions that have all these tags and Pooriy Correlated (2 peptide ions) Hide peptice fon that have amy of these tage
click OK.

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

Review Peak Picking
LY e e
# Ancv:ra (p} gqValue Fold Tag |~ Notes Highest Mean Lowest Mean m/z z Mass RT (mins) RT window (mins) Abundance Intensity Max CV (%)
10316 2.08E-13 484E-10 Infinity W Ll C A 10020213 2 2002028 33698 0212 8.82E+03 991E+04 073 o 5
9128 1.93E-12 224E-09 Infinity P Lkl A C 5022268 3 1773.659 42473 0294 593E+03 528E+04 122 1]
144 527E-12 3.07E-09 Infinity . Lkl C A 9012218 2 1800429 40.050 1.27 42E+06 143E+07 269 1]
6348 243E-11 942E-09 Infinity P Lkl A C 7353522 3 2203.035 39378 0444 179E+04 9.02E+04 236 o
9484 5.34E-11 129E-08 Infinity P Ll A C 6803218 3 2037943 42561 042 915E+03  490E+04 295 0
11023 6.02E-11 1.29E-08 Infinity | Ll C A 14467307 3 4337170 53154 0227 2.2E+04 9.16E+04 3.27 1]
3233 BAGE-11 129E-08 Infinity W Ll C A 5339859 3 1598.936 31074 0455 187E+04  332E+05 3.28 0
10463 6.94E-11 1.29E-08 Infinity P Lkl A C 10521714 3 3153492 31272 00772 833E+03 S5.01E+04 31 o
4636 BJ2E-11 135E-08 Infinity P Ll A C 6666138 3 1996.820 43337 0633 315E+04  147E+05 37 0
5323 9.B1E-11 143E-08 Infinity e kLl A C 9467999 3 2837378 34444 048 409E+04  12E+05 394 1]
5770 114E-10 146E-08 Infinity P Lkl A C 12230392 2 2444084 35134 0472 64E+04 107E+05 429 0
14169 1.16E-10 146E-08 Infinity P Lkl A C 10122141 4 4044827 29.887  0.264 367E+03  269E+04 3.22 o -
< | m | »
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Now select Export Inclusion List... from the file menu

Then select the appropriate format. ;
OIF Progenesis QL.p Tuterial for DDA - Progenesis QI for proteomi

= = - * Revi
P Export inclusion list @ = Save Pi
B Close

Select your machine type and export the inclusion list:

Export peptide ion data...

Format: IThermo Finnigan inclusion list I - Export deconvoluted peptide ion data..

@ About this data format | 4 Download others Import peptide ion numbers as tag... S

Export all identifications...

Save to:  Ch\Users\andy.borthwick\Documents\Customer Data\Progenes |

Export to Proteolabels
Export inclusion list...

Experiment properties

[ Export |[ Cancel

Show Clip Gallery

X Bt
TOUS0 3 B7E-IT Infinity |

Finally export the file to an appropriate location

Inclusicn list retention time windows
Note: with certain MS machines it is possible to widen the retention
time windows being used, this can be controlled using the following

dialog. by 000 1| minutes?

Do you want to widen the retention time windows

[ Yes l [ No ]

If you require further information on the inclusion list file formats then click the link About this data format in
the Export Inclusion List dialog.

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

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
(page 79).
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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.

OIP Create New LC-MS Experiment

Create a new label-free experiment named:

Progenesis QLp_Tutorial for DDA

Data type

rofile data

) Centroided data

Resolution (full width at half maximum) 50000

Machine type
High resolution mass spectrometer High resolution mass spectrometer
.g. Waters SYNAPT G2/G2-5, AB SCIEX TripleTOF, Agilent QTOF, Bruker Maxis, Thermo LTQ Orbitrap
Experiment folder Thermo LTQ Iontrap in Enhanced mode.

I @ Save experiment in the same folder as the run data I

() Choose an experiment folder Low resolution ion trap
e.g. Bruker HCT, Bruker HCT Ultra, Thermo LTQ XL

Thermo FT-ICR

i Create experiment I Cancel l

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

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

Then locate your data files using Import...

QP Progenesis QLp_Tutorial for DDA - Progenesis QI for proteomics el e =]
File AL I T
Review Experiment  ReviewPesk  Peptidelon  Identify Refine Review Protein nonlinear
Import Data  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report
(] AWaters Compang
Import Data LD

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

Format: | mzXML files <[ import. |
Waters (.raw)
@ 2bo} yersion: 1.0.5942.56324 [rnload others -
AB SCIEX (.wiff) P Select files =)
Perforny . ion: 1.0.5877.31834
Click th atic £ Ji )| | « Progenesis... » Progenesis QLp Tutorial for DDA V30 » < \&,H Search Progenesis Ql.p Tutoria... 0 |
processi| Aglent () btaas for as
i) version: 2.0.5955.26258 [ _
Posse] ruker Daltonics (.d) step Organize v New folder =~ 0 @
Version: 1.0.5955.26262 n 2
mzML Files ¢ Favorites — Name Date modified
Automaf Version: 1.0.5953.26265 § while runs B Deskiop 2| i Progenesis QLp Tutorial for DDA Analysis  26/04/2016 10:40
CILRY mzXML files p—
7 Version: 1.0.5877.31827 [N % Downloads | Al.mzml 20/05/2008 08:23
NetCDF files %3 Dropbox | A2.mzml 20/05/2008 08:27
Version: 1.0.5877.31827 :
Imported runf o on 103 %] Recent Places el 2070572008 08:20
Thermo (.raw) S
Version: 1.0.5942.37174 F & SharcFile [ CLmazmnl 20/05/2008 11:50
Thermo FT-ICR (.raw) @ BitTorrent Sync | C2mzml 20/05/2008 11:50
Version: 1.0.5942.37174
[ 3.z 20/05/2008 08:25
B Deskiop
4 Libraries
|5 Documents
B Musie ~ < i | '
No runs have been imported yet
File name: "C3.maaml” "Almzeanl” "AZmzdml” "Ad.mzanl "C1 v | mzXML files (".mazxmi) -
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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.

QP Progenesis QLp_Tutorial for DDA - Progenesis QI for proteomics

File
Review Experiment Review Peak Peptide Ion Identify
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics
Import Data Al
Select your run data 612.5 825.0 1037.5 1250.0
Select one of the available data formats then
click the Import button:
Format: | mzXML files '[ E Import... i
© About this data format | ¥ Download others
o
&

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.

40

© Learn more about automatic processing

Imported runs:

60

Importing Pending
2
@
Al A2 A3
Pending Pending Pending
5
&
a1 c2 c3 ol
S
c
o
€
o
©
v <

=8 B |
©00e¢>»
Refine Review Protein H
Identifications Proteins Statistics Report n O n I I n ea r
A Waters Company
G © Help ~
Actions ¥ ‘ \ >>
1462.5 1675.0 1887. 5
About this run
m/z *
® MS peak count: 1,109,718
* MS/MS count: 8,983
* Total ion intensity: 2.188e+009
* Masked areas : none
" "
Zoom: & Section Complete (%)

Note: you can start the automatic processing before the loading has completed.

For details of setting up the steps in the automatic processing wizard return to Stage 2A page 7.

Additional details on Selection of Alignment Reference

1. Assess all runs in the experiment for suitability

e This method compares every run in your experiment
to every other run for similarity.

e The run with the greatest similarity to all other runs is
chosen as the alignment reference.

If you have no prior knowledge about which of your runs
would make a good reference, then this choice will normally
produce a good alignment reference for you. This method
can take a long time.

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

=lreEs

QIP Start automatic processing

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

() (e

e This method asks you to choose a selection of reference candidates, and the automatic algorithm

chooses the best reference from these runs.

Waters
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QIP Start automatic processing E@ QIP Start automatic processing EI@
Select your ali reference candidates Select your ali it 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 ‘ R
Al AZ A3 A2 A3

c1 c2 c3 = C1 c2 Cc3

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

< Back ‘ Cancel ‘ [ < Back |[ Next > ][ 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 is the most appropriate when you have some prior knowledge of your runs suitability as
references:

e runs from pooled samples

e runs for one of your experimental conditions will contain the largest set of common peptides.

It is also the preferred option when analysing a large number of runs

3. Use this run
e This method allows you to manually choose the reference run.

Manual selection gives you full control, but there are a couple of risks to note:
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. If you created a profile experiment, at this stage

you will be warned if any of the data files have been ‘centroided’ during the data acquisition and conversion
process, as files must be of one format or the other.

Al AZ A3

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

list.
c1 c2 €3 |
Note: you can also multi-select runs to remove by ' —
holding down the Ctrl key. Mask areas for peak picking...
¥ Remove this run Del |:

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

Waters &
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QP Progenesis QLp_Tutorial for DDA - Progenesis QI for proteomics E

File 00>
Review Experiment  Review Peak  Peptide Ion Identify Refine Review Protein n O n I i n a r

Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report e
‘ A Waters Company
e o © Help ¥

Import Data c1 l << I Actions ¥ B B P
{ Select your run data 612.5 825.0 1037.5 1250.0 1462.5 [1675.0 1887.! 2
Select one of the available data formats then miz * About this run

click the Import button: * MS peak count: 1,182,000

* MS/MS count: 9,542

* Total ion intensity: 3.643e+009
® Masked areas : none

Format: | mzXML files v|l Import... |

@ About this data format | ¥ Download others

Perform automatic processing

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

3 g it v f
Start automatic processing < b 8 “
¥ 1) t
[ oo kst "
Automatic processing can be started while runs (PR | il .
are importing. ..‘,.. R 145 ' »
© Learn more about automatic processing o et s " PR
J "" & "
" " rl '
Imported runs: S vé I " ! o
=3
2

A2 A3

c2 c3

100
+ Retention Time (min)

Zoom: (&)= [EZ Section Complete ()

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 the alignment automatically
already.

Now move to the next stage in the workflow (page 14 in this user guide) by clicking Section Complete.

Waters 7
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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.

QP Processing Complete @

Automatic processing complete (with warnings).

Time taken: 2 minutes 58 seconds

+ Importing runs: 7 of 7 processed
+ Selecting reference:  C1
i Aligning runs: 6 of & processed
£ 1 run failed to align - continuing without it
+ Peak picking: 15935 peaks found
+ Creating design: Created

+ Protein quantitation:  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).

QIP Progenesis QLp_Tutorial for DDA - Progenesis QI for proteomics o|[-E
File ©00es
Review Experiment Review Peak  Peptide lon Identify Refine Review Protein H
ImportData  Alignment Fitering  DesignSetup  Picking Statistics Peptides ~ QCMetrics Identifications  Proteins Statistics Report non li near
@ 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 612.5 825.0 1037.5 1250.0 1462.5 1675.0 1887. 612.5 825.0 1037.5 1250.0 1462.5 1675.0 1887.

m/z * m/z *
Align retention times automatically
For maximum reproducibility, the software can 2
automatically align your runs.

Align runs automatically ‘

© 1 run has no alignment vectors

Review the alignment gl =%
Using the quality control measures, review and = (3
edit the runs’ alignment: = E & E
1. Order the runs by alignment score and LA LA
start by selecting the first run 15 -
2. Within each run, inspect and edit any S S
areas rated as Needs Review g £ s|E
“le =y
@ Learn about the review and editing process & — &
3 Zoom: (& ¢
Run Include?  Vectors Score - N -
Ion intensity map Total ion chromatogram
Al 221 843% 3 =
125 825.0 10375 |1250.0 14625 16750 |1887.
A2 240 82.2% m/z *
800000004
A3 244 83.9% =)
8
Cc1 v Ref =
60000000
c2 362 978% g e |
£ > [ |
c 422 90% z [l
7 £40000000- |
[ o1 X0 20% | |8 £
E %
2 g 200000004 {
5 f %ﬁ
€ I\ \ h
§ i A,
o|2 o Al | AV
=8 40 100
& Rerentmn time (mm)
Alignment quality: @ Good oK Needs review e e
Ion maps: % Alignment target & Run being aligned Section Complete ()

You can either remove the run from the experiment at the Import Data or add it back in at the Review
Alignment stage once the alignment of the run has been corrected.

As another example, runs that import successfully but with warnings at the Import Data stage will cause a flag
in the readout to notify you of the potential quality issue.
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If some runs fail to import (but not all), the automatic processing will continue, informing you that one or more
runs have failed to import.

OIP Processing Complete (=5

Automatic processing complete (with warnings).

Time taken: 3 minutes 57 seconds

i Importing runs: 7 of 7 processed
4 1 failed to import
« Selecting reference: C1

+" Aligning runs: 5 of 5 processed
« Peak picking: 15935 peaks found
« Creating design: Created

«" Protein quantitation:  Relative Quantitation using Hi-3

| Close || Identify Peptides (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).

QP Processing Complete [==a]

Automatic processing failed.

Time taken: 55 seconds

i Impaorting runs: T of 7 processed
+ 1 failed to import
¥ Selecting reference: Al reference candidates failed to import

Aligning runs: Unable to start.
Peak picking: Unable to start.
Creating design: Unable to start.

Protein quantitation:  Unable to start.

[ Llose | [ Import Data ';_)) |

In this case, the processing dialog would halt and prompt you to select another reference.
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Appendix 3: Stage 1 Data QC review and addition of 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.

To do this select Mask areas for peak picking from the
Actions menu on the top right of the screen.

Drag out an area over the noisy part of the run to create
the mask.

(<<

Actions ¥ E|

b | 1250.0

Mask areas for peak picking...

X

,182,000

Remove run 42

wTorarTorrensTy : 3.643e+009
* Masked areas : none

Note: Click Done to return to the Import Data view, where you can zoom into the masked areas where you

will see the isotopic peptide ions in the noise.

QP Progenesis QLp_Tutorial for DDA - Progenesis QI for proteomics

File
Review Experiment Review Peak Peptide lon Identify
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics

Mask areas for peak picking

Drag out a rectangle on the run to create a mask.

0.003

Refine
Identifications

Review
Proteins

=]
Al X1

ST:t:il:s Report nonlinear

A Waters Company

Masks are used to prevent noisy or contaminated areas
from influencing peak picking.
Selected mask
',
m/zfrom  |L00.0000 = to (15004375 =
P
13071 = 19.004 =
time from = to - 2291
CK Remove selected mask
All masks it
The following areas of this run will not contribute any I
data to peak picking: f . t
my/z (100 - 1500), time (0.00258 - 0.895) 5.915] IR Tk e
| '
my/z (100 - 1280), time (3.3 - 3.65) =
E ' ' [
l
£
g
B -
2 10578
o
14245 kT
| } ‘ b
| | el
| | B
1: | } -
', Nk b b ! A
17479 r“’w a F]1 [

Al
Hlﬂl I

|
e

1000

500 1500
[Q Zoom ] Ia Zoom out l [EZoom to fit ] mie
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.
78
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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.

Review

Import Data Licensing Alignment

Filtering

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.
WP Progenesis QLp Tutorial for DDA - Progenesis Q for proteomics = e
File L Y]
Review Experiment  ReviewPesk  Peptidelon Identify Refine Review Protein i
ImportData  Licensing Alignment Fitering  DesignSetup  Picking Statistics Peptides QCMetrics  Identifications  Proteins Statistics Report non I Inear
0 A Waters Company
Dongle | License Runs
ThIS ir 115 currently restricted to analyse Licence License
licensed runs only. Run name date this un
" CAUsershandy borthwick'\DocumentsWCustomer Data“Frogenesis Qlp v3.0 Tutorials and Deme Suites'\Proge...  Unlicensed
To license your runs, you need an evaluation or
lease licence code which can be obtained from C\Users\andy borthwick\Documents“Customer Data\Progenesis Qlp 3.0 Tutorials and Demo Suttes\Proge... Unlicensed
a sales representative. C\Users\andy borthwick\Documents\Customer Data'Progenssis Ql p v3.0 Tutorials and Demo Suites\Proge...  Unlicensed
Once licensed, your runs can be analysad on C:A\Users‘andy borthwick’\Documents‘Customer Data“Progenesis Qlp v3.0 Tutorals and Demo Suites'\Proge... Unlicensed
any installation of the sofware. The licence is CA\Users\andy borthwick’\Documents*\Customer Data\Progenesis Qlp v3.0 Tutorials and Demo Suites\Proge... Unlicensed
automatically included when archiving an CAUsershandy borthwick'\DocumentsWCustomer Data“Frogenesis Qlp v3.0 Tutorials and Deme Suites'\Proge...  Unlicensed

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.

Run licence code: 0000002000000

Use Licence Code

Section Complete %)

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

A message confirming successful installation of your licences will appear.

Installation complete

[l

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 (in this
example is C1) will be highlighted in magenta.

2. 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 0000
Review Experiment Review Peak  Peptide Ion Identify Refine Review Protein n n I i n r
Impert Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report 0 ea
° A Waters Company
Review Alignment Show Aligned x ] [ 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 640 650 660 670 680 690 700 71 640 650 660 670 680 690 700 71
"B m/z * [} miz *
Align retention times automatically ~ l' I < 0 I
For maximum reproducibility, the software can - 9
automatically align your runs. I | A “ Il | B
——— 3 &
Align runs automatically T
Tam— > ! 2 |
5] a
i) 5 runs have no alignment vectors “ |
e =)
Review the alignment o ' | ==
Using the quality control measures, review and € I ‘3|‘ s | 1
edit the runs’ alignment: 5| E "’ ¥ E | | "‘
1. Order the runs by alignment score and & E | o E f
start by selecting the first run T |- | T - |
2. Within each run, inspect and edit any S | s |
areas rated as Needs Review ?|e | ' 2 |
v v
s | ‘I T
@ Leamn about the review and editing process |3 | & Sl (F =
E zoom: Q@] ¥ 5
Run Include?  Vectors Score : y .
Ion intensity map Total ion chromatogram
o
b g 2% 6125 [8250 |10375 |12500 |14625 |16750 |1887
A2 0 437% m/z * ]
= 14000000+
A3 0 37.7% g R c D
Cc1 v Ref LT 12000000+
c2 0 386% |2 10000000+ N\ [\ ‘
2 1\ PR |
c3 0 823% 0 £ 8000000 Il yl
" \ |
= " £ i/ 4 iy
=€ = 6000000 Fn "WATER
E | / E) )
> 4000000+ \ | |
8 | | ¢
E | I\ /| { N |
L= 20000007 & 2 | \J
c B, - J
=] | =2 5
S| ) T T T T T T T T
al 36 37 38 39 40 41 42 43 44
& Retention time (min)
v

Alignment quality: @ Good oK Needs review

Ion maps: #® Alignment target & Run being aligned

‘ Section Complete (2 ‘

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
640 650 660

38

39

£670.6704680

[40.410

41

!

42
4 Retention Time (min)

690

700 710
|| mfz *

]

Zoom: @| [E| [El

Transition
640

38

40

4« Retention Time (min)

650

660

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
640 650 660

38

2
&)
—

€671.0943580

4f30.811

42
< Retention Time (min)

Tip: while holding down the mouse button hold down the Alt key. This will allow smooth movement of

650

700 710

mfz *»

(]

Zoom: |E] |§I |@I

Transition

| 640.0493 650

“

40 38

a2

41.436
4 Retention Time (min)

660

680 690 700 710

the cursor as the Alt key allows you to override the ‘automatic alignment’ performed as you depress the

mouse button.

Vector editing
640 650 660

41 40 39

42
4 Retention Time (min)

Zoom: @ |£| @I

Transition

640 650

38

42

4 Retention Time (min)

660

680 690 700 710

6. On releasing the left mouse button the view will ‘bounce’ back and a red vector, starting in the green

peptide ion and finishing in the magenta peptide ion will appear.
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Note: an incorrectly placed vector is removed by right clicking on it in the Vector

Editing window

7. Now click Show Aligned on the top tool bar to see the effect of adding a single vector.

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

A ' | iyl I

38
—
H
38

41 39

42

it Retention Time (min)
)

L4 Retention Time (min)

' 'Zoom: |E| [£| @]

690 700 710

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 Ion intensity map
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Ion maps: #® Alignment target & Run being aligned Alignment quality: @ Good oK [ Needs review
9. Adding an additional vector will improve the alignment further as shown below.
Review Alignment | showligned i - || ShowUnaligned | [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 750 760 770 780 790 800 810 1 750 760 770 780 790 800 810
I mfz @ m/z
Align retention times automatically
For maximum reproducibility, the software can " -
automatically align your runs. 1 )
A 2
Align runs automatically | w | i = «‘h 1 Iill
1l il
(i) 4 runs have no alignment vectors ‘| (jb || ‘
8- || g |
Review the alignment =2 E | 2 E [ |
Using the guality control measures, review and L] o || sl o ‘|
edit the runs’ alignment: £ E
1. Order the runs by alignment score and "™ '; " :
start by selecting the first run E s 5 k:
2. Wiithin each run, inspect and edit any 5% | I|| 5|8 [ |
areas rated as Needs Review ] b
o« o«
@ Learn about the review and editing process hd hd
Ion intensity map Total ion chromatogram
Run Include?  Vectors Score
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g 70000004
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10. The shift in the Retention Time (RT) is as a result of incorrect running of the chromatography. In many of
these cases if the Automatic Alignment fails to generate a good alignment then removing all the
alignment vectors for this run and placing a single manual vector to act as a ‘seed’ for the Automatic
Alignment algorithm maybe all that is required to generate a good alignment.

11.

In the case of the example shown above placing 2 vectors from the top to the bottom of the run is

sufficient to markedly improve the alignment (Note: the improvement in the score with the addition of

only 2 vectors).

12.

At this point you would redo the automatic alignment of this image by selecting Align runs

automatically. Note: if you are focusing only on the alignment of one run, then un-tick the other runs in

the alignment dialog.

Automatic Alignment @
Choose which nuns to automatically align:
Run MNotes Vectors
1 a1 This run has not been automatically aligned 0
[ az This run has not been automatically aligned 0
[ a3 This run has not been automatically aligned 0
c2 run has user vectors ZI
[ 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 I Show Aligned

]

Show Unaligned

] [X Remove Vectors ']

Sample ions are aligned to compensate for drifts in

retention time between runs. Vector editing

@ Learn about the visualisations shown here

40
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For maximum reproducibility, the software can
automatically align your runs.
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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
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@ Learn about the review and editing process
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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

ap Progenesis QLp_Tutorial for DDA - Pregenesis QI for proteomics | = || = || £3 |
File LI Fy)
Review Experiment Review Peak Peptide lon Identify Refine Review Protein | H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n On I n ear
° A Waters Company
AC | ac-2 [ New | @ Help+

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

00 . ) oo . . .
Between-subject Design Within-subject Design
[o)fe) 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? Before | During After
use the between-subject design. e Then use the within-subject design.

srmnus
To set up this design, you simply group QP Create Mew Experiment Desi @ .
the runs according to the condition e bse  patient X | o | bl Q| 45 |
(factor level) of the samples. The Enter a name for the experiment design:

ANOVA calculation assumes that the
conditions are independent and

c IBef:re During and After Treatment I @

therefore gives a statistical test of ) 1 e Y3
= How do you want to group the runs? Patient ¥
whether the means of the conditions ) 4 group
are all equal. @ Group the runs manually — — —
Copy an existing design: 1 22 23
Copy an existing design: patient Z
Add conditiol L

I Create deswgnl [ Cancel

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

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

When the design page opens use the Add Subject and Add Condition buttons to create the matrix that fits
your experimental design, over typing the names as required.
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Then click on ‘Select Sample’ in each box of the matrix and select the appropriate sample.

0IP Progenesis QLp_Tuterial for DDA - Progenesis QI for proteomics EI@
File LI rY)
Review Experiment  Review Peak  Peptidelon Identify Refine Review Protein | g

Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report non I near
. A Waters Company

AC AC-2 Before During and After Treatment [ % | New | @ Help ~

Setup conditions and subjects [P |

Setup the conditions and subjects for your @ @ 1 @ "

experiment design on the right, and then assign each Before Dunng 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.
3. Drag each of your samples to the correct location Al A2 A3

in the grid. Patient A ‘ ‘ ‘ ‘

Filter samples:

c2 . C1l
SUbJECt 1 Selart Samnle albct Sample
c2
C3
Cc3
Add Subject

Section Complete ()

You can create additional Experimental Designs using the New tab

All of these Experimental Designs are available at the later stages of the workflow with the exception of
Identify Peptides and Refine Identifications (including Resolve Conflicts).
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Appendix 7: Power Analysis (Peptide lon Stats)

Power analysis is a statistical technique that is used to gauge how many replicates are needed to reliably
see expression differences in your data. It is available through the Peptide lon Statistics section of the

workflow.
To perform a power analysis of the data click on Principal Components Analysis
Ask another question at the top of the table in the LA R I I Ty . iy
. .. . . Does my data cluster according to my experimental conditions?

Peptide lon Statistics section. A selection of 3 tools Correlation Ansiysi

. orrelation Analysis
will appear. fit Group my peptide ions according te 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 Anova p-value < 0.05 peptide ions (8174), as an example, view the power analysis.

P Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics EI@
File 1l FY)
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein I'
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report non Inear
o A Waters Company
Question: Power Analysis

=1
=]

Hows many replicates should | run?

What is the power of my experiment?

What's this?

You have 79.1% of your data with power =0.8, 4 replicates

would give you 96.7% of your data with power =0.8.
More...

@
=]
'
L

- e
(==
Lt

@
=]
'

[ o
(=N =T -]
TV

Ask another question ~

o
=1
'
t
L

=)
L

Percentage peptide ions with power = 0.8
.

peptide ions may be hidden

=}

‘ ‘? Tag filter applied

1 2 3 4 5

# Anova qValue Power Tag v Cluster “ Number of replicates
10.. 2.08E-13 4.84E-10 = 9995 ‘a 0 B
9128 1.093E-12 2.24E-09 > 0095 i IStandard\sed Expression Profiles ']
144 5.27E-12 3.07E-09 = 9995 G 15
7568 1.99E-11 9.25E-09 = 0935 i

12 —_— —a
6348 2.43E-11 942E-09 = 0935 i 2 /
1917 3.06E-11 1.02E-08 = 9995 G g LE] /
9494 5.34E-11 1.29E-08 = 0995 i % /

L1
11.. G02E-11 129608 = 9995 [ g /
314 6.35E-11 129E-08 = 9995 g 3 s ] /
3233 646E-11 1.29E-08 = 9995 [ . /
4 [ F "
Experiment design 15

Review your data from a different perspective:

Current design: | AC - Section Complete @) |

This is displayed graphically showing that 79.1% of the 8174 peptide ions have a power of 80% or that 4
replicates would give you 96.7% 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: Resolve Conflicts

This stage allows you examine the behaviour of the identified peptides and resolve any conflicts for the
various peptide assignments at the protein level.

The Resolve Conflicts stage (now accessed at the bottom left of the Refine Identifications stage) provides a
number of interrelated graphical and tabular views to assist you in the manual validation of the peptides that
have been assigned to proteins and also to review the relevance of the data returned from the search.

0P Progenesis Ql.p Tutorial for DDA - Progenesis QI for proteomics =N ==
File (LI FYl
Review Experiment  Review Peak  PeptideIon Identify Refine Review Protein :
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report no n | I n ea r
° A Waters Company
Experiment design: |AC ']
Proteins No filter applied Peptide ions of gi| 254976387 N filter applied
Create.., | Create... |
Accession Peptides Unique I chﬂimI Score o # I [ Score  Hits Comelation Mass Mass error {p...  RT (mins)  Charge Tag  + Abundance  Confli *
| 9i|254976387 (+5) 63 18 ] o0 |- 1 e 2 752 5 0624 2413301 248 556 ER 1.24E+08 1 §=
@ 91|255101963 (+2) 61 16 28 6.71E+03 7 & 0 18 5 0464 ___2413.296 0.265 556 2 938E+07 1
@ gil209571234 25 12 18 2.58+03 533 ® 0 637 2 0931 341 295 -0.243 556 1+ B 1.25E+06 1
@ qil260682215 (+1) 24 18 208E+03 0 1 613 4 -0.79 41§.295 0.0288 50.5 3 3E+05 1
@ gilL26700407 16 16 0 164E+03 12% © 2 123 5 0844 2413204 -0.699 50.5 2 M 284E+05 1
@ 91|254973900 (+9) 15 15 0 1956403 2421 © 0 122 5 0494 2413.204 -0.603 531 2 - 167E+05 1 |8
‘ n L3 < 1 o L3
1 Protein: gi|254976387 cell surface protein (S-layer precursor protein) [Clostridium difficile QCD-66¢26]
4 Peptide ions of selected protein
Peptide ion views I Protein resolut\onl
[Standardlsed Expression Profiles '] [Paptlde ions of selected protein v]
0.01
C 5427
55.031
° A z z !
g \ % 55774 % 42186+ .
3% N, E £
3 \ = £ .
2 00 & 56255 5 "
£ g g
5 2 2
£ o7l o 84313
§ 25 57073
L
T
g 1.0 \E\ 57.977-
g
L) 5
T T T T T T o r 1 1
604 6045 605 6055 606 500 1000 1500 2000
20 miz méz
(¢) Refine Identifications | | Protein options.. | Section Complete O]

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 @

Quantitation method:

[Relative Quantitation using Hi-N '|

Mumber of peptides to measure per protein (N): 3 E.

Employ protein grouping, j.e. hide proteins whose peptides are a
SUDSEL O anotner Proteim s.

[ QK ” Cancel |

Note: manual conflict resolution is not essential to performing quantitation however it can lead to more
guantifiable proteins.

This means that if you choose not to resolve the conflicts then proteins, to be considered for quantitation,
require at least one unique peptide (number in brackets after peptide count).

For more details on Protein Grouping go to page 49 and Protein Quantitation go to page 51

Open Resolve Conflicts and order the data in the Proteins table (A) on the basis of Conflicts.
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Note: the look of the tables (with regards to ordering) in the following section may vary slightly.

Make 'cell surface protein (S-layer precursor etc ' the current protein by clicking on it in Window A (a
circular orange symbol indicates current protein). This protein has 63 peptides assigned (window B) which

have a total of 88 conflicts. To view the conflicting assignments click on the Protein Resolution tab (window

C previous page).

WP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics =R
File (Ll Y]
Review Experiment Review Peak Peptide Ion dentify Refine Review Protein H
ImpertData  Alignmert Fitering ~ Design Setup  Picking Statistics Peptides  QCMetrics Identifications  Proteins Statistics Report nonlinear
@ A Waters Company
Experiment design: | AC -
Proteins No filter applied Peptide ions of gi|254976387 No filter applied
Create.. | Create.. |
Accession Peptides Unique  Conflicts Score e # I B Score  Hits Corelation Mass Mass error (p..  RT (mins)  Charge Tag v Abundance  Confli *
(@ 9i[254976387 (+5) 63 18 88 707603 1 e 2 752 5 -0.624 2413300 248 556 3 ] 1.24E+08 1
@ 9255101963 (+2) 61 16 6.71E+03 17 e 0 18 5 0464 241396 0265 556 FI 9.38E+07 1
@ gi209571234 25 12 18 A 256403 53 & 0 637 2 0o au3pes B Jozes 556 + B 1.25E+06 1
@ 0il260682215 (+1) 24 u 18 2.08E+03 o 1 613 4 0790 241 0238 505 R ] 3E+05 1
@ gil126700407 16 16 0 1.64E+03 12% © 2 123 5 0844 2413204 -0.699 505 2 284E+05 1
@ 9254873900 (+9) 15 15 0 1.95€+03 41 0 0 12 5 0494 2413294 -0.603 531 2 @ 167E+05 1 |8
< i v < i - »
1 Protein: gi|254976387 cell surface protein (S-layer precursor protein) [Clostridium difficile QCD-66¢26]
4 Protein: gi|265101963 cell surface protein (S-layer p protein) [Cl: idium difficile QCD-63q42]
Peptide ion views | Protein resolution
Conflicting proteins for peptide ion 533 Peptide ions of gi|255101963
Accession Peptides Unique Conflict: Protein Score # I W Score  Hits Corelation Mass Mass errer (p..  RT(mins)  Charge Tag  ~ Abundance  Conf *
@ gil254976387 (+5) 63 18 88 T07E+03 53 e 0 637 2 0202 2413.295 0.243 556 + B 125E+06 FE
(o gil255101963 (+2) [ il ‘\ E+03 W o 1 613 4 0015 2413205 00288 505 R ] 3E-05 1
12% 0 2 123 5 0361 2413294 -0.699 50.5 2 3 284E+05 1
41 0 0 12 5 0644 241329 ~0.603 531 : 167E+05 1
2 o0 596 5 0427 1076 58 K £ 305 2 240E+07 1
E 3 o1 517 5 0302 1104 621 F—O 94 315 2 Q 297E+07 1
4 o 6 838 5 0455 1246561 E 285 2 @ 272E+07 1
5 o 0 761 5 0418 1206.661 -0.0082 273 2 @ 2286407 1
6 0 2 418 5 0188 1250615 0244 396 2 15E+07 1
7 0 0 464 5 0549 922,526 121 35 : 188E+07 1)e
< m v i v

(€) Refine Identifications | | Protein options...

Section Complete

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

also contains 88 conflicts. A simple resolution to these conflicts is to right click on the conflicting protein and
turn off all its peptides (based on lower number of peptides and score).

P Progenesis QLp Tutorial for DDA - Pragenesis QI for proteomics

(B=8 B=R =

File . .
ImpotCats  Algwment  Fiterng  Detrfews | Pene Seide  pepicss  QCMercs ewvonons  moens e Repon nonlinear
0 A Waters Company
Experiment design: | AC -
Proteins N filter applied Peptide fons of gi|234976387 No filter applied
Create.. | Create.. |
Accession Peptides Unique  Conflicts Score s EE: Score  Hits Comelation Mass  Masserror (p.. RT(mins) Charge Tag v Abundance  Conflii *
(@ 0i[254976387 (+5) 63 63 |T| 707603 — 1 e 2 752 5 0624 2413301 248 556 R ] 124£+08 o
gi[25510 0 0 [o] 0o | 17 ® 0 128 5 0.464 2413296 0.265 556 : @ 9.38E+07 0
@ gil200571234 5 12 18 25403 533 e 0 637 2 0831 2413295 0243 556 + B 1.25E+06 0
@ gi[260682215 (+1) 2 1 18 208E+03 WL o 1 613 4 0790 2413295 00288 505 3 @ IE05 0
@ il 26700407 16 16 o 164E+03 2% © 2 13 5 0844 2413.284 -0.699 50.5 . | 284E+05 0
@ 9254973900 (+9) 15 15 0 185€+03 221 © 0 12 5 0494 2413294 0603 531 : 167E+05 [
Pl e — v o 0 - 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 precursor protein) [Clostridium difficile QCD-63q42]
Peptide ion views | Protein resolution |
Conflicting proteins for peptide ion 533 Peptide ions of gi|255101963
Accession Peptides Unique  Conflict: Protein Score # I W Score  Hits Cormelation Mass  Masserror (p..  RT(mins)  Charge Tag = Abundance  Conf *
@ gil254976387 (+5) 63 63 IG_I 707E+03 0 2 0243 556 + B 1.25E+06 [E]
19 gil255101963 (+2) 0 0 o] o | B+ 4 0.5 E ] 3E+05 0
[l 5 505 : 5 0
0 2 5 531 : @ 0
] 5 305 : B 0
[l 5 315 : @ 0
[l 5 : @ 0
[l 5 : 0
] 5 : @ 0
] 5 35 : B ofs
< 0 v < T v

(¢ Refine Identifications [ Protein op(iunsu.l I Recalculate abundances I

Section Complete 3)

Note: as you un-assign the peptides the number of conflicts update ‘on the fly’ in all the windows.

Waters

THE SCIENCE OF WHAT'S POSSIBLE

88



Progenesis QI for proteomics User Guide

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

QP Progenesis Qlp Tutorial for DDA - Progenesis QI for proteomics fale =]
File LI XYY
Review Experiment Review Peak Peptide Ion Identify Refine Review Pratein | H
ImpertData  Alignment Filtering  Design Setup Picking Statistics Peptides QCMetrics  Identifications  Proteins Statistics Report nonlinear
(] At Campony
Experiment design: | AC -]
Proteins = Nofiter applied Peptide fons of gi] 209371234 = Nofilter applied
Cre
| Accession Peptides Unique Conflicts Score + | & 5 B score Hits Corelsion Mass  Masseror(p.. RT(mins) Charge Tag  ~ Abundance Conflict: *
@ 0il254976387 (+3) 63 63 0 T07Ee03 723 0 0 89 5 0461 2408236 0344 51 2 @ LO4E-05 1] (=
@ gil25510196 } 0 0 0 0 06 O 1 98.9 5 -0.607 1502.794 -0.201 297 2 5 8.33E-05 1] ¢
209571234 25 12 18 256+03 04 00 - - 0063 1502793 0773 27 3 143E-04 1]
@ 0i260682215 (+1) 24 11 18 2.08E+03 24 o 1 47 5 0575 1732899 -0.448 20 ER | 6.87E+05 1|
@ gilL26700407 16 16 [ 164E+03 484 o 0 713 5 059 1732899 0528 EY 2 | 5.26E+05 1]
@ 9254973900 (+9) 15 15 0 1956403 8 O 0 523 5 052 1051555 0192 246 2 7 497E+05 1] 1.
< m ] v < m ] B v
1 Protein: gi|209571234 cell wall protein V [[Clostridium] difficile]
4 Peptide ions of selected protein
Peptide ion views | Protein resolution|
[ Stendardised Expression Profiles - [Peptide ions of selected protein =
62.409- l 0017
3
— 62.916 -
‘E 2z ‘E ‘E 42186
] ]
E 5 £
IR 5 63.425] ]
E § g
3 I3 C 843134
o 0
H 633264
H
i
2.
&
T T T —
630 631 692 500 1000 1500 2000
2 miz mz
() Refine Identifications | | Protein options... | | Recalculate abundances Section Complete (3

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

P Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics == =n ==
File LI T}
Review Experiment Review Peak Peptide lon Identify Refine Review Protein | H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 nlin ea r
A Waters Company
Proteins = Mo filter applied Peptide ions of gi| 209571234 = Nofilter applied
Cres Y Cre:
[ Accession Peptides Unique Conflicts Score = # I B Score  Hits Comelation Mass  Masserror(p.. RT(mins) Charge Tag v Abundance Conflict: *
@ 9il254976387 (+5) 63 63 0 70703 (] o1 67 5 1609.903 0.277 616 =" 5.80E+04 0
@ gil255101063 (+2) 0 0 0 0 =] o1 64 4 1115571 0124 285 2 . 144E+05 0
| 0i[209571231 12 12 0 1.25€+03 (] o 1 108 4 1821024 -0.65 38.7 2 9 946E+04 of [g
@ 0il260682215 (+1) 1] 24 0 208E+03 o0 ®m7 4 1.000 1588.82 03483 402 2 B 8.44E+05 ol
@ gilL26700407 16 16 0 164E+03 * 1 16 5 1000 1708871 241 459 2 B 1.52E+06 0
@ gil254973900 (+9) 15 15 0 195E+03 o1 483 5 0998 1836.96 135 391 3 B 4.29E+05 ol .
< I ] " < i | 7 3
1 Protein: gi|209571234 cell wall protein V [[Clostridium] difficile]
4 Peptide ions of selected protein
Peptide ion views | Protein resolution
[ stendardised Expression Prafiles -] [Peptide ions of selected protein -
62409 ' 1 0019
25
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H
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H
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(%) Refine Identifications | [ Protein options.. | | Recalculate abundances | Section Complete (3

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.

Waters

THE SCIENCE OF WHAT'S POSSIBLE



Progenesis QI for proteomics User Guide

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 Unique Conflicts Score # I B Score Hits Correlation Mass Mass errar (p..  RT (mins)  Charge Tag  + Abundance| Conflict| *
@ 9i[126697969 (+1) 10 10 0 925 3657 © 1 674 2 0900 1791.962 -0.00909 526 : 1.06E+05 1 c
@ 9il126697970 9 E 0 748 308 O 1 63 4 0991 1198 0.582 21 2 1 8.84E+04 1
@ 9i|254976383 (+2) 2l 7 2 i 1415 0 687 3 0.846 1268456 0.282 45.7 2 117E+05 0
@ 9il255101959 0 0 0 0 g2 ® 2 110 4 081 1880407 0366 258 2 25E+05 0
@ gil126699128 7 4 5 860 630 ® 0 713 5 0966 1319646 -0.666 307 2 A 1.59E+05 0 -
a | [ ] < 1 03
Protein: gi|254976383 cell surface protein [Clostridium difficile QCD-66c26]
Iz Protein: gi]10180205 Cwp66 [[Clostridium] difficile]
Peptide ion views | Protein reselution |
Conflicting proteins for peptide ion 3657 Peptide ions of gi| 10180203
Accession Peptides Unique Conflict: Protein Score # I B Score Hits Correlation Mass Mass errar (p..  RT (mins)  Charge Tag v Abundance  Conflict
@ gi254976383 (42) 9 7 2 3008 e 1 63 4 0.242 1198656 0.582 291 2 9 B.84E+04 1
@ gij255101959 E 0 0 0 o 3657 ® 1 674 2 0376 1791962 -0.00909 526 2 1.06E+05 1
| gij0180205 (+1) 3 1 2 266 6071 ® 2 136 4 0367 AT 0.126 60.1 2 5.91E+04 0
1170 ® 1 - 0401 oab 0.184 601 3 B 9.75E+03 0
< | [ < . r

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 Unique Conflicts Score # I Ei Score Hits Correlation  Mass Mass error (... RT (mins) Charge Tag ¥ Abundance Conflict: “
@ 9i[126697968 (+1) 10 10 0 925 3B57 © 1 674 2 0.800 1791 962 -0.00909 526 2 Q 1.06E+05 1] = ‘
@ gil126697970 9 9 0 748 3098 1 @3 4 0891 119865 0582 291 : 9 8.84E-+04 of L
I! gi[254976383 (+2) 9 9 0 711 1415 0 68.7 3 0.846 1268666 0.282 457 2 Q 117E+05 [1]

@ 0il255101359 0 a 0 0 g2 e 2 110 4 0821 1889897 00366 58 2 25E+05 0

@ gi[126699128 7 4 5 860 680 ® O n3 5 0.966 1319.646 -0.666 307 P | 1.50E+05 0 -

4| [ 3 4| I r
1 Protein: gi|254976383 cell surface protein [Clostridium difficile QCD-66c26]

§ Protein: gi|10180205 Cwp66 [[Clostridium] difficile]
Conflicting proteins for peptide ion 3098 Peptide ions of gi| 10180205
Accession Peptides Unique  Conflict: Protein Score = I [ Score Hits Correlation Mass Mass error (p...  RT {mins) Charge Tag + Abundance Conflict

@ gi|254976383 (+2) 9 9 0 711 E 3098 o 1 63 4 1198.656 0.582 291 2 '? 8.84E+04

| giizo180205 (+1) 1 1 0 13 | 3657 1 674 2 1791962 -0 526 : 1.06E+05
6071 ® 2 136 4 1.000 231916 0126 60.1 2 i 591E+04
11170 & 1 1.000 231916 0.184 60.1 3 E 9.75E+03

4 ([ 4| [T

Continue with Conflict resolution until no remaining conflicts in the Proteins table.

Accession Peptides Unique | Conflicts| Score Hits Correlation Mass Mass error (p...  RT {mins) Charge Tag v Abundance Conflick *
@ gil126700070 1 1 0 84 4 0.962 2002.074 0.0596 511 ER ™ 273E+05 0 H
@ uil126701092 1 1 0 119 ] 5 = 00648 512 : 1.96E+06 o LA
@ gil1 26608464 1 1 0 783 &l 3 = 1489.802 5 51.2 : B 113E+05 0
@ 9il1 26697826 1 1 0 106 5 0200 2002073 0146 511 2 1.28E+05 0
@ 0i[126699793 1 1 0 639 ] 5 - 902.533 -0.538 422 2 5.56E+05 0 -
4| m 3 4| [ 3

1 Protein: gi|126699128 rubrerythnn [Clostridium difficile 630]
4 Protein: gi|126699078 rubrerythrin (Rr) [Clostridium difficile 630]

Conflicting proteins for peptide ion 165 Peptide ions of gi| 126699078

Accession Peptides Unique Conflict: Protein Score 2 I B Score Hits Correlation Mass Mass error (p...  RT (mins) Charge Tag + Abundance Conl *
@ gi[126699128 5 0 599 165 * 0 64.4 5 0.928 902.533 -0.538 422 2 E 5.56E+05 1] ‘ =
=] qi[126699078 4 0 456 1020 & 1 58.6 3 0.983 1489.802 -0.816 51.2 3 E 113E+05 [

159 & 1 138 5 0.987 1489.803 0.0648 51.2 2 E 1.96E+06 0
250 & 1 95.9 5 0.870 1696.905 295 516 2 Q 1.15E+06 0~

4| m 4| m +

Note: the abundances will need to be recalculated as a result il o

of performing Conflict resolution. This is achieved by clicking
on the Recalculate abundances, which appears during

Conflict resolution
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‘ ‘ |

IL(_'J Refine Identifications l [ Protein Optians...] [ Recalculate abundances I
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Appendix 9: 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..

P Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics felrEm =
File *0@gs
Review Experiment  Review Peak  Peptide lon Identify Refine Review Protein i
Import Data  Alignment Filtering ~ Design Setup Picking Statistics Peptides QC Metrics  Identificstions  Proteins Statistics Report non | Inear
. A Waters Company
Question: " Principal Components Analysis
Are there any outliers in my data? % 0.8 T
Does my data cluster according to my experimental o -
conditions? ~ 08 7
What's this? 2 o
Prindipal Components Analysis produces a simplified, E
graphicalrepresentation of your multidimensional data. e 02 -y
More... g o

o o

3 oo i cony e gi

% 02 . Save As... =

Ask another question ~ a Fr=zizrenr
-
- N *l 04 .
. . Add to Clip Gallery...
Tag filter applied
‘ peptide ions may be hidden t t t t t t t t t t t
- . -06 -05 0.4 03 02 01 o0 0.1 o2 0.3 0.4 05 08
#  Anova qVslue Power Tag v Cluster * Principal Component 1| 2| 76.54%
333 8.66E-06 1.59E-05 = 9995 g is
m [ i i ]

8 882606 162605 = 9995 gl L Standardised Expression Profiles -
757 BO2E06 164E-05 = 9995 g
2094 893E-06 164E-05 > 9995 [ Q 3
1073 9.11E-06 166E-05 > 9935 E
966 912E-06 167E-05 = 9985 [ Q £
366 9.23E-06 168E-05 > 9995 ﬁ 3

° 4
853 9.25E-06 168E-05 2 9935 a E
248 932606 169E-05 > 9995 |g Zs

£
3147 943E-06 171E-05 = 9905 [ P f
1380 Q73E-NA 1 75E-N5 > 9905 el k4 [
4| 1 | »
Experiment design 2
Review your data from a different perspective:
Current design: | AC - Section Complete )

This will open a dialog displaying what is to be saved and
allows you to alter the title and provides a description of the
image for later reference.

Enter details as required and click Add to clip gallery

Waters
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Enter a title and description for this clipping:
Prim el Compupmes. Gratey

[
o E

B

or 4
b Lo

Significantly changing proteins PCAI

P Add te Clip Gallery (=)

PCA plot of changing prc:-teinsl

| Add to Ciip Gallery | | Cancel
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OIF Progenesis QLp Tutorial for DDA - Progenesis QI for proteo

File

To view, edit and/or export from the clip galley the gallery can
be accessed from the File menu.

el Save
ES Close

Export peptide ion data...
Export deconvoluted peptide ion data...

Import peptide ioch numbers as tag..

Expaort all identifications...
Export to Proteolabels

Export inclusion list...

Experiment properties
Show Clip Gallery

® Exit

riaw

Pickir

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:

[E= Bo =)

e

Actions ~

AL TR

» Progenesis Q

Significantly chang
PCA

PCA plot of changing

Edit

Copy Image
Copy Title
Copy Description

QI for proteomics logo
lution image that you can
ntations and posters to
ftware was used in your

Export Image

Delete

Data analysis performed using:

U.IP Progenesis Q

wwnonlinear.com

Progenesis QI for proteomics
analysis badge

A high-resolution image that you can
use in presentations and posters to
show the software was used in your
research.

I Export all... I [ Close

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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THE SCIENCE OF WHAT'S POSSIBLE

92



Progenesis QI for proteomics User Guide

Appendix 10: Exporting protein identities to IPA

IPA (Ingenuity Pathway Analysis): is a commercial web-based software application for the analysis,
integration and interpretation of data derived from any experiments that generate gene and chemical lists
with expression data, such as metabolomics and proteomics.

Before exporting data to IPA, make sure that you can launch IPA using the default browser on your system.
The plug-in relies on the browser to upload the Progenesis-exported data to IPA.

Note: the use of IPA requires a licensed copy, for licensing details please visit the IPA website.

First select the Protein data to export to the pathways tool using tag filtering to ‘focus’ the set to export.

Click Export to pathways tool and select IPA and click Next.

OIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

File
Review Experiment Review Peak Peptide Ion
Import Data Alignment Filtering Design Setup Picking Statistics
Review Proteins —

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

Set the guantitation options Accession
If you've not already done so, choose between
relative and absolute quantitation, use of Hi-N,
protein grouping and more.

@ gi54781345(+1) 5

“  gi|54781347 7

===
) { .9 ’ o8
;2;;22; QC Metrics Ider':\Echnailons Pnr?tl:l‘r:‘s Szxit;ll:s Report n 0 n | I n ea r
. A Waters Company
©) Help ~

No filter applied
r

Peptides Unique peptides Confidence score Anova (p) Tag |~ Maxfold change Highest Mean Lowest v

:
!
[um] »

5 406 1.13E-05 (] 111

=

By exporting your data to external tools, there's ‘

no limit te your analysis.

Sele
I Export to pathways tool I View p|

[ Export protein measurements ]

@ gij126697687 2 2 137 0000376 @ 338 A c
@ gil QP Export Pathways Information (3l A <
Create a shortlist to review @ gil c A
In the table, sort and filter the proteins based Select a pathways tool
on their measurements, to generate a shortlist @ gi| | Choose a pathways tool from the list below. You can find out more or download new A C
for further review. i i i
0 gi plugins using the links below. A c
@ How are the measurements calculated? @
@ qi i A C
To sort the table by a given value, simply click 9-| Which pathways tool do you want to use?
the relevant column header. @ i l[pA: Ingenuity Pathway Analysis vI c A
Review the proteins @ il @ About this plugin | $ Download other plugins c A
For each protein of interest, review its peptide @ ol A C
measurements and correlations: @ g c a
gi
View peptide measurements ] @ il c a
You can also double-click to review a protein. @ sl A C
Export data for further processing @ il c A N

m difficile ATCC 9689]

[ Export peptide measurements ]

[ Export peptide ion measurements ]

ArcSinh Normalised Abund...

Experiment design
Review your data from a different perspective:

Current design: | AC -

Quantifiable proteins displayed: 156

£

b

Section Complete (2)

Select the appropriate identifier type used for
proteins in the experiment.

Note: for proteins with different identifier types,
filter the protein list to contain only proteins with
single identifier type at a time, then perform the
export operation and merge the resulting lists in
IPA.
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QIP Export Pathways Information @

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

Select the identifier type used for proteins in the experiment:

UniProt/Swiss-Prot Accession A

UniProt/Swiss-Prot Accession

i For an overrepresentation analysis, filter your data to only show proteins with
significantly altered expression.

< Back ] | Export proteins to IPA | [ Close ]
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Finally select the way you want to export the proteins to IPA.

If you are performing over-representation analysis or other types of analysis that do not require the protein
expression data then you can make use of the Create a list option to export data to IPA.

Note: using this option you will be asked to filter your data to only show proteins with significantly altered
expression

P Export Pathways Information @

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

Select the identifier type used for proteins in the experiment:

UniProt/Swiss-Prot Accession =
Select the way you want to export the proteins to IPA:

Upload expression dataset =
Create a list

Upload expression dataset

Baseline: Comparison:

([@a -5/ (mc -

If greater, gives a negative fold change.

If greater, gives a positive fold change.

[ < Back l I Export proteins toIPAl [ Close

If you require to perform enrichment analysis or other types of analyses that use protein expression data,
select the option to Upload expression dataset to IPA.

Note: You need to select the type of protein identifier used by at least one protein whose expression data
you want to export. If there are proteins with different identifier types, you will be able to select additional
identifier types in IPA after the dataset is uploaded.

The operation exports data from a single observation at a time - select the two experimental conditions
(taken from the current experiment design as set in Progenesis QI for proteomics you wish to compare
as that observation).

Click Export proteins to IPA .

~ =S
(&) || AN
File Edit View Favorites Tools Help
~
Welcome! Please login Contact Customer Support
Email smith@work.com Customer Support
Phone: 650.381.5111
Password sssssssss Hours: 6am - 5pm (PST)

Monday - Friday (excluding holidays)

[] Remember my password support@ingenuity.com

Sign Up | Forgot Password

For Product and Sales related inquiries contact:

650.381.5056
sales@ingenuity.com

If you have access to a licenced copy of IPA then log in
IPA will open displaying the imported data from Progenesis QI for Proteomics.
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PR JPA \EI @

Provide Feedback | Suppert  Janucz Nykiel Close IPA

Eile Edit Miew Window Help

[ Genes end Chemicals | Discases and Functions | Pathways and Tox Lists
Enter gene names/symbals/IDs or chemical/drug names here | ARCH ‘Am"cedgamh ) seses

Dataset Upload Workflow Instructions

Dataset Upload - New Dataset 2016-05-20 10:29 AM =

1. Select File Format: |Flexible Format ~| MoreInfo
Data Upload Workflow

2. Contains Column Header: (I Yes @ No
Use Dataset Upload to import your dataset file into TPA.

3. Select Identifier Type: ‘UanrotlSwwss—ProtAccesslon " Specify the identifier type found in the dataset. Once uploaded, many different analysis options exist including
Biomarker Fitter, Molecular Tox and Core Analyses. Review

4. Array platform used for experiments: ‘ Not specified/applicable V‘ Select relevant array platform as a reference set for data analysis. the different type of analyses and see which ona best fits
your needs.

5. Use the dropdown menus to specify the column names that contain identifiers and observations. For observations, select the appropriate expression value typ|

1. To upload 3 dataset fie, click here.
Raw Data (512) | Dataset Summary (1)
wopen ]
|ID '| |Obsewat|un1 '| |Ignore ‘| ‘Ignore '| ‘Ignora " ‘Ignura " |Ignora Lok [ Mdtple Rork: ~)| () 2] [ (BgEE]
Biaich (ot )
Exp Fold Chan Em_».ﬁ?ﬂ;nm
1 [Pl 1.00302155389087 g e S
2 |C4YQR7 1.03618874042727
3 |C4¥YMC3 -1.1630436093987
4 |CAYQNT -1.14248088552437
5 |P43098 -1.00167260838215
6 |C4YR46 1.11144195146305
7 |o13430 1.00051613631.24 peil. J
8 |P46587 1.16697510036399 G ) (BT =l
9 |P82610 1.14143675382931 [10pen ] [caneel]
10 |P46598 1.06004923965961
11 |Q96VBI -1.10613636924535
12 |Pa1797 1.50747573107542 2. Select the dataset file from your computer and click the
13 |p28s77 -1.20624862059398 Open button.
14 |C4YK39 1.05494661189734
15 |QsoKzL 1.03909813845519 g Se;ect Flexible format for the file format from the
16 |C4YLO5 -1.0312270752554 ropdown ment.
17 |Pa6273 1.31163552609058 4. Select an Identifier Type from the dropdown menu. IPA
18 |CdvLs 1.26900493012736 supports many identifiers and symbols and will attempt to
19 004030 1.55325257650803 guess at the type of identifier in your dataset file. To
20 (013287 1.38535524141575 override the selection, uncheck the option and simply select
g the most appropriate one. If more than one type of identifier
exists in your dataset, select all appropriate ones.
| eriiank |
[ Tl

You can now explore your protein expression data using the tools available in IPA. Instructions on how to
manage and explore your imported data set are provided by IPA.

Waters 95

THE SCIENCE OF WHAT'S POSSIBLE



Progenesis QI for proteomics User Guide

Appendix 11: Exporting protei

n identities to MetaCore

Metacore: is a commercial web-based software application for the analysis, integration and interpretation of
data derived from any experiments that generate gene and chemical lists with expression data, such as

metabolomics and proteomics.

Before exporting data to MetaCore, make sure that you can launch MetaCore using the default browser on
your system. The plug-in relies on the browser to upload the Progenesis-exported data to MetaCore.

First select the Protein data to export to the p

athways tool using tag filtering to ‘focus’ the set to export.

Click Export to pathways tool and select MetaCore

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

Review Peak
Picking

E
2

Experiment
Design Setup

Peptide lon
Statistics

Identify

ImportData  Alignment Filtering Peptides

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

Mo filter applied

o || B[ £
(Ll XY}
Refine Review Protein q
QC Metrics  Identifications  Proteins Statistics Report non | Inear

A Waters Company

@ Help ~

Set the quantitation options Accession Peptides Unique peptides Confidence score Anova (p) qValue Tag |+ Maxfold change HighestMean Lowest Mean Description
If you've not already done so, choose between 203 c A 504D ch Clost *
relative and absolute quantitation, use of Hi-N, 0IP Export Pathways Information (=== W a chaperonin [Clost
protein grouping and more. B oss c A 305 ribosomal protein 51
— Select a pathways tool
Choose a pathways tool from the list below. You can find out more or download new oz c A cell wall-binding protein E
C OB B o sz A c thioredoxin reductase 3 [
Create a shortlist to review P N
In the table, sort and filter the proteins based Which pathways tool do you want to use? R ¢ A Ri-binding protein Hiq
on their measurements, to generate a shortlist [Meacor o S a c 305 ribosomal protein S8
for further review. o 13 N c dint "
@ How are the measurements calculated? @ About this plugin | # Download other plugins - initrogenase iran-maly
) . s A c peptidyl-prolyl cis-trans i
To sort the table by a given value, simply click
the relevant column header. @ 318 A C phosphate butyryltransfe
Review the proteins B o A c phosphatase, 2C family [¢
For each protein of interest, review its peptide b a A c cell surface protein [Clost
measurements and correlations:
o 345 C A FOFL ATP synthase subun
View peptide measurements o 17 ¢ A electron transfer flavopra =
You can alsa double-click to review a protein. »
Export data for further processing in) [Clostridium difficile QCD-66c26]
By exporting your data to external tools, there’s
no limit to your analysis.
Export protein
=
Export peptide measurements. E L
5
- z L
Export peptide ion measurements. =
g
H
Experiment design »
Review your data from a different perspective:
Current design: | AC o proteins di 145 Section Complete ()

Then click Next to Configure your export page .

Select the appropriate identifier type used for
proteins in the experiment.
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WP Export Pathways Information

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

Select the identifier type used for proteins in the experiment:

Swiss-Prot Accession

Swiss-Prot Accession
GI Number
ENSEMBL

EMBL

comparison with the selected control.

<Back | [ Export proteins to MetaCore | | Close
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QIP Export Pathways Information ==

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

|f you ha.Ve multlple COndItIOnS |n your current Select the identifier type used for proteins in the experiment:
experiment design you can select which condition Suwiss;Prot fccession =
should be used as the control 5;'3: e ool ondren:

@B

@c

Finally click Export proteins to MetaCore.

< Back ] I Export proteins to MetaCore | [ Close

If you have not already done so, you will be prompted to enter your MetaCore User name and Password;
once you have done this, your data will be exported to your MetaCore account, and the MetaCore user
interface will open in your default web-browser.

Windows Security @

Log in to MetaCore

Please enter your username and password for your MetaCore installation.
Once you have logged in, your data will be exported to your user account.

‘ i | User name ‘
| | Password ‘

Metacore will open displaying the imported data from Progenesis QI for Proteomics.

You can now explore your protein expression data using the tools available in MetaCore. Instructions on how
to manage and explore your imported data set are provided by MetaCore.
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Appendix 12A Search engine parameters for 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

Variable
modifications

Oxidation (M)

Display all modifications L]

Your name [andy b Email [andy.borthwick@nonlinear.com
search title |[Progenesis Qlp search |
Database(s) [Mark_Test2 Enzyme |Trypsin vl
MSDB ~
NCBInr Allow up to |1 | missed cleavages
NCBInr_UserGuide LV
NIST_Yeast_Sigma Quantitation |None
Taxonomy |. ... Firmicutes (gram-positive bacteria) v/
Fixed [Carbamidomethyl (C) Acetyl (K)

Acetyl (N-term)

Acetyl (Protein N-term)
Amidated (C-term)
Amidated (Protein C-term)
Ammonia-loss (N-term C)
Biotin (K)

Biotin (N-term)

Carbamyl (K)

Carbamyl (N-term)
Carboxymethyl (C)

Peptide tol. + |9 |[ppm | #2c[owv]| MS/MStol. + 06 |[Da V|
Peptide charge |2+ A Monoisotopic ® Average
Data file C:\Users\andy borthwick\Documeni Browse. ..
Data format |Mascot generic V| Precursor [ | m/z
Instrument [ESI-TRAP v Error tolerant []
Decoy [ Report top [AUTO V| hits

Database : NCBInr (circa 04/16) was used with the Taxonomy restriction set to Firmicutes

Fixed modifications: Carbamidomethyl (C) and variable modification Oxidation (M)

Peptide Tol: 9ppm

Instrument: ESI-Trap
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Appendix 12B Use Additional Export Fields in Mascot for PRIDE

For exporting mzldentML of results to PRIDE from Progenesis QI for proteomics you must select additional
Mascot Export Fields when exporting your search results from Mascot: (Protein sequence (Protein Hit

Information) and Start and End (Peptide Match Information))

Protein Hit Information

Score
Description*

Mass (Da)'

Number of queries matched
Percent coverage"

Length in residues

pL

Taxonomy

Taxonomy D

LY

(CULY

LAY

O 0O o d

0

Protein sequence

Y]

emPAI

Peptide Match Information

Experimental Mr (Da)
Experimental charge
Calculated Mr (Da)

Mass error (Da)

O

* Occasionally requires information to be retrieved from external utilities, which can be slow

** Always requires informatien to be retrieved from external utilities, which can be slow

(CYRRC VI VY

Start

End

LYY

Number of missed cleavages

«
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