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Introduction

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

To allow ease of use the tutorial is designed to start with the restoration of an Archived experiment where the
data files have already been loaded. The document covers all the stages in the workflow, initially focusing on
the Automatic Processing of the data then the use of the individual analysis stages.

If you are using your own data files please refer to Appendix 1 (page 75) then start at page 6.

How to use this document

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

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

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

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

LC-MS Data used in this user guide

For the purposes of this data set the MSE parameters were set to 250:125 instead of the default settings as
defined in Appendix 1 (page 75). This was done to reduce the time taken to demo the data analysis.
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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
Import Dats LC-MS Import Data: Selection and review of data files for analysis 6
Automatic Processing: setting up steps for automatic processing 7
l After Automatic Processing: how to work with auto analysed data 14
Lizensing Licensing: allows licensing of individual data files when there is no dongle 15

attached (Appendix 3)

£

Review

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

£

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

Fitering State and Number of Isotopes.
T Review Normalisation: exploring LC-MS normalisation 26
et Experiment Design Setup: defining one or more group set ups 29

for the analysed aligned runs

—

Review Peak

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

tag groups of peaks and select peaks for further analysis

-

et Peptide lon Statistics: performing multivariate statistical analysis on 45
tagged and selected groups of peptide ions

N

Identify
Peptides

Identify Peptides: managing export of MS/MS spectra to, and import 49
of peptide ids from Peptide Search engines

-

gellzins QC metrics: quality control charts for experimental/analysed data 52

«— 0

Refine Identifications: manage filtering of peptide ids 54

Refine
Identifications

Resolve Conflicts: validation and resolution of peptide id conflicts for 56
data entered from Database Search engines

—

Review
Proteins

® Review proteins: review protein and peptide identity and data export 60
A4
Protein
Staavcs Protein Statistics: multivariate statistical analysis on proteins 72
Report Reporting: generate a report for proteins and/or peptides 73

L]
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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 restore the uncompressed tutorial archive file. To do this, first locate the Progenesis Ql.p Tutorial
HDMSe.Progenesis QIP Archive file using the Open button and press Open.

P Progenesis Ql for proteomics Sm==]
File ce0es
Experiments nonlinear

@ A Waters Company

New to Progenesis QI for

‘ Perform analysis | Combine analysed fractions .
proteomics?

Recent experiments Here are some resources to help you
get started with Progenesis QI for
QP Open Experiment ==l proteomics:
@Uv\ |« Progenc... b Progenesis Qlp vé HDMSe Tutorial ~ [ #2] [ Search Progenesis Qlp vAHD... P | * The Progenesis OI for proteomics
Organize v New folder =~ 0 @ .
= .
ks ShareFile o Name Date medif

@) BitTorrent Sync
] Progenesis QLp Tutorial HOMSe.Progene...  16/06/2017 Quickly go to an ion map location

L4 Want to quickly validate your sample

P Deskiop
running by zeoming to a known ion?

4 Libraries
% Documents
&' Music
=] Pictures
B Videos
A Andy Borthwick
1% Computer
i Network N P—T— v

m

" L ] I
P R S R PR LS
File name: ~ | Experiments and Archives (".Prc « 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
Other experiments * Just because it's natural doesn't
1 New ‘ mean it's safe

40638120896 * Stay in the fast lane with Progenesis
B at ASMS 50N Tndianannlis

This opens the 'Import from archive' dialog.

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

P Import Experiment from Archive IEI

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 HDMSe

@) Create a new experiment

Experiment name: Progenesis QLp Tutorial HDMSe

Save to folder: and Demo Suites\Progenesis QLp Tutorial HDMSe I Browse... I

I Import I[ Cancel |

Then press Import.

Loading: Progenesis QLp Tutorial HDMSe

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

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

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

WP Progenesis QLp Tutorial HOMSe - Progenesis O for proteomics EI@
File LY FY)
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein 1
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  [dentifications Proteins Statistics Report n 0 n | I n ea r
o A Waters Company
. @ Help -
Import Data A_01 (low energy)
Select your run data 500 1000 1500 .
Select one of the available data formats then miz * About this run
click the Import button: - ) + Low energy peak count: 4,413 012
L * High k t: 10,307,607
Format: | Waters (.raw) V] [ Import... ] 'gN Energy peak coun e

* Total ion intensity: 6.087e+008
* Masked areas : none
* Filter strength: x2

@ About this data format | % Download others

Perform automatic processing 7
Click the button below to start automatic . }
processing. This will analyse your data as far as 2 Data import details

possible, before suggesting the next step. + |ock mass calibrated

‘- Lock mass m/z: 785.8426

Start automatic processing 2 —g

Automatic processing can be started while runs 2w

are importing. E

© Learn more about automatic processing 2|5

E

)t rted 2 §
mported runs: E -

. - Zoom:

A_01 (high energy)
500 1000 1500

=
[z

‘.'.
8e
E
2w
= E
E
8|5
5
c_o1 c_0z c_03 =
2w
- -2 - - s
L Zoom: ) Section Complete |2

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

Runs in this experiment: 9
Machine resclution: High resolution
Peak processing: Profile data

Note: the Experiment Properties are available from the File menu.
These were selected when the experiment was created (see Appendix 1,
page 75). The tutorial data is profile data.

[P Experiment Properties (=]

Tip: the 'Mask areas for peak picking' facility, accessed by right

clicking on the run thumbnail) allows you to examine and exclude "
areas (usually early and/or late in the LC dimension (Retention j b
Time)) that appear excessively noisy due to capture of data during
column regeneration. This is not required for this data set.

Mask areas for peak picking...

Note: use the Remove this run to remove run(s) from the current
eXperiment- ﬁ . >< Remove this run Del

Now start the automatic processing.
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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 butTtﬁ_r be_:low to start athrr;atic .
. . . rocessing. 1S will analyse your data as rar as
before the import of your data has been completed by clicking on hoseible, before suggesting the next step.

Start automatic processing. [ swtomatic processna ]

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 Select an alignment reference

e Automatic alignment of all runs to a reference run

e Automatic peak picking for peptide ion detection

e Define an Experiment design

e Perform peptide and protein identification (for MSE data only, as DDA data will require external

database searching)
¢ Choosing a Quantitation method to be applied for abundance analysis

In this tutorial example you have 9 HDMSe LC-MS runs, so the automatic identification of peptides is
available as part of the automatic processing.

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

QP Start autarnatic 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

I @ Use the mast suitable run from candidates that [ select I

Use this run:

V]a01

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

Mext = H Cancel

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

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

2. Use the most suitable run from candidates that | select
This method asks you to make a selection of reference candidates; the automatic algorithm then
chooses the best reference from this subset of runs.
This method is appropriate when you have some prior knowledge of your runs suitability as
references:
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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.

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 second option.

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.

UIP Start automatic processing E@ QP Start automatic processing =n EERE=T|
Select your alignment reference candidates Select your alignment reference candidates
To mark a run for as an al it reference candidate, double-click it or To mark a run for as an ali 1t reference candidate, double-click it or
use the button below to mark multiple runs at once. use the butten below to mark multiple runs at once.
Mark selected runs Clear all I | 2

m

0 of 9 runs marked as candidates 3 of 9 runs marked as candidates

< Back Cancel [ < Back ” Next > ” Cancel

On clicking Next you will be asked if you want to align your runs automatically.

The default is for automatic alignment, click Next.

OIP 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 autematic alignment?

I [¥] Yes, automatically align my runs I

<Back |f Nex> || Cancel

The next page of the processing wizard will ask you if you want to Perform peak picking and allow you to
set appropriate parameters.
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[P Start sutomatic processing (= oS 5
Peak picking

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

After the automatic alighment is finished, do you want to start automatic peak picking?
Parform peak picking

Set parameters...

[ <Bock |[Next> ][ cancel |

For the purposes of this User guide we will use the default settings for peak picking except in the case of
defining Retention Time limits where we will limit the peak picking to between 15 and 90 min.

Note: for more details on setting Peak Picking parameters refer to the section on Filtering (page 23)

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

P Peak Picking Parameters == QP 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 L
Choose runs for peak picking Retention time limits
You can tick or un-tick each run to Run You can set the minimum and
cunlrol_ which will be used by the maximum retention time for peak —
peak picking algorithm. Although any | [¥] A1 picking. Ions that elute before or Ignere ions before | 15 minutes
n#'v wh:h is \efgun-tlckedl will not " @ A2 after these values will be ignored.
affect the peptide ion outlines, it wi .
still have outlines added to it and will | [¥] A3 Tomare fons after | 90 minutes

be available in the experiment design o1

setup.
¥|c2
a3

Learn more about why you might not
want to select all runs,

Start peak picking | [ Cancel | Start peak picking | | Cancel |

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

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

IP 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 ANCOVA can be
calculated automatically.

Set up an experiment design

Enter a name for the experiment design:

|aec] (€
Load the criteria for grouping runs from this file:

Group runs by: | <

What file formats are supported?

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

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

automatic analysis of the runs

For this example there is a QIP_Conditions.spl file available with the Experiment Archive you restored at

the beginning of this tutorial exercise.

Give the experiment design a name (i.e A B C) and then use the Browse function to locate the

QIP_Conditions.spl file.

[IP Start automatic processing
Experiment design

experimental conditions.

calculated automatically.

Set up an experiment design

ABC

Expenment designs allow you to group and compare your samples according to their

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

Enter a name for the experiment design:

Load the criteria for grouping runs from this file:

10 Suites\Progenesis QLp_utorial for HDMSe_v3.00QIP_Conditions.SPL Browse... |

(=N R ==

[«

Group runs by: [VERSION

]

Lacation

User
Index

What file formats are supported?

[ <Back |[ Next> |[ cancel |

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

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

Select Conditions and then click Next.

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

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

[P Start automatic processing EI@

Identify peptides
Get identifications for the peptides in your samples using their M3® fragmentation
data.

After peak picking has completed, do you wish to automatically identify peptides?

Use MS® data from my runs to identify peptides
| Set parameters... I

< Back || Mext » |[ Cancel

—

OIP Enter search parameters = ==

Enter the search parameters
Select your FASTA file containing peptide and protein identifications:

| swisseROT 1.0 <] et |

Enter the search parameters to use:

| Common search parameters

Digest reagent: Trypsin 'l
Missed cleavages: {) 1 max
Max protein mass: 250 kDa Vl
Modifications: [F] Carbamidomethy| C

Oxidation M

Add/remove modifications

w | Search tolerance parameters

w | Ion matching requirements

Admin tools
Change the digest reagents and modifications that are available for peptide searches.

Modification editor... | [ Reagent editor.. |

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

To create a new Databank from a Fasta file click on Edit and then create a new one using the example
FASTA file that is available with the Experiment Archive you restored at the beginning of this tutorial exercise

(Tutorial_nd_DB.fasta).
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For a new Databank click Add. Then give it name (i.e. Tutorial DB), select the parsing rules (UNIPROT) and
specify the location of the FASTA file, see the example below.

QP Databank Editor

=

& Name MNarme: Tutorial DB
& SWISSPROT-1.0
Parsing rules: || UNIPROT ']
|Tutoria| DB
Location: CiAUsers\andy.borthwick\Documents\Custo E]

| add || Remoue

The new Data bank will appear in the left panel now click

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

Check the Common search parameters
The default settings are displayed:

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

Missed cleavages: is set as 1.
Maximum protein mass: is set at 250kDa

Modifications: are set Carbamidomethyl C (Fixed) and

Oxidation M (Variable). More modifications are available
from the list and additional ones can be added to the list
using the Modification editor...

lon matching requirements: are set at
Fragments/peptide: 3, Fragments/protein: 7 and
Peptides/protein: 1

Click Save parameters and then Next.

I Save I[ Cancel ]

Save to return to the Search parameters.

QP Enter search parameters == 2]
Enter the search parameters
Select your FASTA file containing peptide and protein identifications:
| Tutorial o8 | || ]

Enter the search parameters to use:

~ | Common search parameters

Digest reagent: [Trypsin

Missed cleavages: U

Max protein mass: | 250

Modifications: [F] Carbamidomethyl C

U oxidation M
Add/remove modifications

w | Search tolerance parameters

| ~ ) Ton matching requirementsl

Fragments/peptide: 3 or more

Fragments/protein: 7 or more

Peptides/protein: 1 or more

Admin tools

Change the digest reagents and meodifications that are available for peptide searches.

Madification editor... l [ Reagent editor... ]

Save parameters

QP Start automatic processing

=l o=

Protein Quantitation
If you've included a known amount of a calibrant protein in each of your samples, you
can calculate the absolute amounts of each identified protein.

Quantitation method:

[R:I.l‘tive Quantitation using Hi-N ']

Mumber of peptides to measure per protein (N): I: %

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

[ <Back |[ Fnish ][ Cancal |

QIP Start automatic processing

E=3 BER (X
Protein Quantitation

If you've included a known amount of a calibrant protein in each of your samples, you
can calculate the absolute amounts of each identified protein.

Quantitation method:

Relative Quantitation using Hi-MN =
Absolute Quantitation using Hi-N

* Requires a calibrant protein to calculate absolute amounts

* Uses the most abundant N peptides

* Allows comparison between proteins within a run

Relative Quantitation using Hi-N

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

Relative Quantitation using non-conflicting peptides
* Uses only peptides which have no conflicting protein identifications
* Allows comparison of a single protein across runs
Relative Quantitation using all peptides
* Uses all peptides identified as part of a protein
* Allows comparison of a single protein across runs

protein's,

[ <Back |[ Fnish ][ Cancel |

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

Select the Default option and click Finish.

The Alignment process starts with the automatic selection of A_01 as the alignment reference

P Automatic Processing (19%)

Automatic processing

‘Current step: Choosing an alignment reference...

==

+ Importing runs: 8 of 9 processed
* Selecting reference: Choosing an alignment reference...
Aligning runs: Pending...
Peak picking: Pending..
Creating design: Pending...

Identifying peptides:  Pending..
Protein quantitation:  Pending...

Cancel ‘

QIP Automatic Processing (36%)

Automatic precessing
Current step: Aligning 'B_03"...

+ Impaorting runs:
+ Selecting reference:
« Aligning runs:
Peak picking:
Creating design:
Identifying peptides:
Protein quantitation:

9 of 9 processed
A0L

4 of 8 processed
Pending...
Pending...
Pending...
Pending...

Cancel |

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

UIP Automatic Processing (44%)

Automatic processing
Current step: Analysing...

(=)

+ Importing runs: 9 of 9 processed
+ Selecting reference: A_01
+ Aligning runs: 8 of & processed
+ Peak picking: Picking...
Creating design: Pending...

Identifying peptides:  Pending...
Protein quantitation:  Pending..

Cancel ‘

OIP Automatic Processing (73%)

Automatic processing
Current step: Searching A_02...

+" Importing runs:
+ Selecting reference:
+ Aligning runs:
«" Peak picking:
+ Creating design:
¢+ Identifying peptides:
Protein quantitation:

9 of 9 processed

A0L

& of & processed

45893 peptide ions found
Created

Searching...

Pending...

Cancel |

Finally the Automatic Processing completes with the Quantitation being performed

P

O Processing Complete

Automatic processing complete.

Time taken: 19 minutes 30 seconds

X5

« Importing runs:

« Selecting reference:
+ Aligning runs:

+ Peak picking:

+ Creating design:

+ Identifying peptides:
+" Protein quantitation:

9 of 9 processed

A0l

8 of 8 processed

458893 peptide ions found
Created

66578 search hits

Relative Quantitation using Hi-3

Clase | [ QC Metrics () |

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

process that has been completed.

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

stage the workflow will open at. In this example it will open at QC Metrics.
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You can either:

e Continue with the analysis, as the Processing dialog is not displaying any warnings, and review QC
Metrics. In which case you can go to page 52

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

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

P Progenesis QLp Tutorial HDMSe - Progenesis QI for proteomics EI@
File LT
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein | H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n On I n ea r
o A Waters Company
@ Help ~
Import Data A_01 Actions = | [ 2> i

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

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

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

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

For this dataset the alignment and detection from the automatic processing was of good enough quality to
not require any further amendments. However, in the course of exploring the data you may choose to edit
and re-perform the alignment and or the peak detection as described in this document.

You will be warned that you are about to lose the analysis as you ‘unlock’ a step and reanalyse.

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

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

13
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Stage 2B: After Automatic Processing

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

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

Impert Data Auto QC Metrics
(] g Processing g <
\ 4
— Close Expt,
Redo | o aignmer: |.g Create Archive as
Alignment [V o . backup then re-
Review Only open expt
A
Redo and 4
Review, Add Redo | o Al . A
o Filtering | Adjust Filterin
additional 9 o ] g
Expt Designs
A y
Reco Expt sesar 5o | Add additional
Designs (2, .
| © | Expt. Designs
Proceed without Review or
Re-performance of earlier
stages
in the Workflow
\ 4
Redo Peptide
Identity
\ 4
g GC Metrics n [deni;\lr;fiuns
Lad Ll i
Review
Proteins
Q
v
Protein
Statistics
_I_
Report

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

e Continue with the analysis, as the Processing dialog is not displaying any warnings, review the
analysis at QC Metrics before proceeding with Refine Identifications. In which case you can go to
page 52.

e If warnings are displayed or on Review of the Quality Metrics you require to review/redo earlier
stages in the analysis then proceed to pages 16 and Appendices 1 (page 75) and 2 (page 80).

Waters
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Stage 3: Licensing

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

Review
Imnport Dats Licensing Alignrment 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, if you close Progenesis QI for proteomics you will be
warned that the analysis will be lost.

- N
QP Progenesis QLp Tuterial HDMSe - Progenesis QI for proteomics = =2 =]
File LI rY)

Review Expariment Review Peak  Peptide lon Identify Refina Reviaw Protein | i
Import Data Licensing Alignment Filvaring Design Setup Ficking Statistics Peprides QCMerics  Identifications Proteins Statistics Report n O n I n ea r
@ A Waters Company

License Runs

This installation is currently restricted to analyse Licence License
licensed runs only. Run name state this un

. “Userstandy borthwick \Documents\Customer Data“Progenesis Gl p v3.0 Tutorials and Demo Suites™Pr... Unlicensed
To license your runs, you need an evaluation or

lease licence code which can be obtained from
a sales representative.

“Userstandy borthwick  Documents'\Customer Data.Progenesis Gl p w3.0 Tutorials and Demo SuitesPr... Unlicensed
“Userstandy borthwick \Documents'\Customer DataProgenesis Gl p v3.0 Tutorials and Demo SuitesPr... Unlicensed

Once licensed. your runs can be analysed on “Users‘\andy borthwick \Documents\Customer Data“Progenesis Gl p v3.0 Tutorials and Demo Suites®Pr... Unlicensed

any installation of the software. The licence is
automatically included when archiving an
experiment.

“Usershandy borthwick Documents'\Customer Data“.Progenesis Gl p v3.0 Tutorials and Demo SuitesPr... Unlicensed

“Userstandy borthwick \Documents\Customer Data“Progenesis Gl p v3.0 Tutonials and Demo Suites™Pr... Unlicensed

“Userstandy borthwick  Documents'\Customer Data.Progenesis Gl p w3.0 Tutorials and Demo SuitesPr... Unlicensed
If your runs have been licensed on another
computer, click here to make the licences

available on this computer.

“Userstandy borthwick \Documents'\Customer DataProgenesis Gl p v3.0 Tutorials and Demo SuitesPr... Unlicensed

alalalolalalalelo
HEEEEEREEE

\Users'andy borthwick " Documerts'\Customer Data"Progenesis Ql p w3 [ Tutorials and Demo Suites'\Pr_. Unlicensed

If you have one. you can ppen a licence file to QI Unable to save experiment ==
install.
You cannot save the analysis without a valid license. If you close now your
analysis will be lost.

If you have just installed a dongle, click here.

o) o)

Runlicence code: - - - Use Licence Code ]

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 3 (page 82)

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

15
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Stage 4. Review Alignment

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

the Reference run (A_01).

Having performed the analysis automatically there will be icons next to each run in the vectors table
indicating that the run is protected from editing.

File
Review Experiment
Import Data Alignment Filtering Design Setup
Review Alignment

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

© Learn about the visualisations shown here

ically

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

& This run is protected from editing

times

“} 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 Includg?  Vectors| Score
A1 v | & Ref

A02 ) 1963 | 97.6%
A03 S 2074 |974%
BO1 3 1982 96.7%
B_02 S 1901 ]961%
B_03 S 1937 | 964%
c01 § 1980 95.5%
c02 8 2031 |963%
co03 § 1951 |944%

Ion maps: ® Alignment target % Run being aligned

QIP Progenesis QLp Tutorial HDMSe - Progenesis QI for proteomics

Review Peak  Peptide Ion Identify Refine
Picking Statistics Peptides QC Metrics  Identifications
Show Aligned '} [ Show Unaligned X Remove

Vector editing

20

40 3
°
000 0 amomwon G0

50 |
oo

80 |70 |60

4 Retention Time (min),

90

500 1000

20

30

160

70
+ Retention Time (min)

90

Alignment quality: OK ([ Needs review

@ Good

Review
Proteins

Vectors ~

Transition

80 |70 |60 |50 (40 30 |20

S0
4 Retention Time (min)

A *0 . e
SZ;‘t)'tset}:s Report n 0 n I | n ea r
A Waters Company.
500 1000 1500
m/z *

Total ion chromatogram

300000

250000

200000+

ity

150000

Intens

100000

50000

T T T T T T T T
20 30 40 50 60 70 80 90
Retention time (min)

Section Complete () |

In the course of reviewing the quality of alignment, you may decide that the alignment requires editing.

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

automatically button.

Review Alignment

retention time between runs.

Align retention times automatically

automatically align your runs.

I i This run is protected from editing I

Review the alignment

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

Sample ions are aligned to compensate for drifts in

@ Learn about the visualisations shown here

For maximum reproducibility, the software can

Using the quality control measures, review and

@ Learn about the review and editing process

P Protected from editing

Delete existing analysis?
pattern and IDs, editing, and tags.

alignment and moving forward.

If you change the alignment, it will invalidate the current analysis including peptide ion

If you want to keep these, you should archive this experiment before changing the

X5

I Delete analysis and allow editing I ! Cancel i

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 82)
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Layout of Alignment

Reference
Run
(Magenta)

N\

Pl

Current
Run
(Green)

To familiarize you with Progenesis QI for proteomics Alignment, Run Incude? _| Vectors | Scare
this section describes the various views used in the alignment of A0L v & Ref
the LC-MS runs A02 A 1953 97.6%
A 03 )\ 2074 97.4%
. . .. B_01 W 1982 96.7%
To setup the display so that it looks similar to the one below: - 3 ‘ '
) . B_02 }\ 1301 96.1%
¢ Inthe Run table click on Run B_02 to make it current. Q- :
. . . B_03 }\ 1937 96.4%
You will now be looking at the alignment of B_02 to A_01 —~ :
in the Unaligned view. Now drag out an area to review on | & LD SR
the lon intensity map. The other 3 views will update to coz § 2031 963%
reflect the new focus. C03 § 1951  944%
QP Progenesis QLp Tutorial HDMSe - Progenesis QI for proteomics |E’E|@
File ©0Q0e>n
Review Experiment  Review Peak  Peptide lon Identi Refin Review Prot .
Import Data A\';ﬁrrin: Filtering D;::r Seetr:m eP‘i:dr‘.: :’!Ja(‘sfig ngzidgs QC Metrics Icer‘t;‘\ca?cns Pri!:’:‘s Staf’set‘; Report non I I near
° A Waters Company
Review Alignment Show Aligned - I j 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 680 690 700 710 720 730 740 680 690 700 710 720 730 740
P T S (e 7
Align retention times automatically = ‘ [ " | T A b ll I ‘ | ‘ B
For maximum reproducibility, the software can | | | ‘ |
automatically align your runs. & | I
3 This run is protected from editing = \ A|ignment CP || I t I ) [
Vector | il 10 I
A ! 5 [ \" ‘ | |
Review the ali t f (Il
U:;Ige‘t'}:e q?.laah:\?r;::::ﬂ measures, review and o ! @ = | ‘ i AI pha B!end
edit the runs’ alignment: S|E || fl @ o€ l‘ [t display animates
1 sot;drfrb;h:eli::tsmt;ytilégg:gte:\::core and § | ‘ @ | @ | q)‘ | g I i between current )
2. Within each run, inspect and edit any : | | ‘ | ‘ | ’E | and reference runs I
areas rated as Needs Review 2|8 @ 2
€ € T
© Learn about the review and editing process 5 <P g ‘ Il 1
| | £ I ‘ >
Run Include?  Vectors Score M ‘ m h oo ‘ ’LH )d ‘.l b uti !
AOL "3 2 Ref Ion intensity map Total ion chromatogram
A02 Q 1063 97.6% | 20 1000 SN 7
o o 250000
A03 3 2074 97.4% ] c D
B0 Q 1982  967% | A v i A
K 2000001 [\ AN S "
B.02 3 1901 961% ot M o -
B_03 % 1937 96.4% ? %_50000-
c.01 3 1980  955% ] s
co02 3 2031 9%63% |oiE Current = 100000
c03 § 1951 944% % Focus
glE 7 500001
-
Table of Alignment 518 o
Vectors and Scores s | 29 205 30 305 31 315 32 325 33 335
R & ] Retention time (min)

Alignment quality: Good | OK [ Needs review

Ion maps: # Alignment target % Run being aligned

| Section Complete ()

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

when required.

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

helping with accurate placement of manual vectors.

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.
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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 view.

Where the alignment has worked well, the alignment views will look as below with the lon Intensity Map

showing green indicating good quality alignment and the Transition view showing peptide ions pulsing
slightly but not moving up and down.

Ion maps: # Alignment target % Run being aligned

WP Progenesis QLp Tutorial HDMSe - Progenesis QI for proteomics =N B!
File ©00en
Review Experiment Review Peak Peptide lon Identify Refine Review Protein :
Import Data  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report nonllnear
(] A Waters Company
Review Alignment [ showaligned | [ 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 500 1000 1500 500 1000 1500
LRI (R miz miz
Align retention times automatically al » 5 )
For maximum reproducibility, the software can 8
automatically align your runs. = g o =
% 9 2
@  This run is protected from editing H :‘3’0
£ s
? : s 7
o
8° 2
Review the alignment Blog
Using the quality control measures, review and ole ® e
edit the runs’ alignment: 2§ g
1. Order the runs by alignment score and ole - Fd
start by selecting the first run R|E RE
2. Within each run, inspect and edit any = % =
areas rated as Needs Review 8|2 8|2
g £
© Learn about the review and editing process |1 § o =15
& = 8|
: zoom: (@] :
Run Include?  Vectors Score —
A01 v 3 Ref Ion intensity map Total ion chromatogram
3 5 1500
A02 § 1963  976% o
miz
A03 § 2074 974% |8 300000
B0 Q 1082 %67%| g 250000+ NMMN
7 f
|s_oz 3 1901 96.1%' x‘ |&
- - @ 200000 |
8.03 § 1937  964% > odu s |
| A
co § 1980 955% |R AT T
c.02 § 2031 963% T /
- | sl g
c.03 § 1051  944% b3
R|E U Jﬂ
& |
2 _§ Pordbon
|8 0 S0 60 70 8 90
& & | Retention time (min)
Alignment quality: @ Good ' OK @ Needs review

Section Complete () ‘

To simulate poor alignment following automatic alignment, place a single manual vector on the Vector editing

view (Window A).

Placing an ‘incorrect vector’ to simulate miss alignment in Retention Time

This section of the user guide is provided as a demonstration of the alignment process, it is not required
for the normal analysis workflow of this data.

Note: if you do explore the alignment process the final steps in this section show you how to return the
alignment to the state following automatic alignment

To edit the alignment of your data you must first unlock the analysis.

To do this click on the link This run is protected from editing and
then click Delete analysis and allow editing

Waters
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Review Alignment

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

@ Learn about the visualisations shown here

Align retention times automatically
For maximum reproducibility, the software can

automatically align your runs.
| S This run is protected from edltmgl
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First click on run C_01 in the Runs table to make it current. Then remove the automatic vectors from 75 min
onwards. To do this you must click on the lon intensity map and drag out an area as shown.

Ion intensity map

1000 1500

m/z *

Alignment quality:

Run Include?  Vectors Score
A 01 v 3 Ref
A02 § 1963  97.6% S
A03 & 2074 974% |®
B_O1 § 1982 967% @]
B_02 & 1900 9%61% |oi
B_03 § 1937  964% g :E'-;
| co1 3 1980 955% | _IE
c.02 g 2031 963% L E
co03 8 1951  944% §
& |
Ion maps: & Alignment target & Run being aligned

@ Good

OK [0 Needs review

This resets all the other views. Now click Remove Vectors and select All vectors in the current area all

the vectors in the Vector editing view will be removed.

z = Vector editing
[ Show Aligned b ] [ Show Unaligned ] [)( Remove Vectors *_]
Vector editing Automatic vectors in the current area i\
500 1000 Automatic vectors in the whole run
Yo% P % e ™, s
$ t\:no 00 '?{,O‘G-Gﬁfr.’s 0%, All vectors in the current area
P $o0 - <
o :& b s ) R 8 o All vectors in the whole run ®
2 9 J % °'°$ DRt R S = ™y
E ML BRSO I
t o g .98 b0 o., e €
o o° 6%° %0 =
T L BRE o = @ | g
gl £ 0 8 oo 3 e R -
E ° % °3 oo E
= 8 o %o ry ° ~ v
w ° 3 a ° v €
E ° ool 5 % 5 E
- ° - ol e
L3 | B 85 =8
2 el o, N # c
- 4 ° -] o
g e | e E
¢ i , o A EE | - =

1500
m/z *

]vZoom: @ @ [@J

Now click on the Vector editing view and drag the view slightly upwards causing the two runs to go out of

synch. Then release the mouse button.

By doing this a single manual vector will appear with a

length corresponding to the ‘drag’.

Note: the manual vector is red, to distinguish it from the

automatic vectors (blue)

The effect of adding this incorrect manual vector is to
reduce the Alignment score and also cause a significant
proportion of the Alignment quality squares to turn red on

the lon Intensity Map.

Finally click on Show Aligned.
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Vector editing
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Alignment quality:

@ Good OK @ Needs review
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Using the Simulated miss-aligned example, you can explore the review process for alignment. The
alignment looks as below with a region of poor alignment (highlighted in red).

@ Learn about the visualisations shown here

620.833333 | 642.500000 | 664.166667 |685.833333 |707.500000 |72|

' "‘O

)
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Sample ions are aligned to compensate for drifts in

retention time between runs. Vector editing Transition
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£ Using the quality control measures, review and LAy I ‘O LN
edit the runs’ alignment: E 4
1. Order the runs by alignment score and ] g O " l“
start by selecting the first run s ,l'
2. Within each run, inspect and edit any %
areas rated as Needs Review 3|2
S |
© Learn about the review and editing process E (] @
B[4 I
Run Include?  Vectors Score . )
Ion intensity ma
A01 v Ref Y. Mop
A02 1963 97.6%
o
A03 2074 97.4% .
B.01 1982 967% &
B_02 1901 96.1% =)
B_03 1937 96.4% s
€
co01 1716 91.6% olE
3=
c02 2031 96.3% i .E
RIE
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o
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Alignment quality:
Ion maps: # Alignment target & Run being aligned

@ Good

OK @ Needs review

Section Complete ()

Note: now a smaller area in the ‘green’ well aligned region

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). Drag out a ‘Focus’ area that corresponds to one of the coloured squares. Three

example squares are examined here.

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.

Ion intensity map
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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.

Ion intensity map
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Vector editing
|1500 ‘
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) Froa

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

Ion intensity map

Vector editing
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Note: the coloured metric should be used as a guide. In cases where there are a few ‘isolated’ red
squares this 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’s alignment.

Run Include?  Vectors Score
A01 v Ref
A_02 1963 97.6%
A03 2074 97.4%
B_O1 1982 96.7%
B_02 1901 96.1%
B_03 1937 96.4%
I co1 1047 80.4% |
Cc_02 2031 96.3%
Cco03 1951 94.4%
Ion maps: #® Alignment target & Run being aligned

Ion intensity map

P 40 (30 |20

S0 80 |70 |60

‘ Retentsorﬁﬁme'(d\inh) ‘

| 1500

miz v

Alignment quality:

@ Good

OK [0 Needs review

Note: a marked red area combined with a low score clearly indicates a ‘misalignment’ and may require some
manual intervention (see Appendix 4, page 83).
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The alignment quality of this tutorial data set does not require any manual intervention so before
going to the next section make sure you have removed all manual vectors and re-performed the

Automatic alignment.

To do this for C_01 first select ‘All vectors in the whole run’ from the Remove Vectors and then click

Align runs automatically.

f = L L G e T i
QP Progenesis QLp Tutorial HDMSe - Progenesis QI for proteomics o
File ©0Q0e-o
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein n n I i n r
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1 Align r times
For maximum reproducibility, the software can
automatically align your runs.

Align runs automatically

Review the alignment

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

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

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

-

[

@ Learn about the review and editing process

Run Include?  Vectors Score
A01 v Ref

A02 1963 97.6%
A03 2074 974%
B_01 1982 96.7%
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B_03 1937 964%
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Alignment quality:

Ion maps: #® Alignment target % Run being aligned

@ Good

OK (@ Needs review

Section Complete ()

Having aligned the runs automatically, click Section Complete to move to Filtering.
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Stage 5A: Filtering

The Peak picking Parameters dialog opens if Picking has not been performed. If it has been performed,
move to section 5B.

Peak Picking Parameters

The Peak Picking Parameters dialog opens, showing all the runs in the current experiment and a tick against
each run. This is the default setting, where the peak picking algorithm uses information from all of the runs
to contribute to the pattern of peptide ion outlines.

QP Peak Picking Parameters (=23 OIP Peak Picking Parameters ===
Runs for peak picking I Peak picking limits | Maximum charge | Retention time limits | Runs for peak pickjngl Peak picking limits IMaxwmum charge | Retention time limits |
Choose runs for peak picking Sensitivity
You can tick or un-tick each run to Run You can adjust the sensitivity of
control which will be used by the the peak picking algorithm using . X
peak picking algorithm. Although any AOL these different methods. Each | Absolute fon intensity
run which is left un-ticked will not sensitivity method examines the -
affect the peptide ion outlines, it will A2 intensities of groups of M5 peaks )% Base Peak
still have outlines added to it and will A03 to judge whether they are likely to
be available in the experiment design form part of an ion or whether
setup. P 9 B_0L they rDepresEnt noise and so The automatic sensitivity method uses a

B 02 should be ignored. Peaks that are noise gstimation_algorithm to dete_rrnine
Learn more about why you might not - rejected as noise will not be used the noise levels in the data. The higher
want to select all runs. B_03 to build ion outlines. the sensitivity value, the more peptide

col ions will be detected.

coz fewer default more

co2 3

Chromatographic peak width

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

Minimum width: (0 minutes

[ Start peak picking ] [ Cancel [ Start peak picking ] [ Cancel

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 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 detection can be controlled by adjusting settings under the Peak picking limits tab.

Chromatographic peak width

e . . The chromatographic peak width . .
Note: for all 3 Sensitivity modes a Chromatographic ives the length of time over [7] Apply & minimum peak width

which an ion has eluted. If you set

peak width (Retention time window) for the peaks can be |z minimum peak width, any ion
that has eluted over a shorter

set by applying a minimum retention window or peak period will be rejected.

Minimum width: 0.5 minutes

width in minutes.

For the runs in this user guide we will use the default settings for the Automatic method and NOT
apply a minimum peak width.
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The third tab allows you to set the Maximum charge of the ions, which will be detected. The default setting
is a charge state of 20.

[P Peak Picking Parameters @

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

Maximum allowable charge

You can set the maximum charge
of ions to be detected. Ions with a
charge greater than this value will
be rejected.

I Maximum ion charge: | 2g I

Start peak picking | [ Cancel ]

Finally, you can set Retention time limits for the detection. Current limits are displayed in the unticked
boxes and detection will use these values whenever the box(s) are unticked.

QIP Peak Picking Parameters ==

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

Retention time limits

You can set the minimum and
maximum retention time for peak

picking. Ions that elute before or Ignore ions before 13 minutes
after these values will be ignored.

Ignore ions after 80 minutes

I Start peak picking I [ Cancel

For this dataset we will use the RT settings as shown above 15 and 90 minutes.

Press Start peak picking to start the detection process.
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On completion of analysis, the Filtering stage will open displaying the number of peptide ions detected, in
this example 46893.

QIP Progenesis QLp Tutorial HDMSe - Progenesis QI for proteomics [E]

File ©0Q0e0
Review Experiment  Review Peak  Peptide lon Identify Refine Review Protein non I | near
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report

. - A Waters Company

Filter peptide ions ) ™ Redo

You can filter peptide ions that you do not wish to 10 =
include in your analysis by using the criteria below.

Select all peptide ions matching the following filters:
v ) Inside area
v ) With charge

v ) Number of isotopes

l Delete 0 matching peptide ions ’

l Delete 46833 non-matching peptide ions ’

E
I

(46893 peptide ions in total)

Retention time (min)
1

o

~

b
|

794 —

Normalisation g |
Note that all remaining peptide ions will be used in
the normalisation calculation. If deleting a substantial
number of peptide ions, you should review the T T T T T T T T T T T T T T I T 1
normalisation afterwards.

Review normalisation >> 1 Section Complete O }

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’. - —
Filter peptide ions

When With charge is selected the number of peptide ions present at You can filter peptide ions that you do not wish to
each charge state is displayed, these can be selected accordingly. In nclude in your analysis by using the criteria

this case we will retain peptide ions with a charge state of 2 to 7.

Select all peptide ions matching the following
filters:

v | Inside area

Tip: when filtering on one property of the peptide ions i.e. with charge, _
make sure you have ‘collapsed' the other filters as expanded filters are /) With charge
applied concurrently. [C] Charge 1 {10673 peptide ions)

Charge 2 (22689 peptide ions)

Filter peptide ions
You can filter peptide ions that you do not wish to Charge 3 (11223 peptide ions)
include in your analysis by using the poteria below
Select all peptide ions matching the f Filter peptide ions Charge 4 (1248 pe ptidE‘ iens)
You can filter peptide ions that you do not wish to .
v fnside arez include in your analysis by using the criteria Charge 5 (195 peptide ions)
below.
v | With charge -
Select all peptide ions matching the following Charge 6 (292 peptide ions)
~ | Number of isotopes filters: S
Charge 7 (127 peptide ions)

v ) Inside area

itk o [ Charge 8 (82 peptide ions)
ith charge

I [ Charge 1 (10672 peptide ions) [C] Charge 9 {49 peptide ions)
Charge 2 {22688 peptide ions) [7] Charge 10 (23 peptide ions)

[C] Charge 11 (18 peptide ions)
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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.

To remove these peptide ions press Delete 11121 Non Matching Peptide ions.

' QIP Progenesis QLp Tutarial HDMSe - Pragenesis QI far proteomics
File

Review
Proteins

Review Peak
Picking

Review
Alignment

Experiment
Design Setup

Peptide lon
Statistics

Identify Refine
QC Metrics  Identifications

Import Data Filtering

[¥] Charge 5 (195 peptide ions) “

Peptides

10
[¥] Charge 6 (292 peptide ions)

Charge 7 (127 peptide ions)
[C] Charge 8 (82 peptide ions)

[C] Charge 9 (49 peptide ions)

[C] Charge 10 (23 peptide ions) 273
[F] Charge 11 (18 peptide ions)
[C] Charge 12 (39 peptide ions)
[C] Charge 13 (39 peptide ions)
[T] Charge 14 (49 peptide ions)

E

[T] Charge 15 (50 peptide ions)
[C] Charge 16 (48 peptide ions)

[C] Charge 17 (22 peptide ions)

Retention time (min)

[C] Charge 18 (13 peptide ions)

[T] Charge 19 (5 peptide ions) 62.1

[T] Charge 20 (11 peptide ions)

v ) Number of isotopes

{ Delete 35772 matching peptide ions ’

794

I Delete 11121 non-matching peptide ions

(46893 peptide ions in total) =
Normalisation

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

LI Y

W s NONIinear

-’ A Waters Company

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

Review normalisation >>

Section Complete ()

You can use the Undo button to bring back deleted peptide ions, however, when you move to the next
section you will lose the capacity to undo the filter. Before moving on from filtering, you can review the

normalisation of the experiment.

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’.

Stage 5B: Reviewing Normalisation

Normalisation review is accessed from the button at the bottom left corner of the filtering page.

Normalisation

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

Review normalisation »>
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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.

Normalisation factors are reported in the table to the left of the plots.

WP Progenesis QLp Tutorial HOMSe - Progenesis QI for proteormics EI@
File Ll X T
Review Experiment Review Peak Peptide lon Identify Refine Review Protein 1
Import Data  Alignment Filtering Design Setup Picking Statistics Peptides QC Metricz  Identifications  Proteins Statistics Report non | Inear
° A Waters Company
Review normalisation MNormalisation Graphs | Normalisation Methad
MNormalisation is required to allow comparisons across A0L A02
different sample runs. 5 — —
By assuming that a significant number of peptide ions .
are unaffected by experimental conditions, we can . 4 *
use the factor by which the sample as a whole varies A= - - . .
to normalise back to its reference.® .
=} o
Note: for each sample, only the peptide ions falling B T 2
within its robust estimation limits (see graphs) are M B
used to calculate the normalisation factor. Further 5 E E
details of how it is calculated are available online. L: 1::: o
=] &
¢ oot . = S
[ Normalisation reference: o =
c_oz - -
_2#
Normalisation factors:
Run Factor  Loglfactor) " T
A1 0.74 -0.13 I I I I I I [ I
0 10000 20000 30000 0 10000 20000 30000
ADZ 0.88 -0.056 peptide ion peptide ion
A3 0.81 -0.09
A03
E_01 1.25 0.097 .
B_02 122 0.085 *
E_03 112 0.05
col 101 0.0056 o o
oz 1.00 0 g g
i ]
Cc03 072 -0.14 5 s
bl ]
£ g .
B -2+ .
g g :
4= "
.
I I I I I I I I
0 10000 20000 30000 0 10000 20000 30000
peptide ion peptide ion

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

B

Calculation of Normalisation Factor:

Progenesis QI for proteomics will automatically select one of the runs that is 'least different' from all the other

runs in the data and then set this to be the 'Normalising reference’. The run used, is shown above the table
of Normalisation factors (in this example C_02).

For each sample run, each blue dot shows the log of the abundance ratio for a different peptide ion
(normalisation target abundance/run abundance).
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The details for individual peptide ions can be viewed as you hold the cursor over the dots on the plot.

B 01
L
£ R O
-

Peptide ion: 46804
2 Abundance ratio: 1173

Reference abundance: 266.4
1 Abundance: 0.2272

— | Upper robust-mean estimation limit: log(2.208) = 0.3439 |

I
| Normalisation factor: log(1.251) = 0.0974
[

| Lower robust-mean estimation limit: log(0.6857) = -0.1639

e KRN

(=
|

log abundance rafio
—
|

ra
|

-3

[ I I I
10000 20000 30000
peptide ion

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.

Finally, if you do not wish to work with normalised data then you can use the raw abundances by switching
off the normalisation.

P Progenesis QLp Tutorial HDMSe - Progenesis Ql for proteomics =N R
File “0Q9 g
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein n n I i n r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report 0 ea
o A Waters Company

Normalisation Method ‘

Normalisation Graphs

Review normalisation

Mormalisation is required to allow comparisons across
different sample runs.

Normalise to all proteins ~

Normalise to all proteins
Normalise to a set of housekeeping proteins
Don't use any normalisation

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

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

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

<< Continue filtering peptide ions

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

For this example, we DO NOT do any additional Filtering so click on Section complete.
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Stage 6: Experiment Design Setup for Analysed Runs
At this stage in the workflow you can setup one or more experimental designs for your data.

There are two basic types of experimental designs:

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

QP Progenesis QLp Tutorial HOMSe - Progenesis Q for proteomics |- ]
File 200 gn
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 Inear
° A Waters Company
New @ Help ~

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

GIe) o0
0 o| Between-subject Design 0-0| Within-subject Design
00 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. 41 Berome Then use the within-subject design.
To set up this design, you simply group i — Note: you must have a sample from
the runs according to the condition e every subject for every condition to Patient X L4} L L
(factor level) of the samples. The A3 Remove use a within-subject design.
ANOVA calculation assumes that the .
conditions are independent and c Delete For example, you would choose this
therefore gives a statistical test of 1 Remove type of design for a time series Patient ¥ gL S HE]
whether the means of the conditions = Remes experiment where every subject has
are all equal. & G been sampled at each time point. [ ||
C3 Remove To set up this design, you tell the 21 2 73
Add condition software not only which condition Patient Z
e (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. V/ith a
repeated measures ANOVA individual
differences can be eliminated or
reduced as a source of between
condition differences (which helps to
create a more powerful test).

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

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 5 page 88

This experiment contains 2 conditions: Control and Treated and uses the Between-subject design to group
the analysed runs to reflect the Biological conditions in the original study.
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To create a new Between-subject Design hold the cursor over this option and click to open the dialog.

OIF Create Mew Experiment Design

Enter a name for the expenment design:

el

IABCI

How do you want to group the runs?

@ Group the runs manually
' - - 1 - . T .
Copy an existing desigr:

) Impport criteria from a file:

Group runs by:

<no valid groups>

@ What file formats are supported?

I Create design ” Cancel

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

WP Progenesis QLp Tutorial HDMSe - Progenesis QI for proteomics EI@
File (LI XX}
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
o A Waters Company
ABC 1 % New @) Help ~
Setup conditions Runs | Add Selected Runs to Condition  ~|
Setup the conditions that you want to compare below -
(e.g., control, drug A, etc), and then assign each of Add to new condition... I
your samples to the correct condition. B_02 B_03
@A Delete -
A 01 Remove
A 02 Remove
A 03 Remove

co1

Add condition..

c.02

C_03

Section Complete ()

To create a new condition

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

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

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

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

5. Rename the condition (e.g. C) by over typing the default name

6. Repeat steps 1 to 5 until all the 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 ABC I New I

samplg tracking informatiqn that has been stpred in a spreadsheet Which experiment design type do
at the time of sample collection and/or preparation.

00
0 0| Between-subject Design
00

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

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

OIP Create New Experiment Design (=25

Enter a name for the expenment design:

How do you want to group the runs?

) Group the runs manually

) Copy an existing design: |AEBC

@ Import criteria from a file: iaI_HDMSI-\QIP_Conditi:-ns.SPL I[ Browse... ]

s |

Group runs by: |Condition
VERSION

& What file formats are suppo

Location

User
Index

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

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

WP Progenesis QLp Tutorial HDMSe - Progenesis QI for proteomics EI@
File Ll Y
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 n ea r
° A Waters Company
ABC 1 X MNew © Help ~
Setup conditions Runs Add Selected Runs to Condition 'l | L
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. C_01 C_02 C_03
@A Delete
A 01 Remove
A 02 Remove
A03 Remove
@B | Delete
B 01 Remove
B 02 Remove
B 03 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 5 display modes: 1D, 2D, 3D, Drift Time 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

906.0 906.5 |906.6665 | 907.0 907.5
_ _ 9067000 T 38686 %
To set up the display as shown below, click on the Go To -
Location on the top right of the zoomed run view (right). =
Enter 906.700 m/z and 38.686 min and click Go. Then click | -
on/or inside the peptide ion boundary to re-focus the view BIE
and table. RiE
=
Bl < {b
o 3
Window A: shows the list of peptide ions ranked by the p 5 &
value for the one way Anova using the current Experiment - 08,4222 rrfey 3% 72007, 7=
Design (A B C).
Note: a value of ‘Infinity’ in the Fold column indicates ‘Presence/Absence’
WP Progenesis GLp Tutorial HDMSe - Progenesis QI for proteormics EI@
File AL XY
Review Experiment  Review Peak  Peptidel Identif Refi Review Prot :
Import Data Al'ge::':nt Filtering D;?;;Ir;:tllls e\l;i::\ngea thai'sicgn Pe;:idl:s QC Metrics ]dert;k!’fion; Prz:e?'lrs St;’:t‘irc‘s Report non | I near
o A Waters Company
Review Peak Picking .
Mass spectrum (38.72 min) Chromatogram (m/z = 906.4239)
Mo filter applied
Create... 160004 B
2 Ano;a (p) g Value Fold Tag * Note 140004 B 14000~ /\\ C
40805 2.96E-10 1.05E-07 Infinity 2 o000] o / \
48520 639E-10 2.07E-07 Infinity =|
- 100007 10000+
33406 7.336-10 22E-07  Infinity =| & =
37971 111E-09 282E-07 Infinity = 6000+ 6000~
41840 116E-09 2.82E-07 Infinity A = 2000+ |I 1000
13936 151E-09 33E-07 185 = [
2000 | 2000+
15052 153£-09 33E-07 335 = A |I —_
17160 1.7E-09  348E-07 216 ha | 905 8065 07 8075 Q08 Q0BS5S 800 383 384 385 285 387 288 380 20 301
ARTA ATar AR CARr AT 3R 7 mfz Retention time {min)
LT L4
[ Delete 1 selected peptide ion ] s 5
Run | Expression profile
1D Display | 2D Display | 3D Display | Drift Time I Run:
506.0 506.5 507.0 907.5 508.0 908.5 500 1000 1500
Aggregate v = I Jz " mfz *
o6 g '
E= spiit = Merge if D = E
[=+]
F R -
9 [ BlE :| = E
Chargestate: @1 @2 § nE_J — ' = E
s ma B RIT
@25 EaE- i
g8 g
Specific drift time: [[] Drift time: 511 ms
- - -

Section Complete ()
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The 1D Display

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

Mass spectrum (38.72 min)

160004

140004

12000

10000

ity

8000+

Intensi

6000+

4000+

2000

mjfz: 506.4225
Intensity: 14803

T
906

1 1 1 1 1 1
906.5 907 9075 908 G08.5 909
myfz

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.

Chromatogram (m/z = 906.4239)

16000+

14000+

12000

10000

8000+

Intensity

6000+

4000+

2000

7

Retention time (min): 38,7028
Intensity: 15241

T T
383 384

T T T T
385 386 387 388 389 39 391
Retention time (min)

Window D: displays the details of the currently selected run. By
default the selected run is an Aggregate view 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 41 for functional

explanation).

Clicking on the Expression Profile tab in Window D shows the comparative
behaviour of the peptide ion across the various biological groups based on group
average normalised volume. The error bars show +/- 3 standard errors.

Expression profile

Run | Expression profile

Run:

Aggregate -1

A 0L
A02
A D3
B 01
B 02
B 03
c01
co0z2
Cc03

ArcSinh Mormalised Abundance

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 an area (blue square) on this view that will re-focus the other windows.

Run | Expression profile
Run:
[A"; == O P . 7z P . Y S0 [0 1500
grega i’\ v | Il“+ iink i I 1 i Indifz » = | miz *
[l\? Select ][I:‘Edit ] %:‘. i f I'ri' 4 p b ‘rn [ “ il |S _
[E spit | Merge | g‘; ’ L!ul a ¥ y~ ”"' ol | .lnr? 3859 m/ztvas o784 njnz=2 |
| o LAY (NG i , fin
(i) [Bpaces) [ 300 i " e P spp 0 oD 8 | €
= he g i | N L " 3 g G
(9.undo ][ reco | |2yl 1 U] N LT R
Charge state: @1 @2 \§4 I @ .k,‘ Il 1‘1' ’ |" i t '°§’
®: @ |51 i 0 0 e Sl IV 100 =S
ox [l b ey 0
= = j fa, (- olE
| &Y iic =8 W " ik s c
1@ | I | T o .2
E\g D ¢ "*l'l 11 u‘ |81 |
da il i o' Ll il
Specific drift time: [] ? Drift time: 5.11 ms
S s

The 2D Display

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

In the 2D Montage mode, Window B displays a montage of the current peptide ion across all the aligned LC-

MS runs.
QP Pragenesis QLp Tutarial HOMSe - Pragenesis QI far proteamics ..- |
File "800
Review Experiment Review Peak  Peptide Ion Identify Refine Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report non Inea r
' v v ' . ' ' v ' w v « A Waters Company
? No filter applied 1o 906.0 (906.5 |907.0 (907.5 (908.0 (90 |[ | 906.0 |906.5 |907.0 |907.5 '908.0 904 ||| 906.0 9065 907.0 |907.5 |508.0
Ceme] |57 5 e | P it »
| ) B () @ O w
- ™~ ~ | E 5{E
# Anova (p) g Value Fold Tag |~ Not e Eale 2
g ' & i 818
40805 2.966-10 1.05E-07 Infinity [y ESE- i o|.8 1 o3 oz
= ®lc 1l ! @ T ﬁfE N =
46520 6.39E-10  2.07E-07 Infinity = = § = g ek
33406 7.335-10 22607 Infinity &l LS EDD"“ @)= 5, zoom: (@) (2] [EZ] |17 Zoom:
25098 9.76E-10 2.71E-07 7.79 '; B_01: B_02: B_03:
37971 111609 2.82E-07 Infinity W] O |906.0 |906.5 |907.0 |907.5 [908.0 [90d |[[]  |906.0 |906.5 |907.0 |907.5 [908.0 |90 || |906.0 906.5 |907.0 |907.5 |508.0 |504
. Y | P , +, [y |
41840 1165-08 282E-07 Infinity | B - m'Z A ""z A '"'z
i ~ B LB
13936 1.51E-09 3.3E-07 185 sl %:': %:': %:‘:
15052 153508 33E-07 335 l o5 ) g ' o8
g € | | 2k LI | =2k
17160 1.7E-09 34BE-07 216 hx] Lkl % L g |7 %
- - -
0AI1_o7arna saor a7 204 = A - 3‘ 2 f‘ z‘mm:@: -3 f‘
[ Delete 1 selected peptide ion ]
Run | Expression profile
1D Display | 2D Display | 3D Display | Drift Time | Run:
em— O %060 [s065 [o070 [007.5  [oos.0  [ooes 500 1000 [1500]
grega = i
Ion map layout: [] [T] Eﬂ = ' fz ¥ g miz *
[ | ]l
Show: | All runs - o =
E= split £ Merge u =
% ?
D Add [:3' Delet: =
-m Sz Sz
‘ "] Undo || o @ E —|E
Rl 2le
Charge state: @1 @2 |&5E 13
o F e
B: @4 0/c 506.4222 m/z, 38.7028 min, z=2 Ble
@25 gS 2
|5 5%
e &
. il .
pecific drift time: L Drift time: 5.11 ms
- -—
Experiment design: Section Complete @

The appearance of the Montage (window B) is controlled by the panel on the bottom left of the display.
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805.5 | 906.0 | §306.5399.0 | 307.5 908.0 508 905.5 | 906.0 |506.5 | 907.0 | 907.5 |508.0 908

Li o e *| |57 miz » |[B )
SRR 9w ow
Ak it b
g =g i ™I EF
8 | 2[5 &l

= 9 ' E
o8 o & o &
EiL: e |5 e

v oom v v

.
905.5 | 306.0 [906.5 |907.0 | 307.5 |908.0 | 908

miz *

Zoom:

In 7
o
>

905.5 | 906.0 |906.487917.0 | 907.5 | 908.0

905.5 | 506.0 |306.5 307.0 | 507.5 |908.0 95

905.5505.938906.5 | 907.0 | 07.5 |908.0 | 908

S z Lo w‘z O | L rr'z O
oy 0y oy
B E R{E B E
(S I - =
ol c o c ol c
oo |2 o5 |.© .2
s LaNE= L nR]
Bl% H o & .5
2iF ERF ¥
5], 1~ 8.
Run | Expression profile
Run:
4‘} 906.0 506.5 807.0 907.4512 |908.0 S08.5 500 1000 |15CIJ
Aggregate i % ; L L oy
z v
o
o
& soi g ! ' ;
th
-]
Bl e
¥) Undo ™ Redo ';T.E. T E
Mlw Ble
Charge state: @1 @ 2 E E
@: B4 (3T | l Rl
=5 =8 52
% 5
RS - K}
Specific drift time: [[] Drift time: 5.11 ms
- - -

Using the the various views in the 2D display one can examine the peptide ion detection in detail to validate
the correct detection of even fully overlapping peptide ions as shown above. (i.e Go To Location 985.53m/z

and 67.99min)

The 3D Display

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

OIP Frogenesis QLp Tutorial HOMS: - Progenesis QI for proteamics (=3 Ech ==
File LY Y]
Review Experiment Review Peak Peptide lon Identify Refine Review Protein H
ImportData  Alignment Fitering ~ DesignSetup  Picking Statistics Peptides QC Metrics  Identifications  Protelns Statistics Report nonllnear
@ - ’ ’ ’ v ~ o A Waters Company
“ Nofilter applied T i
¥ = . e
] 4 {
2 Anova (p) qValue Fold Tag|¥ Not ;
40921 0284 00378 182 =] A ) ) A
2308 0234 00372 108 =]
11411 0234 0038 123 =] _Fj_} ; — ,j s P
40871 0284 0038 269 =] /
31654 0294 0038 142 =]
e N\ .
23483 0294 0038 114 =] J
25164 0294 0038 156 n -
22960 0234 0038 129 = B
3351 0284 003 113 =]
R L. LY LYET 19 5 =
’
[ Delete 1 selected peptide ion ]
Run | Expression profile
10 Display | 2D Display | 30 Display | Drift Time | Run:
e - |985‘0 98I5‘5 986.0 986.5986.9913 961 500 1000 1500
[¥] Show other outlines [agegme -] S miz v | m/z
- 8
[T utomatically rotate the view 3 o
- 2
Peak height: E spiit é 2
I
o i :
smaller larger 9 Unde |[ ™ Redo 3|E SIE
e Blu
Chargestate: @1 @z |8 E E
oE olF
®: 84 (g Rl
o 25 vl S s 2
8% 5
e |
E 3 985.9693 m/z, 68.1150 min, z=2 =
Specific drift time: [7] Drift time: 669 ms
- .

Section Complete ()

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

them with the mouse.
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Drift Time Display

When the Drift Time tab (F) is selected in the bottom left of the display Window B changes into a 3D view

displaying the Drift Time dimension (to examine this example order table on # and select 5333.

File 00 ge-
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 rl ! I n e a r
" -~ - e B
@ ® @ [ @ L @ @ ® @ @ @ AWeters Company

‘ ? No filter applied ‘
Create...

. -
= o
#  Anova(p) qValue Fold Tag|~ Notes

5320 00938 00152 121 &l «

5331 000688 000234 134

5332 0.0244 0.00558 114
0.00764

5334 000788 0.00255 118
5335 0000936 0.000673 136
5336 000038 0000401 131
5338 000101 0.000701 141

< Lm] 3

[ Delete L selected peptide ion | o T Boresion mrarie
1D Display | 20 Display | 30 Dislay | DritTime |— = ] 450 9455  |946.0 9465|9470 500 1000 [150¢
Select one of the following views to see the peptide Aggregate Y : ' .m.l'! L miz ¥
ions in drift time: [} Select m 8
=
©) 2D view: m/z vs, retention time o
©) 2D view: drift time vs. retention time = g
Goee ] 2. ¥ &
F X g € 21
© 20 view: m/z vs. drift time = &=
|"Undo Hp‘ Redo | E E
@ 3D montage: m/z vs. drift time = o E H ! 3 E
arge state: @1 @2 E —E
[ by drift time| [Merge drift times ®: @4 |0 B[t
=
@ =5 [~ f= k-]
5 . 815
& ik
: | 1
Specific drift time: L Drift time: 5.17 ms
R _ 2 &

Experiment design: Section Complete @

To view the drift time dimension for the current peptide ion, click on Separate by drift time on the Drift Time
tab. This will expand the view showing the drift time separation between the detected peptide ions (below
right)

[ Separate by dnft time ]

>
<

[ Merge drift times ]

The left hand view displays the merged Drift Times.
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Note: you can manipulate the orientation of the views by clicking on them and dragging the display to the
required orientation. You can also zoom in and out of the panels by using the ‘scroll’ wheel on your mouse

Note: you can step through the specific Drift Times (measured in milli seconds) for the current peptide ion
by clicking on the Specific drift time tick box at the bottom of the display.

QP Progenesis QLp Tutorial HDMSe - Progenesis QI for proteomics ==
File *00 o>
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein I H
Impert Data  Alignment Filtering  Design Setup Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report nonlinear
@ . y A aters Campang
"r No filter applied 5 5 &5
= = 2
= 5 =
#  Anovalp) gValue Fold Tag v Notes
5329 0.0938 00152 121 ] -
5331 0.00688 000234 134 ™ ] = |
5332 0.0234 0.00558 114 (M) | | ||
5333 00374 000764 203 ~ M Adda I‘ | \ I |
5334 0.00788 000255 118 "] | l 1 | l | l
5335 0.000936 0000673 136 &l el - m el ~+1 - | - 1 m
5336 0.00039 0000401 131 ™ ]
5328 0.00101 0000701 141 M) -
L] ,
[ Delete 1 selected peptide ion l
Run | Expression profile
| 1D Display | 2D Display | 3D Display | Drift Time Run:
e - 945.5 946.0 946.5 947.0 500 1000 1500
Select one of the following views to see the peptide — a2 miz * miz *
ions in drift time: ;
- R =3
() 2D view: m/z vs, retention time C ucl
2D view: drift time vs. retention time 3 i
O . RlT .
) 2D view: m/z vs, drift time : £ S E
@ 3D montage: m/z vs. drift time e 2w
Chargestate: @1 @2 7 E &
Separate by drift time] [Merga drift times| B3 B4 ; E £ E
@=5 k] 8t
ne Z
Rl 2
Specific drift time: [[] Drift time: 4.28 ms
- -
Experiment design: Section Complete (>

The ‘crosshairs’ on the peptide ion in the Run view identifies it as the current peptide ion in the table.

QP Progenesis Qlp Tutorial HDMSe - Pregenesis QI for proteomics =
File Iy
Review Experiment Review Peak Peptide lon Identify Refine Review Protein n nl i n r
ImportData  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report (o] ea

A Waters Company

Review Peak Picking

® No filter applied
4 PP

2" Anova(p) Fold Tag v Notes
5723 000328 2 =] -
5725 000201 123
J =
5726 343E05 149 =]
5727 00185 116 =] ‘ ‘ l
5728 00357 203 = ‘ 1 Al m = L_-_ - m L- m
5730 00157 117 =] | |
5731 0000698 14 =]
5734 00464 118 =]
5735 00382 116 =]
5736 000805 135 =]
5737 0.207 114 =] -
. v
[ Delete 1 selected peptide ion ]
Run | Expression profile
| 1D Display | 2D Display | 3D Display | Drift Time Run:
945.5 945.83740 946.5 947.0 500 1000 1500
Select one of the following views to ses the peptide e 2 miz miz ¢
ions in drift time: %
_ g =
) 2D view: mfz vs. retention time s &
]
D view: drift time vs. retention time o L
. ‘ . gz =T
D view: m/z vs. drift time = = 4lE S
® 3D montage: m/z vs. drift time By 2w
Chargestats: @1 @z ||E E
Separate by drift time] [Merge drift times| m: ma o5 gk
1.8 2
G2 &
i -
Specific drift time: Drift time: 4.21 ms

Section Complete (3)

Experiment desig
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As you move the slider over the intense areas, indicated below, all the views update to the corresponding
drift time.

P Progenesis QLp Tutorial HDMSe - Progenesis Ql for proteomics === ===
File .
Review Experiment Review Peak  Peptide Ion Identify Refine Review Protein I
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QCMetrics  Identifications Proteins Statistics Report n 0 nii nea r
(] g v v . g L " A Waters Campany

. Nofilter applied
‘ ( PPl

#  Anovaip) Fold  Tag ~ Notes

57128 00357 203 - Add a note.
5730 00157 117
-‘j =
5731 0000698 14 =]
5734 00464 118 =] ‘ 1
5735 00382 116 =] ‘ a A =t P B8
5736 000803 135 =]
5737 0207 114 =]
5738 0672 106 =]
5739 000352 119 =]
5740 00528 122 =]
5741 00278 121 =] @
< '
[ Delete 1 selected peptide ion |
Run | Expression profile
1D Display | 2D Display | 30 Display | Drift Time Run:
P - 945.5 346.0 946.5 947.0 500 i 1000 1500|
Select one of the following views to see the peptide — ] miz v | miz *
ions in drift time: & o
- -r =
2D view: m/z vs. retention time g 8
=
20 view: drift time vs. retention time = <
. - 1E (g
2D views m/z vs. dnﬂturner = = R E Cil
® 3D montage: m/z vs. drift time e 2%
Charge state: @1 @2 o E E
Separate by drift time] [Merge drift times| m: @4 b gle
% 8 5
@25 = E g E
ek 8
S Al
Specific drift tim Drift time: 5.24 ms

Section Complete (%)

Experiment design:

Note: the crosshairs will remain on the original peptide ion in the table as you explore the Specific Drift times

When you un-tick the ‘Specific drift time, tick box the 3D views will return to showing the Merged Views for
the current peptide ion in the table.

WP Pragenesis QLp Tutorial HDMSe - Progenesis QI for proteamics

File
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein n n I i n r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report 0 ea
. - : : : - v 4 A Waters Company

® No filter applied
4 PP!

Jﬂtens;ty
Inteng; ty

2" Anova(p) qValue Fold Tag|~ Notes
5320 00938 00152 121 &l

5331 000688 000234 134 =] =
5332 00244 000558 114 =]

5333 00374 000764 203 — M Adda

5334 000788 000255 118 =]

5335 0.000936 0.000673 136 &l

5336 0.00039 0000401 131 =] . -
5338 0.00101 0000701 141 &l B

« [mna] 3

[ Delete 1 selected peptide ion I r——
un | Expression profile

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

945.5 |946.0 946.5 947.0 500 1000 | 1501
regal = :
Select one of the following views to see the peptide e ,; m/z * = m/z *
ions in drift time: ar =
- R =3
©) 2D view: m/z vs. retention time = =
=
©) 2D view: drift time vs. retention time = i
e -
(3] . 1ft 4 ~| € R E
2D view: m/z vs. drift time ) = S|E (5] E
@ 3D montage: m/z vs. drift time S 2
Charge state: @1 @2 " £ E
Separate by drift time] [Merge rift times| @3 @4 |5 '; £ ‘E
=2 2
mzs N =2
a| s =
E] Sl
Drift time: 5.17 ms
- -

Section Complete ()

Experiment design
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Using Quick Tags to locate examples of Drift Time

In the previous section, describing how to view Drift Time, you may have noticed the presence of a red ‘Tag’
in the table next to the peptide ion that we examined. Progenesis QI for proteomics allows you to assign tags
based on the properties of detected peptide ions either through the manual sorting of the table or making use
of the ‘Quick Tags'. These tags can be used to filter the list of displayed data in order to aid exploration of
the data.

. . . Review Peak Picking
To create a Quick tag for all peptide ions : Mass sp
demonstrating separation by Drift time, right click W Nofilter applied ‘
on the table. Select Quick Tags then Separated 200001
by drift time. # Anovalp) Fold  Tag = MNotes
5726 343E-05 149 | = 70000+
5727 0.0185 116 &l
60000
! Add 5 note..
5?3@ Separated by drift time 1 500001
In the new tag dialog either accept or overtype the - New tag... ‘f;f
tag name. 573 Quick Tags * Anova p-value...
573 Lﬁ? Edit tags Max fold change...
Meodification...
b
Create new tag 5736 000805 135 B oo MSMS doro
5737 0.207 114 al B
O ey
3738 0672 1.08 Separated by drift time
[ QK ] ’ Cancel ] 5739 000332 119 L Identified and separated by drift time L |
5740 0.0528 123 ___] . 2 d

When the tag is created it will appear against those peptide ions that meet the criteria for the creation of the
tag, in this case:

It tags peptide ions that overlap in both m/z and retention time but do not show an overlap in the
drift time dimension i.e. those peptide ions that drift time has separated

For example the peptide ions below is overlapping at the same m/z and RT but are separated in drift time

Now filter the table so that it currently only displays a list of peptide ions containing the separated by drift
time tag.

Click on Create on the filter panel above the table. Ty Nofilter applied ‘

This will open a Tag filter dialog, in this example, displaying that you have created assigned the Separated
by drift time tag to 683 peptide ions in your experiment.
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To display only those peptide ions containing this tag drag the Separated by drift time tag on to the Show

panel and click OK.

Create a filter
Show or hide peptide ions based on a selection

m

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

. Separated by drift time (583 peptide ions)

tags:

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

Hide peptide ions that have any of these
tags:

Create a filter

to create the filter. For more

Qﬁmm peptide ions

‘Show or hide peptide ions based on a selection of their tags. Move tags to the appropriate boxes
please see the online reference.

Available tags:

Show peptide ions that have all of these
tags:

ﬁ Separated by drift time (683 peptide |un5]|

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

Hide peptide ions that have any of these
tags:

Clear the filter

When you apply the tag filter the table will now only display the peptide ions with the appropriate tag(s).

Review Experiment  Review Peak  Peptidelon Identify
ImportData  Alignment Filtering ~ Design Setup  Picking Statistics Peptides
v v v v . v ~
Review Peak Picking

% Tag filter applied
peptide ions may be hidden

Edit.

2" | Anovalp) gValue Fold Tag|~

390 000517 000193 148 -

438 179E-05 T7.J7E-05 139 -

484 0000119 0000214 173 =]

715 00338 000999 123 (=]
0.0112 000325 151

795 000201 000106 1.24 -

Notes
[N
&l
k]
la]

[N

Review Protein
Proteins Statistics Report
L4 v L 4

nonlinear

A Waters Company

913 0167 00238 1235 @ Kl
960 000118 0000767 143 @ L]
<[ ,
Delete 1 selected peptide ion
l pept ] Run | Expression profile
1D Display | 20 Display | 3D Display | Drift Time | Run:
O 520 [o21 500 1000 [1500
- 5 Aggregate o |m N N
Select one of the following views to see the peptide o m/z s m/z
ions in drift time:
) 2D view: m/z vs. retention time 3 8]
() 2D view: drift time vs. retention time [ 4 ?
= £
(@) 2D view: m/z vs. drift time il E D = E
© 2D montage: m/z vs. drift ti = —— | 1 2w
montage: mfz vs. drift time Cromestare: m: m2 |22 i
ISepalate by drift ﬁmel [Mergedrifttimes ®: @4 'l': E"';
=3 =]
@ 25 g g 2]t
~8 ' l ' I T
& s ¥
§ i
Speific drift time: I Drift time: 5.66 ms
I =

Section Complete ()

Note: with this Tag filter applied you can easily review the effect of Drift time separation for the peptide

ions.

To remove the filter click on Edit, above the table, and Clear the filter followed by OK.
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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 LC-MS 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 801.86 m/z and 41.5 min using the Go To Location tool (top left of
zoomed ion map), right click and zoom out and click the cross hairs on the monoisotopic peak to set
the zoom.

Run | Expression profile |

Run:

802.5

Specific drift time: [[]

(Aggregate -] E]l 800.5 |80L.0 8015  |802.0
[ select |[ItEair | 801.8587 [~ 41515
[ = Split H =] Merge l =
(Gadd (Dol | 7
o c 2% | |
Chargestate: @1 @z | © ® |
@3 B4 E
o =5 25 .
= Ll -
=
o

803.0

60 |50 |40 |30

70

90
* Retention Time (min)

500

1000 1500

m/z *

Drift time: 4,48 ms

2. Select the Edit tool and click on the peptide ion (in the Run view) to reveal the ‘edit handles’. You

can zoom in more by dragging an area around the peptide ion of interest.

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

Run:

Aggregate -

(o seee

E= Split

| £ Merge

[E:E:Add

HE::Delete ]

)

]

Charge state: @1
(" ]

@ 25

4141378 410

4 Retention Time (min)

|2
L !

42.0

(—B"

800.5 |B00.8694

801.5

802.0

B02.5

803.0 801

mfz *

s

—> *

L

4. Click outside the boundary of the peptide ion to update the view.

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.
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6. Click on the ‘plus’ handle on the peak to add it.

(@]

@]

@]

Tz

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.

4

.
2710
2711
2712

Review Peak Picking

No filter applied

Anova (p) g Value
0.001 0.000699
0.00288  0.00133
0.997 0109

2716 5.21E-05 0.000137 144

2717 011 00171
2718 0000319 0.000358
2719 0.0037 0.00155
2720 00282 0.00619
2721 000778  0.00253
<l

Fold Tag | ™ Notes
135
121
1.01

:

108
157
1.29
402
121

ElEE E BN EE

-

Review Peak Picking

9 Ne filter applied
Y
4 Anova (p) qValue Fold Tag|~ Notes

41883 3.78BE-05
10253 3.79E-05
12341 3.B1E-05
4747 3B3E-05

8187  3.84E-05
19355 3.85E-05
7484 3.B5E-05
30820 3.86E-05

« o)

0000114 1587
0000114 1.66
0000115 142
0000115 1.58 ]

< 11E-16 =
0000116 137 L
0000116 201
0.000116 436
0000116 214

EEE EEdE £ EE

b

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

Note: if you have been exploring the editing of peptide ions then a
quick way of reversing the edit is to repeatedly press Undo.

Then right click on the table and select Edit tags. Then
select the automatically added Edited tag and press

Delete tag.
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43.0 |42.5 [42.0 |41.5 |41.0 (40.5 (40.0

1 Retention Time gﬂ'"]
| —

[B oo |

Chargestate: @1 @ 2

Run | Expression profile |

Run:

ﬁ

[ Add

@z @4
@ 25

Edit Tags
JLJ MNew tag

afe Renametag I'X Delete tag I Merge tags

| ] Tag name

a Separated by drift time Delete tag |

[ ok [ Cancel
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Selecting and tagging peptide ions for Peptide lon Statistics

There are a number of ways to ‘refine’ your ‘Ranked List’ of
analysed peptide ions before examining them with the
Statistical tools in Peptide lon Statistics. These make use of
simple ‘Selection’ and ‘Tagging’ tools that can be applied to
the various groupings created in Stage 6 (page 29). An

example is described below.

First expand the 'Peptide ions' table to show all the details by
double clicking on the ‘Splitter Control’ to the right of the

Review Peptide ions table.

Then order on Abundance and select all peptide ions with an

Abundance > 2x104.

Review Peak Picking

‘? Mo filter applied

|

& Ano:'a (p)
18180 5.19E-05
21698 5.2E-05
35011 5.2E-05
28122 5.2E-05

2716 5.21E-05 0000137 144

10738
26113
15936
12382
344585

« [

5.21E-05
5.22E-05
5.22E-05
5.24E-05
5.24E-05

qValue Fold Tag |~ Nof
0000137 135 B
0000137 154 =l
0000137 699 |
0.000137 258 =
0000137 159 |
0000137 102 8 L
0000137 191 =
0000137 298 |
0000137 268 K~
L3

Right click on the highlighted peptide ions and select '‘New Tag'.Give the Tag a name. i.e. ‘Most Abundant’.

Note: there is already a red tag present that was assigned to those
peptide ions that are Separated by drift time, which you created in the

—
QP Progenesis Qlp Tutorial HDMSe - Progenesis QI for proteomics ===
File Ll T
Review Experiment  Review Peak  Peptide Ion Identify Refine Review Protein I H
Import Data  Alignment Filtering Design Setup Picking Statistics Peptides QCMetrics  Identifications  Proteins Statistics Report non Inear
et v v v . v v L 4 L 4 v v v A Waters Company
Review Peak Picking
No filter applied
LY =)
= Anova (p) qValue Fold Tag |~ Notes Highest Mean Lowest Mean m/z z Mass  RT(mins) RTwindow (mins)| Abundance| Intensity ~Max CV
8 0 0.000164 B 8040 0 0 04 69E+04 86 -
0 0.000318 0.000 ) 929 0 0.70 0 04 04
=
008 0.004 0.00169 0 O 04
8 0.00016 0.000 80 0 0.446 0 04 04
P I @ Separated by drift time i ; TR or
5794 000013  0.0002 Mew tag... B A 5753202 3 1722039 43458 0634 JE-04 328E-04 683
5341 0016 0.0041: Quick Tags > A C 3696011 2 737368 52018 0978 2E<04 416E+04 112
9231 00268 0006 |[4f Edittags B c 6983260 2 1394639 28748 113 2E+04 32E+04 435
9848 0000624 000053 143 [N] B A 657.8667 2 1313719 39572 0514 2E-04 255604 663
7195 00164 000423 119 =] A c 4902539 2 978493 40783 0749 2E-04 411E+04 778
< . ] v
Delete 4338 selected peptide jons
[ pept J Run | Expression profile
1D Display | 2D Display | 3D Display | Drift Time | Run:
O ‘ 782.0 7825 783.0 |783.5 (7840 (7845 |785.0 500 1000 1501
[fggresme o] ¢ s 7 miz mz
8
L¢ Select
. -
= s . 2
8]
S e £
c 5 g€
5E | IE
Chi tat Al B 2 £
arge state:
e e SeEell
- I} ~ i . [
@25 iclE . L S R of
5 : L =5
] E :::r A [ oL e
= N * L] 1] i i v
Specific drift time: [} Drift time: 4.00 ms
e 3 p =
Experiment design: Section Complete ©]
Review Peak Picking
Create new tag ;
‘ ? Mo filter applied
@ Most Abundart :
# Anova (p) qValue Fold Tag ~ Notes

previous section.

On clicking OK the Tag is added to the peptide ions highlighted in the

table (signified by a coloured square, green in this example).
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5794
5341
9231
9848
7165

1.27E-05
0.000318
0.00421

0.000163

0.000205
15
126

0.00013  0.000224
0.00415
0.006

0.00053

0.016
111
143
119

0.0269
0.000624

0.0164 0.00423

Delete 4338 selected peptide ions
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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
9 Mo filter applied
4 PP
# Anova (p) Fold Tag = Motes Highest Mean Lowest Mean m/z
4759 0.000598 145 § Ll B A 6393.35.
— B A
W Separated by drift time
6040 0.0 A C 1005.54
@ Mast Abundant

9375 0.0 B A 430.74

New tag... _
5226 0.0 = = S

Quick Tags 3 Anova p-value...
bea0 04 Max fold ch

i ax fold change...
5745 opdd_Editiess - 4
Maodification...

5070 0.0376 116 =] No MS/MS data 4
6330 0.0604 113 al No protein ID /]
4415 0000459 156 kl Separated by drift time !
4310 544805 156 al Identified and separated by drift time
2226 019 112 | B L 52203

WP New Quick Tag

Where a peptide ion has:

IAnuva p-value: [5

~ | 005 |

Apply the following tag:

Anova p-value £ 0.05

[ Creotetag |

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

I

7U.|P New Quick Tag

Where a peptide ion has:

Max fold change: |2 = | 2

pply the following tag:

-

=

D Max fold change 2 2

I Create tag I[ Can

cel ]

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.

5 Mo filter applied
4 PR

& Anova (p)
20113 0214
33205 00229
15957 0.895
22382 0.00303
29311 0.00716
19086 0.000405
20437 0458
29501 9.41E-05
21696 0000417
22210 0.026

« [

Review Peak Picking

- Mo filter applied
4 pp

LLLLLILLLL
I

Fold Not
114

460

q Value
0.0291

Tag |~

3

1]

0.00533
0.0985 105
0.00137 118
833

233

0.0024

1]

0.00041
0.0551 104
0.000186 1.79
0000416 1.75

143

0.00584

]

For example: to focus the table on displaying those peptide ions that are Most Abundant click on Create on
the filter panel above the table.

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

QP Filter the peptide ions

Create a filter

==

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

Available tags:

[l Most Abundant (4338 peptide ionc) |
Anova p-value = 0.05 (2
Max fold change 2 2 (7

(Ml Separated by drift time (583 peptide ions)

peptide io

Show peptide ions that have all of these
tags:

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

Hide peptide ions that have any of these
tags:

—

WP Filter the peptide fons

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

(@ Anova p-value < 0.05 (20587 peptide ions)
Max fold change > 2
[l Separated by drift time (583 peptide ions)

tags:

'! Most Abundant (4338 psp::emns;l |

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

Hide peptide ions that have any of these

Clear the filter

tags:

To move to the next stage in the workflow, Peptide lon 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 lon Statistics opens calculating the Principal Components Analysis (PCA) for the active 'tag' in this
case the Most Abundant peptide ions.

'f ¥
% Calculating...
| With 4338 of 35772 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 HOMSe - Progenesis Ql for proteomics [E=x EOR =<5
File Ll Ty
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 non I I nea r
° A Waters Company
Question: Principal Components Analysis
Are there any outliers in my data? = 08 . . . . . . . . . .
Does my data cluster according to my experimental ﬁ
conditions? ] 06
What's this? i e
Prindpal Components Analysis produces a simplified, 2 | c_
graphical representation of your multidimensional data. E 04 4 . 1
More... H
a I ]
e wn
(%]
= = 00 —— Pt iy B L Tt T
Ask another question ~ = » .
2
= 02 1 » ]
Tag filter applied - o -
‘ peptide ions may be hidden Edit... | ¥ g4 L] L
& Anova qValue Power Tag w Cluster *
I} . \ \ . \ \ : : \ ,
9972 271E-09 5.28E-07 = 9995 i 0 bl -0.6 ! ! ! ! T ! ! T ! T
05 04 -0.3 -0.2 -01 0.0 01 0.2 03 04 0.5 06
15.. 766E-09 11E-06 = 9995 795
- Principal Component 1 | 47.73%
4397 164E-08 196E-06 = 9995 a
5773 335E-08 29E-06 > 9995 a [Standardlsed Expression Profiles ']
1979 464E-08 347E-06 2 9995 i 15
6695 4.85E-08 3.5E-06 = 9995 a
e B—
6534 9.09E-08 562E-06 = 9995 i 2 0T — _'E\ b
8
2010 086E-08 581E-06 > 9995 (g § /D i
05
581 LOLE-07 5B4E-06 > 9995 g 3 / \s —
26.. 1.02E-07 5.84E-06 = 9995 a E o0 7
5969 112E-07 6.05E-06 : 9995 g £ /|
§ /
81 13607 631E-06 : 9995 (g 3777 //
2
6372 205E-07 8.5E-06 = 9995 i el /. 1
3
g 06 2 £
1413 213E-07 8.74E-06 = 9995 a I - - _E{‘
A758_217E.NT 2@IE.nA > ooos [ S 15 ]
L] . (2
Experiment design 20

Review your data from a different perspective:

Current design: |ABC - Section Complete . |

Note: the LC-MS runs (samples) are displayed as solid coloured circles on the plot. To identify the runs, a
tooltip is displayed when the cursor is held over each circle.

Principal Component Analysis (PCA)

In Peptide Stats the first statistically based question asked of the data takes the form of a Quality Control
assessment:
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Are there any outliers in my data? And does my data cluster according to my experimental conditions?
It answers this question by:

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

UIP Progenesis QL p Tutorial HDMSe - Progenesis QI for proteomics EI\EI
File 21X XY
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 non Inear
° A Waters Company
Question: Principal Compenents Analysis
Are there any outliers in my data? = 08 . . . ; . . . . . .
Does my data cluster according to my experimental &
cenditions? & 06
What's this? - *
Prindpal Components Analysis produces a simplified, ﬁ
graphicalrepresentation ofyour multidimensional data. 5 04 + . ]
More... 5
= =+ 4
N .
Q
(5]
= 00 +—— 50 E e L R T |
Ask another question ~ _E » 3 [ ]
B ﬁpg?
Tag filter applied . E 027 - ]
‘ ? peptide ions may be hidden Edit... | ‘ v ] *
! 04 + 9
#  Anova | qValue Power |Tag v Cluster *
9972 271E-00 528E-07 2 0995 g I+ = 0.6 ‘ f f f f ‘ f f f ‘
a 0 0.3 0.4 -0.3 -0.2 0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6
15.. 7.66E-09 11E-06 = .9995 . =79
Principal Component1 %/ 47.73%
4302 154E-08 196E-06 > 0995 g Q@
5773 335E-08 29E-06 = .9995 a o [Standardlsed Expression Profiles
i 2 ___
1979 4.64E-08 347E-06 = 9995 i o 20
G695 4.85E-08 3.5E-06 = .9995 a o
6534 0.09E-08 5.62E-06 = .9995 () ¢ LT 1
g
2910 9.86E-08 5.81E-06 = .9935 a o é 1o} 1
£
581 1OLE-07 584E-06 = .9995 g e 3
o 05+ 4
26.. 102E-07 SBIE-06 = 9995 g Q 3
5069 112€-07 GOSE-06 = .9995 Q £ oo
5
=
81 13607 G31E-06 = .9995 g Q T st ]
o
6372 2.05E-07 85E-06 = .9995 i 0 z
5
1013 213607 B74E-06 2 9995 g & e ]
&
4758 217607 88IE.nA s ooos Gl RN T i5 L
< | Il »
Experiment design 20
Review your data from a different perspective:
Current design: [ABC - Section Completet_))|

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

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 6 (page 90)
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Correlation Analysis

With the tag filter still set to display only the top 4338
Most Abundant peptide ions, we are going to explore
the Correlation Analysis of these 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.

QP Filter the peptide ions ==l

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.

Show peptide ions that have all of these
tags:

E Most Abundant (4338 peptide icn;:'l |

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

Hide peptide ions that have any of these
tags:

Ayailable tags:

' Anova p-value = 0.05 (20
Max fold change 2 2

[ Separated by drift time (5

Clear the filter | Cancel |

Are there any outliers in my data?

:| Principal Components Analysis

Does my data cluster according to my experimental conditions?

Correlation Analysis

fih Group my peptide ions accerding to how similar their expression profiles are.

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

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

)
-
-

Performing correlation analysis...
! With 4338 of 35772 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.

0P Progenesis QLp Tutorial HOMSe - Progenesis Ql for protecmics =R ==
File AL X L
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 | | near
o A Waters Company
Question: Dendrogram
Group my peptide ions according to how similar their 23 t
expression profiles are. i
What's this? b
We have used Correlation Analysis to evaluate the 20 :
relationships between the expression profiles of your B
peptide jons. A
The results are shown in the dendrogram. 15 :
More... g -
£ -
Ask another question ~ k] ]
- . 2., 4
Tag filter applied b
peptide ions may be hidden ]
# Anova  gqValue Power Tag v Cluster 05 .
2753 4.96E-05 0000134 = 9995 i L ]
1002 4.97E-05 0000134 = 9995 i 4 i
5022 5.1E-05 0000136 = 9995 [ 00
4066 512E-05 0000136 = 9995 i
6488 5.14E-05 0.000136 = 9995 Q
7562 5.18E-05 0.000137 = 9995 | Q
2035 519E-05 0000137 = 9995 i
6464 53E-05 0000133 = 9995 i
7389 531E-05 0000133 > 9995 i
3778 542E-05 0000141 > 0995 g Q
5786 5.45E-05 0.000141 > 9995 [ Q .
4082 549E-05 0000142 = 9995 i
1639 5.53E-05 0000142 = 9995 i
5011 5.55E-05 0.000142 = 9995 g Q . = ———
1122 557E-05 0000143 = 9995 i )
3/A1_SRIE.NS NANMA2 > 0005 [l 2
4| T | * "

Experiment design
Review your data from a different perspective:

Current design: | ABC - Section Complete (2

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

For example: To highlight groups of peptide ions demonstrating different
expression profiles click on a 'node’ for a branch of the Dendrogram (as shown
above) while holding the mouse button, hold down the Ctrl key and then click on
another node as shown.

If you have selected 2 nodes then there will be two expression profile graphs

Note: by highlighting a group of peptide ions with similar expression the peptide ions are identified with the
same colour of cluster flag in the table. This allows the table to be sorted on cluster and tagged accordingly

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.

Before moving to the Identify Peptides stage in the Workflow, first return to the PCA display and clear all tag
filters Clear all Tag filters.

To move to the next stage in the workflow, Identify Peptides, click Section Complete.
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Stage 9: Identify peptides

Progenesis QI for proteomics is designed to perform peptide identifications either directly or 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.

Modifications:

Carbamidomethyl €
0 Oxidation M

Add/remove modifications
) Search tolerance parameters
~ Ton matching requirements

Search for identifications
Identifications will be assigned to the relevant
features automatically.

9/ 9 runs ready for searching Fragment matches for:

QP Progenesis QLp Tutorial HDMSe - Progenesis QI for proteomics (== EER =<
File *0Q g
Review Experiment  ReviewPeak  Peptidelon  Identify Refine Review Protein li
ImportDats  Algnment  Filtering  Design Setup  Picking Statistics Peptides  QCMetrics Identifications  Proteins Statistics Report noniinear
@ Aaters Campord
. . © Help ~
Identify Peptides = Nofilter applied
Select your peptide dentification method:
Features
4, Ion Accounting -
Identifications m/z Charge Retention time Drifttime Tag | v
\, Mascot
n -
Versan: 1.0 _-EME-— =
23, PLGS (=.xml) CERE] 8224425
Version: 1.0 o4 0 962.7957 3 76.54 497 .i
2, SEQUEST (dta & out files)
Version: 1.0 o5 0 8944744 3 67.50 448 a
2, SEQUEST (dta & pepXml files) ©6 0 9641703 3 63.92 545 ]
Version: 1.0
-
2 Phenyx 700 7637625 3 69.69 400 ]
Version: 4.0.6344.40563 o8 0 8234391 2 75.96 5.04 ]
2, Spectral Library Search 09 0 9201447 3 74.49 a8 4 -
Version: 4.0.56344.40563
. Ion Accounting Identifications for peptide ion 1
Version: 4.0.6344.40563 . 825 830 835
e ——— Peak mass Peptide mass Protein mass Mass Error (Da) Mass Error (ppm) Score Seq. start Seg. ¢ —

iy "

58.2
+ Retention Time (nin)

59.3

60.4

-

Search for identifications
Import existing results...

Clear identifications ~

Intensity (counts)
=
|

0 005 01 015 02 025 03 035 04 045
Admin tools
Change the digest reagents and modifications that

are svailable for peptide searches.

Modification editor...| | Reagent editor...

08 085 09 095

Section Complete (3)

05 055 06 065 07 075
m/z

For this example we are using the direct method lon Accounting.

Note: Following the full automatic processing, described in Stage 2

of this guide, the Identify Peptides page

currently displays the full list of the detected peptide ions in your experiment and some of their attributes,
including the number of Identifications (as shown on page 51). If search results exist these can be cleared
by clicking Clear all identifications, this will allow you to re-perform the search.

Entering Search Parameters

Firstly you need to select the FASTA file containing peptide and
protein identifications.

SWISSPROT-1 is provided with the installation of the software.

To add new Databanks in the form of FASTA files click on Edit...
to open the Databank editor

Note: the SWISSPROT-1.0 is locked
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Identify Peptides

Select your peptide identification method:

l 4, Ion Accounting

Help
For MS*, HDMS® and SONAR data

Enter the search parameters
Select your FASTA file containing peptide and
protein identifications:

SWISSPROT-1.0

SWISSPROT-1.0

»  Common search parameters
w | Search tolerance parameters

+ | Ion matching requirements
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0P Databank Editor (=3
& MName Mame: SWISSPROT-1.0
& | swissproT-L0 _ -
Parsing rules: | STANDARD_SPACED
Location: sprot.fas
Add

For a new Databank you need to give it name, select the parsing rules and specify the location of the FASTA

file, see the example below.

QP Databank Editor

& Name MNarme:

Tutorial DB

(B

& SWISSPROT-1.0

1)

Parsing rules: | UNIPROT
| Tutorial DB

Location:

2 vl HDMSe Tutorial\Tutorial_nd_DB.fasta [I]

Save Cancel

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

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

down list.

Expand the Common search parameters

The default settings are displayed:

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

using the Reagent editor...

Missed cleavages: is set as 1.

Maximum protein mass: is set at 250kDa

Modifications: are set Carbamidomethyl C (Fixed) and Oxidation M

(variable). More modifications are available from the list and
additional ones can be added to the list using the Modification
editor...
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|dentify Peptides

Select your peptide identification method:

[ 4, Ion Accounting

Help
For MS:, HDMS*® and SONAR data

Enter the search parameters
Select your FASTA file containing peptide and
protein identifications:

[ Tutorial B ~|f  Edit.

Enter the search parameters to use:

I « | Commen search parameters I

w | Search tolerance parameters

+ | Ton matching requirements

» | Common search parameters

Digest reagent: [Trypsin

Missed cleavages: O

Max protein mass: 250 kDa

Modifications: [F} Carbamidomethyl C

[ oxidation M

Add/remove modifications

50



Progenesis QI for Proteomics User Guide

Having selected the Databank then set the Search tolerance parameters

and ion matching parameters as shown to the right.

When all the runs are ready for searching, click Search for

identifications.

Depending on the search parameters and the number of runs the lon

Accounting search can take some time.

Once the lon Accounting is complete, peptide ions with identifications are
identified with a solid grey symbol and the number of identifications

appears in the next column.

-

QP Progenesis Qlp Tutorial HOMSe - Progenesis Ql for proteomics

File
Experiment
Design Setup

Review

Import Data Alignment Filtering

|dentify Peptides
Select your peptide identification method:

-, Ion Accounting v]

Help
For M5°, HDMS® and SONAR data

Enter the search parameters
Select your FASTA file containing peptide and

protein identifications:

Tutorial DB vl [ Edit... ]
Enter the search parameters to use:

| Common search parameters -l
Missed cleavages: U 1 max

Carbamidomethy...
) Oxidation M

Add/remove
modifications

Max protein mass: 250

Modifications: [F]

w | Search tolerance parameters
~ | Ion matching requirements

Search for identifications
Identifications will be assigned to the relevant
features automatically.

9/ 9 runs ready for searching

Search for identifications

Tommmrt avictinm rarlie

Admin tools
Change the digest reagents and modifications that
are available for peptide searches.

Modification editor... l [ Reagent editor...

I ~  Search tolerance paramelersl

Peptide tolerance: Ppm
Fragment tolerance: Ppm
FDR less than: 4 Yo

I ~ Ion matching requirements I

Fragments/peptide: 3 or more
Fragments/protein: 7 or more
Peptides/protein: 1 or more

Search for identifications
Identifications will be assigned to the relevant
features automatically.

| @/ 9 runs ready for searchingl

l Search for identifications I

[ Import existing results... ]

Clear identifications ~

[= &=
bl LT
Review Peak Peptide lon Identify Refine Review Protein H
Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report nonllnear
o A Waters Company
@ Help ~
= No filter applied
s : i Create...
Peptide ions (10856 identified)
£ Identifications m/z Charge Retention time Drifttime Tag |+
:
=
®3 3 8224425 |2 6931 476 -
e4 1 962.7957 |3 76.54 497 -
@5 1 8944744 |3 67.50 448 -
o6 1 9641703 |3 63.92 545 -
e7 2 763.7625 3 69.69 4.00 ]
o8 1 QP Import search results @ -
Identificati ‘ | 54720 spectrum matches have been imported and assigned to peptide ions
Peak mass A nd Sequence 2D 20 Egﬁ
1654824 o Jint
L = 1 |
LI TRRRA | |
B
o i
BE At
u [\
o '
Ble H
k=
o+ |
2|4 I
e
“ | m | » ¥ I
IFragment matches for: DLSEASVYAEVALFKI
. L t t T I I e =t 1
oL t t el S — R T— t | e S— S—
100 ! ! !
8 i
= i i i i
£ 504 i P i AT O
=
£ P | o i |: [
S 0 1 O O A PO 1 OO N 0 1 VI
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
miz
Section Complete ()

Details for the current peptide ion identifications are displayed in the table below and the Fragment ions for
the current identification are displayed in the bottom panel.

Note: if you want to perform the search with a new set of parameters then first select Clear all

identifications

Having performed the process of peptide identification you can review the overall quality of your analysis by
using the various batch-based quality metrics in the next section, by clicking on QC Metrics on the workflow.
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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.

P Progenesis QLp Tutorial HOMSe - Progenesis QI for proteomics ===
File el X I
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  [dentifications Proteins Statistics Report n 0 n | I n ea r
° 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. 6000 s 60
& ey
Review the experiment metrics £ 30+ .
Review the experiment, looking at trends across EﬂODG- S §4U
all runs, or focusing on a single run: k'cj %‘:120- ‘é_
A | Overview 2000+ g 820
@[ ~™| 0 metrics have been flagged <1 =
i Sample preparation metrics o . . . [ T T T T T T T T T [ T T T T f T
| 0 metrics have been flagged Proteins Peptides Peptide ions 0 10 20 30 40 50 60 70 80 90 o 1 2 3 4 5 6
Identifications LC peak width {seconds) LeglO{abundance)
_» | Instrument metrics | L
| 0 metrics have been flagged Precursor m/z | Precursor retention time | Mass errors |
e Expeniment metncs
| 0 metrics have been flagged _ 407 407
& - £20
g 30 g
Flag any areas for concern £ o 5 £
If you see anything that's a cause for concern, g 820_ 2101
click its flag button to enter a comment about it. g a 2
o ] =
<10y
Produce a report 0 L T U L — L s
Create a report for either the flagged metrics, or 200 600 1000 1400 1800 i . . . 1 <109 75-3-11 357 9>10
for all metrics. 400 800 1200 1600 1st 2nd 3rd 4th -10-8 -6-4-20 2 4 6 810
miz Retention time quartile Mass error (ppm)
Report all metrics | L
Precursor charges | Missed cleavages (assuming trypsin Peptides per protein (overview) |
80+
LY 101
& =601 &
§ao 5 g
£ £ ]
2 g g 57
£ 204 I3 3
o < 204 o
L e LA s B e s | ! . . . Y 0- U T T
1 2 3 456 7 8 9 10-10 0 1 2 3 20 40 60
Experiment design Precursor charge Missed cleavages Number of peptides
Review your data from a different perspective:
L d: 3 =
[ current desion: [aBC B Not identified [ 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:

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

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

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

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

Proteins, peptides, peptides per protein, % of peptide ions identified, proteins per condition

More detailed information on the QC metrics is available on the FAQ pages.
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Interpretation and use

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

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

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

LC peak widthm |g.;-;- ]
40
£30- 10 <X < 20
=
{__f-" O Mot identified: 32.30%
S 207 O Identified: 9.11%
5_ Total: 41.42%
104 ]
D 1 1 I I I 1 1 1 I I
0 10 20 30 40 50 60 70 80 90
LC peak width (seconds)

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.

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 cleavagesml PTMs | I Abundance dynamic range | | | Identifications uvenriewD @ ]

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 metris, or
another member of your team: or =] memes

[ 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 we are going to apply a number of filters to ‘refine’ the quality of the Databank search.

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 4

e Remove identifications where less than 2 hits were returned

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

To perform these filters, on the Batch detection options panel, set the Score to less than 4, then Delete

matching search results.

File
Review
Alignment

Experiment

Import Data Filtering Design Setup

Refine |dentifications

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

Specify a set of deletion criteria

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

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

Reset the criteria to start again

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

No filter applied

Create..

#  TotalHits mfz  RT(min Charge Tag

L 7 s 2
E 1 822440 6331 2 (]
4 9 96279 7654 3 o
5 8 894.47: 6750 3 ]
6 H 964170 6392 3 ]
7 1 76376 6369 3 ]
8 7 82343 7596 2 &
9 19 92014 7449 3 o
110 657.360 3618 2 [}
13 9 82844t 4513 2 ]
17 12 77641 5190 2 [}
19 6 740476 7913 2 )
o 8 24576t 7078 3 6

OIF Progenesis QLp Tutorial HDMSe - Progenesis Ql for proteomics

Review Peak
Picking

Peptide Ion
Statistics

Identify
Peptides

Refine
Identifications

QC Metrics

Batch deletion criteria

I Score [Iess than '] 4 I
Absolute mass error (ppm) | less than A

m/z | less than -
Retention Time | less than M

Review
Proteins

Protein

Statistics Report

Sequence Length |less than -2
Charge (less than w4
Sequence |contains -
Accession |contains =
Deccripton [comaine %]
Modifications [contains____ ~

e ]
AL XY}

nonlinear

A Waters Campany

I ["| Delete matching search results I l [7] Delete nen-matching search results I l Reset the criteria

# Score Hits m/z  RT(mins) Charge Mass

156 860 9 83046 5633 2 1658.9:
156 8.60 9 83046 5633 2 1658.9:
158 369 1 54398 4489 3 1628.9:
158 3.73 1 54398 4489 3 1628.9:
1581 571 1 6168.84 50.83 2 123560
161 0.00 1 618.84 5083 2 123560
161 859 4 61684 5083 2 123560
163 811 9 697.37 5625 2 13827
164 480 5 67337 5585 2 134472
165 532 1 96548 5110 2 1928.9¢
165 810 ] 96548 5110 2 1928.9¢
166 4.56 3 82196 5091 2 1641.9(
166 354 1 82196 5091 2 1641.9(
187 9.09 6 887.48 6254 2 17729
171 882 9 88296 6634 2

175 598 1 87597 5859 2

175 598 1 87597 5859 2

175 598 1 87397 5859 2

175 598 1 87397 5859 2

176 881 1 71839 5508 2

i T

Mass ern Sequence Accession
1565 @ INEPTAAA.. (@ Pa1797
1565 @ INEPTAAA.. @ P46587
2188 @ QALSETVD.. @ Cavkg
8.86 @ TTLTEINGP... @ Q5A9Y0
-839 @ FONGLRAIVR @ Q5A202
4252 @ GLSYSKDE.. @ C4vD5
1306 @ TLASDGIA. @ Q5A515
798 @ ALDADWS.. @ PE2610
-164 @ LQIDELMK.. @ c4vi8
809 @ AVSSGMV.. @ C4VERS
1182 @ VWLDPNE. @ C4VQK4
1173 @ LASESTLAV.. @ C4vsQ4
406 @ NLUIGHGR.. @ CAYNHT
© 1440 @ GISELGIVP.. (@ QS8UR7
© 7.87 @ VSEEFSSPD... @ Q5ASVe
@ LEEIVSSIEK... @ Q59K93
@ LEEIVSSIEK.. @ Q59RRT
@ LEEIVSSIEK.. @ CaymD4
@ LEEIVSSIEK.. @ Q593

@ FTQAGSEV... @ Q59UR7

Modifications

Heat shock prote
Heat shock prote
Putative unchara
Putative unchara
Putative unchara
Putative unchara
ADP_ATP carrier
5-methyltetrahyc
Putative unchara:
Glycyl-tRNA synt
605 ribosomal pr
Putative unchara:
Pericdic tryptopt
ATP synthase sut
Pyruvate dehydrc
Hexokinase-like |
Likely hexokinase
Putative unchara
Likely hexokinase
ATP synthase sut _

b

i Resolve conflicts »>

l | 14732 scarch results. 2012 matching batch delete options.|

Section Complete (3)

Note: the search results matching the filter criteria turn pink and the total is displayed at the bottom of the
table (in this example: 2012 matching out of 14732)

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

Click Yes.

QP Delete 2012 search results?

:' Are you sure you want to permanently delete 2012 peptide search results?

1 mo

Yes

Now click Reset the criteria to clear the previous threshold then apply the next filter ‘Hits: less than 2'.

Tip: always click Reset the Criteria after each deletion.

Waters

THE SCIENCE OF WHAT'S POSSIBLE!

54




Progenesis QI for Proteomics User Guide

WP Progenesis Qlp Tutorial HDMSe - Progenesis Q1 for proteamics

File
i Eperiment  ReviewPeak  Peptidelon  Identify Refine Review Protein nonlinear
ImportData  Alignment Fitering ~ DesignSetup  Picking Statistics Peptides  QCMetrics  Identifications  Proteins Statistics Report (o] ea
A Waters Company
Refine Identifications Batch deletion criteria
If your peptide identifications include unwanted or Score Sequence Length |less than
irrelevant results, you can remove them here.
Specify a set of deletion criteria | ite less than x| 2 | Charge | less than

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

Mass | less than

Abselute mass error (ppm) | less than

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

m/z |less than

Retention Time | less than
* Delete Matching Search Results, to delete
the highlighted IDs
* Delete Non-matching Search Results, to
delete the IDs that are not highli

Segquence |contains
Accession | contains

Description

I4 Iﬁ I |4 I4 I4

Modifications | contains

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

Reset the criteria to start again = [P Delete 4945 search results? |28 | :i:gn ModRostons 205 =
To specify another batch of identifications to ribosomal pr
delete, click Reset the Criteria and then return to ) Are you sure you want to permanently delete 4045 peptide search results? | [SW54 405 ribosomal pr
step 1 above. vemy Putative unchara
5 Hofierappled ADM7 Glyceraldehyde 3
veus [14] Carbamidomethyl C 605 ribosomal pr
#  TowmlHit miz  RT(min Charge Tag :Erj f:i::i:::::;
i i 2 s gz @ 76376 6060 3 22882, 1045 @ ANVDGFLV.. @ QUPa40 Triosephosphate
3ou B2244; 6931 2 & 827 7 82344 7596 2 16448 1482 @ TIAECLAEE. @ Q54G43 5] Carbamidomethyl C 405 ribosomal pr
4 2 962790 7634 3 - 505 1 92014 7449 3 275741 1332 @ CQLKWNS.. @ QsAIC3 [1] Carbamidomethyl C  Putative unchara
5 8 89447 6750 3 [ 925 9 92014 7448 3 275747 592 @ SIVILDVKP.. (@ Q5652 Putative unchara
6 8 964170 6392 3 ] 0925 a 02014 7449 2 27574 592 @ SIVTLDVKP.. @ P78500 Elongation factor
7ou 76376 6960 3 [} 895 9 65737 3618 2 13127 1590 @ AVGGEVG. @ QSAN7 60S ribosomal pr
8 7 82343¢ 7596 2 [} 426 1 65737 3618 2 13127 -421 @ ANAWKIV.. @ QS97X6 U3 small nucleol:
9 19 02014 7449 3 879 9 82845 4513 2 16548 1634 @ SINPNYTP. @ QSALE Pyruvate decarbc
11 657.360 3618 2 431 1 77641 5190 2 155081 014 @ GNIANFFV.. @ Qoenci Likely mitochond
13 9 828.44¢ 4513 2 431 1 77641 5190 2 15508: 014 @ GNIANFRV.. @ caveze Putative unchara:
17 13 77641 5190 2 450 1 77641 5190 2 155080 973 (@ NLVSKDQY.. @ QSAEF3 Putative unchara
19 6 74047 7913 2 862 5 77641 5190 2 1550.8. 1695 @ TLAETAQE.. (@ Qs9YMO Putative unchara
0 s a5760 7078 3 862 5 77641 5180 2 15508: 1695 @ TLAETAQE.. @ C4VR9S Putative unchara _
A = | a0 m - - ] »

[ L l | 12720 search results. 4343 matching batch delete options,

Section Complete ()

Now in the Description first enter ‘Like’ and delete matching search results. Then enter the ‘regular
expression’: regex: Puta|Prob|Pote|Pred and delete matching search results.

QP Progenesis QLp Tutorial HDMSe - Progenesis QI for proteomics =]
File .
Review Experiment Review Peak  Peptide lon Identify efine Review Protein | H
Import Data  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report nonlinear
. - A Waters Company

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 Mon-matching Search Results, to
delete the IDs that are not highlighted

Reset th iteria to start - IP Delete 2150 search results? ‘£| Accession Modifications \él

sel e criteria to start again .

To specify another batch of identifications to @ qsaLve 405 ribosomal pr
delete, click Reset the Criteria and then return to Are you sure you want to permanently delete 2150 peptide search results? | | @ QI6WS4 405 ribosomal pr
step 1 above. @ cavemt Putative unchara

T Noiter spiis @ Qsa0M7 Glyceraldehyde 3
@ cavcus [14] Carbamidomethyl C 605 ribasomal pr
y p

—— e P @ Qsa0M7 Glyceraldehyde 3

otal Hits | m/z imin | Charge | Tag @ Q5aaU7 Eukaryotic transh

S RS L 2 812 9 76376 6969 2 22882 1045 @ ANVDGFLY.. @ QoPo40 Triosephosphate

ER 82244 €931 2 ' 827 7 82344 7596 2 16448t 1482 @ TIAECLAEE.. @ Q5AGA2 [5] Carbamidomethyl C 405 ribosomal pr

4 ¢ 962791 7634 3 L 925 9 92014 7449 3 275741 592 @ SIVILDVKP.. @ Qsas2 Putative unchara.

5 & 80447: 6750 3 | 925 g 92014 7449 3 275747 582 @ SIVILDVKP.. (@ P78590 Flongation factor

6 g 964170 6392 3 | 895 ] 657.37 3618 2 13127 1590 @ AVGGEVG.. @ Qa7 605 ribosomal pr

71 76376. 6069 3 579 9 82845 4503 2 16548 1634 @ SINPNVIP. @ Q5A1E2 Pyruvate decarbe

8 7 82343 7596 2 [} 862 5 77641 5190 2 15508 1695 @ TLALTAQE. @ Qsevmo Putative unchars

9 1 9014 7449 3 o 362 5 77641 5190 2 15508' 1605 (@ TLAETAQE. @ CAVROS Putative unchara

110 657367 3618 2 g 826 6 74048 7913 2 14789 1607 @ ASLVPGTV.. @ Qops34 505 ribosomal pr

13 9 82844 4513 2 [} 507 7 84577 7078 3 25321 1046 @ SINPDEAV. @ Pa6saT Heat shock prote

17 13 776410 5180 2 g 51 9 67235 5508 3 20140: 1008 @ AGLKPEVP.. @ O13430 Elongation factar

I 72047 7913 2 § 785 9 98315 6147 3 20464 542 @ ASEVASFE. @ 059931 505 ribasomal pr

0 8 s4576 7078 3 "R 84 5 78278 5935 3 2453 1200 @ TLLEAIDAE. @ P16017 Elongation factar _

Bl i ] <] n = = | v

Batch deletion criteria

Absolute mass error (ppm)
Retention Time

Sequence Length |less than
Charge
Sequence |contains

Accession |contains

| pescription |contains -

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

regex: PutalProbfPotelPred |

I S S ] | 7249 search results. 2150 matching batch delete options.|

Section Complete (*)

Having applied all the filters there will be 5299 search results remaining

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

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

for the various peptide assignments at the protein level.

The Resolve Conflicts stage is now accessed 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 7 (page 91)

For this guide: we will NOT resolve the conflicts.

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

Note: the default settings are to Use Protein Grouping
and Relative Quantitation using HiN

Protein Grouping

=)

QP Protein quantitation options

Quantitation method:

[Relatiw: Quantitation using Hi-N - I

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

I Use protein grouping I.e. hide proteins whose peptides are a subset
Of anOther Protein s,

OK l [ Cancel

Where proteins are identified containing the same peptides then they are effectively indistinguishable aside
from score. Also where one protein contains only peptides that represent a subset of another protein’s
peptides, the protein with fewer peptides can be subsumed into that with the greater number.

With protein grouping switched on (default setting) protein groups and the additional members are indicated
by a bracketed number located after the Accession number. Taking Glutathione reductase (C4YR40) as
an example, we can look at the other group members by changing the protein options.

Although Conflict resolution has not been performed this protein has no conflicting peptides.

Accession Peptides Unique Conflict: Score Tag * # I B Score Hits  Correlation Mass Mass error (p...  RT (mins) Charge Tag * Abundance )+
@ Ve 12 8 5 115 001 ® 3 641 7 0.289 1100643 -119 423 2 i 6.57E+04 E
@ CavnxT 12 12 0 120 1284 ® 2 573 2 033 1092.59 818 422 2 @ 5T4E+04
(g CAYRAD (+2) 12 12 0 774 6168 ® 0 672 9 0986 1195694 0919 50.1 2 i 175E+04
@ 042766 [ C4YR40 - Glutathione reductase GN=CAWG_04539 PE=4 5V=1 } 6639 O 1 6.51 7 0,832 13932662 994 415 2 i 1.15E+04 -

- ™ T < T 3

1 Protein: C4YR40 Glutathione reductase GN=CAW G_04539 PE=4 SV=1
4 No protein selected
Peptide ion views Protein resolution
Conflicting proteins Peptide ions of conflicting protein
Accession Peptides Unique Conflict: Protein Score P 3 I [ Score Hits  Correlation Mass Mass error (p...  RT (mins) Charge Tag + Abundance Conflic
] (T k ] 1 k
£) Refine Identifications ] Section Complete <3
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Protein grouping is switched on by default. To switch it off
click on Protein options... (bottom left) and untick the

option.

As grouping is switched off the grouped proteins appear with

conflicts to the other group members.

QIP Protein quantitation options

Quantitation method:

==l

[Rcla‘tive Quantitation using Hi-N

v|

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

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

oK I [ Cancel

Accession Peptides Unique Conflict: Score Tag ~ | = £ I B Score Hits Correlation Mass Mass error (p...  RT (mins) Charge Tag ~ Abundance Col
@ cavToL 12 1 0 115 001 © 3 63 7 0289 1100643 -119 423 : 6.57E+04 E
@ Q58212 12 12 0 953 24477 © D 6.38 7 0402 1774877 212 701 2 ] 4.91E+03
I‘ C4YR4D 12 0 21 713 l_l 10383 © 0 6.82 7 0511 972,551 1.69 54 2 i 1.11E+04
@ CAvFO3 12 10 3 813 Al - 6630 1 63 7 082 13662 [ 00 a5 : L15E+04 A
4| n * 4| 1] *

1 Protein: C4YR40 Glutathione reductase GN=CAW G_04539 PE=4 SV=1
4 Protein: Q5W322 Glutathione reductase GN=gir1 PE=3 SV-1
Protein resolution
Conflicting proteins for peptide ion 1001 E Peptide ions of Q5W322 F
Accession Peptides | Unique  Conflicty Protein Score # I [ Score Hits  Correlation  Mass Mass - RT (mins) Charge Tag ¥ Abundance Confl

@ cavrao 12 0 A |73 6.3 1001 3 639 7 0239 1100643 -119 423 2 i 6.57E+04 2 L

@ Qsw32 12 0 21 73 6.3 24477 O 0 6.88 7 0.402 1774877 212 701 2 i 4 01E+03 2

@ Qouves 9 [t} 18 58 6.3 1038 © 0 6.82 7 0911 972,551 1.69 54 2 i 1.11E+04 2 |

*

« | m r 4_|

1

(€) Refine Identifications l lSection Complete o)
Note: when the grouping is switched off the other group members appear in panel E showing conflicts with
the other group members and no Unique peptides
Before moving to Review Proteins it is worth understanding the available options to handling Protein
Quantitation in Progenesis QI for proteomics.

QIP Protein quantitation options @
Quantitation method:
[Rcla‘tiw: Quantitation using Hi-N 'I
Mumber of peptides to measure per protein (N): 3 EI
The next section in this guide describes the use of
alternatives to the default method shown to the right.
I Use protein grouping I.e. hide proteins whose peptides are a subset
of anotner protein s,
OK | [ Cancel
Note: If you are using the default method, you can go directly to the Review Protein stage page 60 using
the workflow.
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Protein Quantitation options

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

OIP Protein quantitation options (=]

Quantitation method:

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

Relative Quantitation using Hi-M -
Absolute Quantitation using Hi-N
* Requires a calibrant protein to calculate absolute amounts
* |ses the most abundant N peptides
* Allows comparison between proteins within a run
Relative Quantitation using Hi-N

. : * Uses the most abundant N peptit
If you have selected one of the other options during the « Allows comparison between proteins within a run
SEtUp Of the AUtO PrOCeSSIng Of yOUl’ data (Stage 1) then _| Relative Quantitation using non-conflicting peptides

thIS Option WI” be app“ed * Uses only peptides which have no conflicting protein identifications T

* Allows comparison of a single protein across runs

'— Relative Quantitation using all peptides =
* ses all peptides identified as part of a protein
* Allows comparison of a single protein across runs

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

peptide ions.

WP Protein quantitation options =
For each protein, the N most abundant peptides (N being set | Quantitation method:
according to the user selection) have their abundances | [Relative Quantitation using Hi-N 7
averaged to provide a reading for the protein signal. Mumber of peptides to measure per protein (N): | 3

The ranking of peptide abundance is based on the integrated
value across all the runs, allowed by the accurate alignment
and IaCk_ Of mISSIﬂg VaIU-eS. ThIS glv_es added Confldence n Use protein grouping i.e. hide proteins whose peptides are a subset
the peptide selection, taking all runs into account to make the of ancther protein’s.

ranking robust.

| OK H Cancel ]

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

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

OIP Protein quantitation options @ 0IP Protein quantitation options @

Quantitation method: Quantitation method:

[Absolute Quantitation using Hi-N '] [Absolute Quantitation using Hi-N ']

. .
Number of peptides to measure per protein (N): 3 [+ MNumber of peptides to measure per protein (N): 3 %
Calibrant accession: | Calibrant accession: | P83773
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.

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.

5 i @) Help 1
Review Proteins - . @ help
No filter applied
b 4 PP
Using this screen, you can find the proteins of |
interest in your experiment.
Set the quantitation options B Description : Amount (fmol) - A Amount (fmal) - B Amount (fmol) -
1f you've not already done so, choose : _ _3oyo
between relative and absoluté quantitation, Glyceraldehyde 3-phosphate dehydrogenase GN=TDH3 PE=3 V=1 480 803 856
use of Hi-N, protein grouping and more. Glycerol-3-phosphate dehydrogenase GN=GPD2 PE=3 SV=1 801 141
Glycercl-3-phosphate dehydrogenase_ mitochondrial GN=GUT2 PE=2 SV=1 205 227 33
a Glycine cleavage system H protein GN=CAWG_00084 PE=4 SV=1 273 375 319 —
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The ranking of peptide abundance is based on the integrated value across all the runs, allowed by the accurate
alignment and lack of missing values. This gives added confidence in the peptide selection, taking all runs into
account to make the ranking robust. These Hi-N methods allow the relative and absolute comparison of
proteins within the same run.

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

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

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

Using non conflicting peptides

[P Protein quantitation options @

Quantitation method:

[Relative Quanlitatiorl using non-conflicting peptides I b |

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

[ ok ][ cancel

The relative Quantitation can also be performed using all peptides.

QIP Protein quantitation options (=3

Quantitation method:

[Relative Quantitationleing all peptidesl b |

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

[ ok ][ cancel |

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

Make sure that the Protein quantitation method is set to Relative Quantitation using Hi-N (where N=3) and
Use protein grouping is ticked.

Now move to the Review Proteins section by clicking on the 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 proteins. You can now create tags at the level of
the proteins. Right click on the table and create Quick Tags for proteins with an Anova p value < 0.05 and

Max Fold change = 2.

0P Progenesis QLp Tutorial HDMSe - Progenesis Ql for proteomics =
File se0,e
Review Experiment Review Peak Peptide Jon Identify Refine Review Protein I H
ImpertData  Alignment Filtering  Design Setup Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report nonlinear
(] y A Waters Company
. . @ Help ~
Review Proteins .‘( No filter applied
Using this screen, you can find the proteins of
interest in your experiment.
T Set the quantitation options Accession Peptides Unique peptides Confidence score Anova (p) | qValue Tag '~ Maxfold change Highest Mean Lowest Mean Description
If you've nat already done so, choose between @ per210 3 3 229 209E-05 446806 41 c A Sorbose reductase S0 *
relative and absolute quantitation, use of Hi-N,
protein grouping and more. @ Pa3066 3 248 245E-06  4.46E-06 178 B A D-arabinitol 2-dehydr:
@ qsowss 2 1 111 264E-06  446E-06 135 A c Ribasomal RNA assem
@ qrzese 3 3 218 402E-06 531E-06 336 c A Cell surface hydrophol
2 In the table, sort and filter the proteins based UEEOTIT No tags to sssign SSIEn - 201 B te lyase GN=K
on their measurements, to generate a shortlist @ cavne2(+ 9 9 531E-06 151 B A Phosphoenolpyruvate
for further review. New tag...
@ Q3AEES 4 3 103E-05 141 B A Proteasome compene
@ How are the measurements calculated? T s N A |
1o sort the table by a oi . 1 dick @ CaynIL 2 2 e novapvaue.. B A 1_3-beta-glucan synth
o sort the table by a given value, simply clic 5
the relevant column header. @ cavrve 2 2 & Edittags L e 2 8 A Glycine cleavage syste
i ' @ cavne3 5 5 Add to Clip Gallery... Madiicatiares 8 A Carnitine C-acetyltran
3 Review the proteins Sequence...
For each pratein of interest, review its peptide @ pazs00 4 4 26 146E-05 B A Inositol-3-phosphate ¢
t: d lati : P Peptide tags contain...
measurements and comelations @omes 1 1 807 L6E-05 e A 8 Pratein translation fac
View peptide measurements @ qssuss 3 3 247 17605 10SE-05 127 8 A O-acetylhomoserine C
You can also double-click to review a protein. @ oo4033 25 25 260 173E-05  1.05E-05 178 8 A Transketolase 1 GN=T =

Selected protein: Isocitrate lyase GN=ICL1 PE=3 SV=1
View peptide 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

d
2
2
Export peptide measurements b
£ -
Export peptide ion measurements g 45
2y £
=
£
g
5.
Experiment design - 5
Review your data from a different perspective:
Current design: |ABC - proteins displayed: 515

v

Section Complete

As an example let us explore Isocitrate Lyase.

First filter the table to show only proteins showing a significant 2 fold or g

reater change.

WP Progenesis Ql.p Tutorial HOMSe - Progenesis QI for proteomics

File
Review Experiment
ImportData  Alignment Filtering  Design Setup

Review Peak
Picking

Refine
Identifications

Review
Proteins

Pratein
Statistics

Peptide Ion
Statistics

Identify

Peptides QC Metrics

se .
nonlinear

AWaters Company

Report

Review Proteins

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

1

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

protein grouping and mere.
Protein optians...

Create a shortlist to review

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

@ How are the measurements

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

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

View peptide measurements

You can also double-click to review a protein.

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

Experiment design
Review your data from a different perspective:

Current design: |ABC

|

% Tag filter applied
proteins may be hidden | E

Accession Peptides Unique peptides Confidence score Anova (p) o Value Tag | =
@ qouvit 3 3 25 522E-07 314E-06 @
@ carad 2 2 128 796E07 31406 @
@ peT219 3 3 228 200E-06 44605 @
@ qrzees 3 3 218 402E-06 531E-06 @
I N O R T N T
@ pazs00 4 4 2 145605 105605 @
@ cavrs 1 1 557 0000156 33505 @
@ qsous: 1 1 568 0000884 E72E-05 @
@ cavrHae 5 5 354 00011  977E-05 @
@ caven 2 2 134 000124 0000105 @
@ QoALxe 5 5 5132 000202 0000143 @
@ QoHFQs 1 1 146 000405 0000228 @
@asonng 1 1 572 00117 0000489 @
P . - nntes looonca P

Selected irotein' Isocitrate lyase GN=ICL1 PE=3 SV=1
View peptide measurements

ArcSinh Normalised Ab...

proteins di 14

@ Help ~

Max fold change  Highest Mean Lowest Mean Description

245 A c Nen-histone chron *
219 B A Extracellular matrix
41 c A Sorbose reductase
336 c A Cell surface hydrog

N R PN, et
27 B A Inasitol-3-phosphs
225 A 8 Bud site selection { =
441 c A Ribonucleoside-dif
212 B A NAD(P)H-depende|
265 c A 6 7-dimethyl-8-rib
205 c A Adenine phosphor
222 c A 60S acidic ribosom|_|
346 A B

Hsp70 nuclestide ¢

Al

»

Section Complet

The table indicates that this protein is most highly expressed in Condition B, 2.01 fold over the lowest

condition (A).
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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 beside table and ensure that Show Peptides is selected.

QP Progenesis QLp Tutorial HOMSe - Progenesis QI for proteomics =N R
File *0Q0gs
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 no n I nea r
. A Waters Company
" - - @ Help -
l (& Return to list of proteins l [ 4 Previous protein l l Il Next protein P

Review selected protein Accession: Q9P3Q7 @ = Nofilter applied
Review the selected protein's identified peptides and Description: Isocitrate lyase GN=ICL1 PE=3 SV=1 Y
Choose the level of detail

validate their expression pattems.
Identifier lons Score Anova [p) Max Fold Change  Highest Mean Lowest Mean Tag Abundance Neutral Mass Rt
View the properties and expression profiles of 53.57_1729.8822n ﬂ 7423 0.000364 __— 2.818E+04 E -
either peptides or mddual peptide ons:

.. HerETs —=—
oo e o I L TS NI TR

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

and view its component 1ons. 5738171581870 1 55670 0.949 0.000466 141 ] A @ 53408-04 17150187 57,
o 5738171581970 1 5670 0394 000266 113 ] a @ 2206804 17159197 ST
Compare expression profiles _
Select peptides in the table to show their O 5357172085490 1 7422 0089 0000385 74 ] A = 362 17208549 52,
expression profiles in the chart below. O 3807130272060 1 6440 0992 SAE-06 208 B A = 5535 13027206 384
Select all peptides o 3809130272130 1 6440 0862 00814 209 ] A 6347 13027213 38
Correlation values for the expression profiles can O 38.29.13026459n 1 6440 0933 0.00223 132 B A - 4071 1302.6459 38.
Isa b the table. _
el be seen wn fhe table O 4752131270920 1 6260 0978 107605 29 B A = 7303 13127002 47
Resolve any quantitative outliers O 3410 148974840 1 7207 0990 3436-05 321 B A &= 8035 14807484 3407
Tag any peptide ions whose expression profile is | n | 3
an outlier for this protein.
@ Learn about tagging and filtering Istandardised Expression Profiles v]

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

1
Experiment design

Review your data from a different perspective: 22

Stndardisad Normal smd Abundance

Current design: |ABC 7| Peptide profiles: @ Contributes to protein measurements @ Does not contribute to protein measurements

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

Note: a correlation score (between -1 and 1) for each peptide is available to facilitate the validation of
peptide expression.

You can control what peptides are used in Protein Quantitation by using the Protein options... at the protein
level of Review Proteins

Using this screen, you can find the proteins of

Review Proteins ‘
interest in your experiment.

- Tag filter applied
proteins may be hidden

Set the quantitation options Accession Peptides Unique peptides
If you've not already done so, choose between z
relative and absclute quantitz;tionr use of Hi-N, 0 Qauvil 3 3
protein grouping and more, @ CayLa4 2 2
Protein options. | [eLLAcc AN AN AR |

@ pe7218 3 3

Create a shortlist to review =
7ZBEE 3 3
In the table, sort and filter the proteins based 0 Q
on their measurements, to generate a shortlist 0 PAZE00 4 4
for further review. 0 CAVEZS N 1
@ How are the measurements calculated?
[* Wakis10iE] 1 1

Note: the default quantitation method is based on the Relative Quantitation using Hi-N, in this case n=3 so
the top 3 most abundant peptides are used to determine the relative abundance for each protein. Where
there are multiple charge states the combined abundance of the charge states is used.
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Changing to Relative Quantitation using non conflicting peptides will utilise all non conflicting peptides in

the abundance calculation. (as shown below)

Quantitation method:

[Relative Quantitation using Hi-N

Mumber of peptides to measure per protein (N):

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

of another protein's,

Quantitation method:

vI

IRcIaﬁve Quantitation using non-conflicting peptides

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

of another protein's.

Note: doing this will update the peptide table to show open symbols against conflicting peptides which will

not contribute to the quantitation of the protein.

Accession: Q9P307 @

Description: Isocitrate lyase GN=ICL1 PE=3 SV=1

Review selected protein

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

I Identifier

| s e |1

1 Choose the level of detail
View the properties and expression profiles of
either peptides or individual peptid: 5%

Ishow @ Peptides O Pept\delnnsl

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
Tag any peptide ions whose expression profile is

Ions Score Anova (p) Max Fold Change Highest Mean Lowest Mean Tag

‘ T ofiter sppiiea

an outlier for this protein,

@ Learn about tagging and filtering

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

Abundance Neutral Mass Ret

Snndarid Normaliznd Abundance

Experiment design

Review your data from a different perspective: =

o

Peptide profiles:

Current design: [ABC

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

In this example if you view the data at the level of the peptide ions then the two open symbols correspond to

the 2 charge states of the conflicting peptide ion

Accession: QsPaQ7 @

Isocitrate lyase GN=ICL1 PE=3 SV=1

Review selected protein

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

Description:

west Mean Tag |~ Abundance m/z

1 Choose the level of detail

View the properties and expression prof\les of
either peptides or individual peptid

‘ ? N filter applied

Charge Retention Time (mins) Mass error (ppm) Drift time (ms) | Peptide Seque’nce

Roeon | oo |2 oamo o lam | sorowm | B

= 8935 745.8815 2 34,097 479 421 @ AYGQTVQQPEEK
Show: O Peptide:
[ ] 5.349E-04 8589666 | 2 57.376 1118 480 @ HQKWSGATYIDGLLK
Tip: you can also double-click a peptide to select
and view its component ions. ] 2296E-04 5729805 | 3 57.376 1176 331 9 HOKWSGATYIDGLLE

Meodifications

Returning to the Peptides view of the table

0oPeQ7 @
Description: Isocitrate lyase GN=ICL1 PE=3 SV=1

Review selected protein Accession:

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

Z Identifier
L] :462771596‘3563n 1 5.656 0023 00125

[ o toorin 1| o NI ois | 20
| o 1| sem
e smazn [+ [ W s e

1 Choose the level of detail

\iew the properties and expression profiles of
either peptides or individual peptlde ions:

Show Peptides|

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

() Peptide ions

Ions Score Anuva {p) Max Fold Change Highsl Mean Lowest Mean Tag
126

‘ ? No filter applied

3183

Abundance Meutral Mass Ret
1696.8563

464

If you order the Peptide table using the Correlation column then hold down the Ctrl key and then click on the
first peptide (with the lowest correlation) you can remove them from the expression profiles.
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As an example: the removal of a poorly correlated peptide from a protein requires you to first create a tag (at
the peptide ion level for the corresponding peptide ions of the peptide you wish to remove (see below).

QP Progenesis QLp Tutorial HOMSe - Progenesis Qf for proteamics [r=]
File LY Y
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 nonlinear

. A Waters Company

@) Help

@) Return to list of proteins ] [ 4" Previous protein ] [ Il Next protein £

Review selected protein Accession: QoPE07 @

T Nofiler applied

Review the selected protein's identified peptides and Description: Isocitrate lyase GN=ICL1 PE=3 SV¥=1
validate their expression patterns.

choose the level of detail z # Score Corelation Anova (p) Max Fold Change Highest Mean LowestMean Tag |~ Abundance mi/z Charge Retention Time

Vi the properties and expression profis of lml___—---_

either peptides ur: mdn’nd:al p-ZDtldE ions: © 40850 gazp| @ Separsted by drifttime 5347 6523679 2 38086
Show: ) Peptides|
i o 4187 5670 l%‘ Most Abundant ] a @ 22066+04 5729805 3 57376
Tip: you can also double-click a peptide to select Anova p-value < 0.05
and view its component ions. * 9786 7.388 RS A G g 52918 2 64486
‘ o ool ® 20384 6440 523302 2 38201
ompare expression profiles o "
Select peptide ions in the table to show their O 2248 5670 plewitaos (] Remove pepice 58.9665 2 57.376
expression profiles in the chart below. o G720 7423 Quick Tags » 776347 2 53566
. ok | S :
Selectall peptideions | | @ gggz  7245|(@ Edittogs 62351 2 63.343
Correlation values for the expression profiles can @ 14317 6360 Add to Clip Gallery... B 3 = 50 38577 3 47517
Iso b in the table.
fise be seanin te table ® 26022 7423 0989 0000385 | 74 ] A =Rk 8659347 2 53566
Resolve any quantitative outliers ® 16238 7207 0580 343E-05 321 B A = ge3s 7458815 2 34097 -

Tag any peptide ions whose expression profile is
an outlier for this protein.

@ Learn about tagaing and filtering leandard\sed Expression Profiles

You can then review their identifications in more
detail at the Refine Identifications step.
e
. D\/\\\
)
~

m »

Stndardised Wormall wd Abundance

Experiment design B
Review your data from a different perspective: 25
Current design: [ABC 7| Peptide ion profiles: @ Contributes to protein measurements @ Does not i to protein m 1t

Once the tag is created, return to the peptide level, to identify additional, poorly correlated peptides. For each
additional peptide, double click on it and then right click on the corresponding peptide ion to select and add
the Remove peptide tag, the tag appears in the tag column.

Review selected protein Accession: QSPEQT @ -?, Mo filter applied

Review the selected protein's identified peptides and Description: Isocitrate lyase GN=ICL1 PE=3 5V=1
wvalidate their expression patterns.

Choose the level of detail z ¢ Score Correlation Anova (p) Max Fold Change Highest Mean LowestMean Tag ' * Abundance m/z Charge Retention Time
View the properties and expression profiles of O 2248 5670 0.49 0000466 141 B A - 5.3409E+04 8589866 2 57.376 “
e e el e a7 [son] o e ————— | 5720805357375 |
187 A 2.296E+04 | 572.9805 376
Show: © Pept\'des & Separated by drift time
® 14317 6960 0.978 1) A = 7303 438577 3 47.517
Tip: you can also double-click & peptide to select lE‘ Mast Abundant
and view its component ons. ® 570 7423 0.962 il [@] Anove pvalue < 005 A B zEisE-04 5776347 3 53.566
® 25022 7423 0989 0/ A = 3827 8659347 2 53.566
Compare expression profiles Max fold change 2 2
Select peptide ions in the table to show their 24066 5650 0.023 03 Remove peptide c 8 s 5666261 3 46.27
expression profiles in the chart below. * 12029 6440 0502 5] A = 53 4352475 3 38.068
T Mew tag...
Selectall peptideions | o | 20384 6440 0933 ol - A o am 6523302 2 38.291
uick Tags »
Correlation values for the expression profiles can *  J08B0 6440 0.862 0] A 6347 £52.3679 2 38.086
Iso b in the table. .
also be seen in fhe table e 9952 7246 0.967 o Edittags A 4 138E-04 662351 2 63.343
Resolve any quantitative outliers fdd fo Clip Calery o 2

Tag any peptide ions whose expression profile is 4 1 »

aooutlier for this protein

Now at the Peptides level, set up a Tag Filter to display only the poorly correlated peptide ions in this
example 2 (with the Remove peptide tag).

P Progenesis Ql.p Tutorial HOMSe - Progenesis Ql for proteomics =
File (I YY)
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

@ Help ~

© Return to list of proteins ] [ 4 Previous protein ] [ Il Next protein

Tag filter applied

Review selected protein Accession: QoPa07 @ [
peptides may be hidden

Review the selected protein's identified peptides and Description: Isocitrate lyase GN=ICL1 PE=3 SV¥=1
validate their expression patterns.

. I Identifier Ions Score Correlation Anova (p) Max Fold Change Highest Mean Lowest Mean Abundance MNeutral Mass Retent
Choose the level of detail
Wiew the properties and expression profiles of . 57.38 1715.9197n 113 A - 2.296E+04 | 1715.9197

either peptides or individual peptide ions:

® 4627 1696.8563n 1 5650 0.023 0.0125 126 A 1696.8563 4627

) Peptide ions

Then click on Refine Identifications on the workflow.
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Select the peptides showing in the left hand table and then right click on one of the highlighted rows in the
right hand table and click Delete selected peptide(s).

File . Y]
Review Experiment Review Peak Peptide Ton Identify Refine Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics | Identifications Proteins Statistics Report .r] 0 n o I nea r
- - - (] (] (] - - @ ] (] o T G
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 [‘ﬁSﬂ'iﬂ—'J Charge
In the batch deletion criteria, enter the property - - -
values for a set of identifications you want to Mass | less than Sequence | contains
delete.

el Absolute mass error (ppm) [jess than, - Accession |contains -
Delete the unwanted identifications -

2 To delete the identifications you don't want, click m/z [lessthan 7] Description [contains | regex: PutalProb|PotelPred

either: Retention Time |1ees than - Modifications [contains -
* Delete Matching Search Results, to delste

the highlighted IDs

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

[ Delete matching search results | | (] Delete non-matching search results | [ Reset the criteria

#  Score  Hits  m/z RTimins) Charge Mass Massem  Sequence Accession Modifications B
3 ::::;'f;e::::a;cﬁ:;i‘::cahms . 471 702 8 24525 3380 2 89048 357 (@ YPIEELK @ cavs7o Isoleucyl-tRNA sy1
delete, click Reset the Criteria and then return to 4975 769 8 74440 4893 2 14867t 308 @ QPTVAIGA. @ C4YPA3 Triosephosphate i
step 1 above. 4175 769 8 74440 4883 2 14867t 308 @ QPTVAIGA.. @ Q9P940 Triosephosphate i
" = Tag filter applicd ] 2n77 186 9 96881 6449 3 280347 331 @ VGAVGEN.. @ CAVR46 Elongation factor
peptide ions may be hidden 4179 82 9 77373 6030 3 23181( 579 @ DKAPYSDE. @ P43008 Fatty acid synthasi—
- 179 82 9 77373 6039 3 23181t 579 @ DKAPVSDE.. @ CavQNT Fatty acid synthas,
* | Total Hits| m/z__| RT (min | Charge [T2g_|~| 4185 813 8 48328 4856 2 97655 284 @ MGVPYAVK @ Q59w 605 ribosomal pra
fky TS S 4185 813 8 48028 4856 2 97655 384 @ MGVPYANK @ QSANAL 605 ribosomal pro
2406 3 56662t 4627 487 714 5 57208 5738 3 17159; 599 (@ YEVNPLUD.. @ Q5AK79 CTP synthase GN=
2187 561 2 57298 5738 3 Delete selected peptidels) P8Q7 Isacitrate lysse G
4206 701 8 56727 2038 2 ; Q54PLO Glucose-6-phospt
4205 735 9 58685 5250 2 117L6% 417 @ ALEGITISQ. @ cavro3 Phenylalanyl-tRNZ
210 755 9 72987 4757 2 14577 4625 @ EAFSLFDK. @ Q59Q76 Calmodulin GN=C
4214 749 5 56306 4353 3 1688.8( 1399 @ SKYEEELE. @ C4YQNT Fatty acid synthas:
4214 749 5 56396 4353 3 168880 1399 @ SKYEEEIE. @ P43098 Fatty acid synthas,
4213 825 9 54565 4968 3 16339 267 @ AVWIGDS. @ Q5000 405 ribosomal pro
128 82 S 54930 7594 3 16448 2114 @ TIAECLAEE. @ QSAGA3 [5] Carbamidomethyl C 405 ribosomal pro -
< n ] » “ m ] b

I Resolve conflicts = » l 5299 search results. 0 matching batch delete options. Section Complete

Now return to Review Proteins, double click on Isocitrate Lyase (Q9P8Q7) and go to the Peptides view.
Clear the filter, to view the remaining peptides, and then click Select all peptides for Isocitrate Lyase.

Note: the poorly correlated peptides are no longer present.

File
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 rl 0 n ! I ne a r
) » @ ) @ < (] < < (] o] @ A5 G

| & Return to list of proteins | | [ 4 Previous protein | [ & Next protein @ Help ~

Review selected protein Accession: QoPSQ7 @

Review the selected protein's identified peptides and Description: Isocitrate lyase GN=ICLL PE=3 SV=1
walidate their expression patterns.

?« No filter applied

Anova (p) Max Fold Change Highest Mean Lowest Mean Tag Abundance Neutral Mass Retent

= 5 5
1 Choose the level of detail Identifier Ions Score Correlation

View the properties and expression profiles of . 64.49 1503.8215n

either peptides or indivi ide ions: .
34101489, n

57.38_1715.9187n

4752 1312.7092n

Peptide ions

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

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

Select all peptides

[ |
B
B
|| 357 1720.8300n |
B
B

38.09_1302.7213n
Correlation values for the expression profiles can . 38.29_1302.64539n

also be seen in the table.

3 Resolve any quantitative outliers
Tag any peptide ions whose expression profile is < | m ] r
an outlier for this protein.

@ Learn sbout tagaging and filtering

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

Bndardised Normallsed sbundance

Experiment design
Review your data from a different perspective: =

Current design: [ABC ¥ | Peptide profiles: @ Contributes to protein measurements @ Does not contribute to protein measurements

Now return to the protein level by clicking on Return to list of proteins (top left).
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QP Protein quantitation optiens @

Before creating tags for proteins containing modified peptides, reset | Zuntiton meihod

the Quantitation method to Relative Quantitation using Hi-N using | ez Qunttston ing oy ]
the Protein options". Mumber of peptides to measure per protein (M): 3%

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

Now right click on the Protein table and select Modification from of another protein's,
the Quick tags.

Review Proteins .7 No filter applied
Using this screen, you can find the proteins of
interest in your experiment.
Set the quantitation options Mccession Peptldes Unlque peptides Confidence score Ano\.ra (p) | qValue Tag |* Maxfg

1f you've not already done so, choose between _-—m
relative and absolute guantitation, use of Hi-N, ° Qo

\ ! Anova p- \.ralue‘< 0.05
protein grouping and mere. @ C4‘r’RH 305 147E-06  342E-06 175
@ Maxfold change = 2
@ pa7z1 229 2.09E-06 3.83E-06 w 41
@ pa305 New tag.. 247 2ASE-0F  LRIE-06 @ 178
Create a shortlist to .review . @ osow Quick Tags L4 Anova p-value... £-06 @® 135
In the table, sort and filter the proteins based . M Tol Chanae
on their measurements, to generate a shortlist @ qrzag ﬁ Edit tags 95 E-06 "] 3.36
for further review. @ qorad Add to Clip Gallery... Meodification... £-06 ® 201
@ How are the measurements calculated? Sequence...
) ) ) @ cavrnc2(+1) 9 9 E-06 [ J 151
To sort the table by a given value, simply click ; Peptide tags contain...
the relevant column header. '0 Q5AEBB 3 3 SE-06 L ] 141
To find those proteins containing peptides with Carbamidomethylated cysteine and Oxidated methionine
residues create Quick tags for each modification as shown below.
Q1P Mew Quick Tag @ WP New Quick Tag IE'
Where any peptide of a protein has Where any peptide of a protein has
Modification with: |Carbamidomethyl [ I Maodification with:l Owidation M I
Can I use wildcards? Can I use wildcards?
Apply the following tag: Apply the following tag:
Madification with Carbamidomethyl C D Maodification with Quxidation M

il Create tag II[ Cancel ] I Create tag |I Cancel

To reduce the table to displaying only these proteins with modified peptides (on cysteines and or
methionines) use a tag filter to focus on these proteins by placing the appropriate tags in the Show proteins
that have at least one of these tags:

OIP Filter the proteins (23]

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:
O Anova p-value £ 0.05 (377 proteins)
@ Max fold change = 2 (15 proteins)

Show proteins that have at least one of these tags:

Medification with ox (25 proteins)
. Meodification with Carbamidomethyl C (207 proteins)

Hide proteins that have any of these tags:

Clear the filter QK | [ Cancel
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The proteins table will now only display those proteins containing the modified peptides.

WP Progenesis Qlp Tutorial HDMSe - Progenesis QI for proteomics

File
Review
Alignment

Review Peak
Picking

Experiment

Import Data Filtering  Design Setup

Refine
Identifications

Peptide lon
Statistics

Identify

Peptides QC Metrics

Review Proteins (
Using this screen, you can find the proteins of

Tag filter applied
proteins may be hidden

interest in your experiment.

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

ArcSinh Mormalised Ab...

Experiment design
Review your data from a different perspective:

ABC

“

Current design:

Review
Proteins

Set the quantitation options core  Anova (p) gValue Tag |~ Maxfold change Highest Mean Lowest Mean
If you've not already done so, choose between ¥
relative and sbsolute quantitation, use of Hi-N, 0000449 s5eE0s @ 123 B A
protein grouping and more. 0000477  5.87E-05 & 126 A C
00005 601E-05| & 176 c A
hortl 0000336 | 639E-05 @ Anova p-value < 0.05
Create a shortlist to review P -
In the table, sort and filter the proteins based 0.000348 6.46E-03 [ ] Mad!ﬁcat!on w!tl'\ Carbamidomethyl C
on their measurements, to generate a shortlist 0000558 6.52E-05 Modification with ox
for further review.
000058  6.71E-05 19 B =
@ How are the measurements calculated?
N 0.000615 6.94E-05 ] 123 B A
To sort the table by a given value, simply click
the relevant column header. 0000701  7.63E-05 - 116 B A
Review the proteins 0.000726 7.77E-05 ] 14 B A
For each protein of interest, review its peptide 0000732 7.77E-05 ' 145 B A
measurements and correlations: 000074 778E-05 ® 131 A c
View pepide messmements 0000748 779E-05 @ 135 B c
You can also double-click to review a protein. L R - LR L L o

Ll FY

Sisis Repor nonlinear

A Waters Company

@ Help ~

Description
Lactoylglutathione Iyase GN=GLO1 PE=4 SV=1 “
Ribosome biogenesis protein YTM1 GN=YTM1 PE=3 5V=1
Pyruvate decarboxylase GN=PDC11 PE=3 SV=1
Threonine aldolase GN=GLY1 PE=3 SV=1 D

605 ribosomal protein L10 GN=RPL10 PE=4 SV=1

Aldehyde dehydrogenase_ mitochondrial GN=ALD3 PE=3 S¥=1
Tyrosyl-tRNA synthetase GN=TYS1 PE=4 SV=1

Fatty acid synthase alpha subunit reductase GN=CAWG_02796 PE=4 SV=1
Adenylyl-sulfate kinase GN=MET14 PE=3 5V=1

Heat shock protein SSA2 GN=5SA2 PE=1 5V=3

Peroxiredoxin TSA1 GN=TSA1 PE=2 SV=1

Inorganic phosphate transporter PHO84 GN=CAWG_00289 PE=4 5V=1
Glycogen phospharylase_ muscle form GN=PYGM PE=15V=3

2

proteins displayed: 215

Selected protein: Glyceraldehyde 3-phosphate dehydrogenase GN=TDH3 PE=3 SV=1

View peptide measurements

3

Y

b

Section Complete (+)

Note: hold the cursor over the tags for a description of the proteins current tags.

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

Stage 13: Exporting Protein Data

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 Protein

s 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.

QIP Filter the proteins

Create a filter
Show or hide proteins based on a selection of thei

==

ir tags. Move tags to the appropriate boxes to

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

Available tags:

Show proteins that have all of these tags:

@ Anova p-value 2 0.05 (377 proteins)
. Modification with Carbamidemethyl C (207 ¢
@ Max fold change = 2 (15 proteins)

m [

N

Modification with ox (25 proteins)

Show proteins that have at least one of these
tags:

Hide proteins that have any of these tags:

Clear the filter

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

[ Export to pathways tool ]

[ Export protein measurements ]

[ Export peptide measurements ]

[ Export peptide ion measurements ]

QP Progenesis QLp Tutorial HDMSe - Progenesis Q1 for proteo

I

=l Save
E8 Close

Export peptide ion measurements... ‘

Export peptide measurements...

I Export protein measurements... I

Export to pathways taal...
Import additional protein data...
Import protein accessions as tag...

Export mzldentML for PRIDE submission...

Experiment properties

Show Clip Gallery

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

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

]
o
o
|
o
o

Accession
Peptide count
Unique peptides
Confidence score
Anova p)

q Value

Max fold change
Power

Highest mean condition
Lowest mean condition
Description

Nomalized abundance
Raw abundance

| Tags

Export protein measurements

Choose properties to be included in exported file

el

0P Export protein measurements

Export complete

| Cpen File I

I[ Open Folder | [ Close

Excel will open displaying the exported protein measurements

[LRFSRETRETRI

W - O

26
27

=

I

Accession Peptide count Anova (p) Max fold ¢ Description

Q59WG3
Q5A1E2
P46587
QaY72s
Q59265
Q5ADM7
Q59LW3
Q59N00
C4YSVL
P30575
C4yam1
C4YHDE
C4YTC4
CAYRAZ
P41797
Q5A516
Q5ABS1
Q5A900
Q59mMa2

3 |C4YR46

QS5ACQ0
P16017
Q59ZX4
CAYHVA

19
19
34

(LT

20
1

W

@

[CRECREN S

2
12

=

w o~

21
3
1
1
14
1

[CRE=REil -]

=

0.000314
0.0005
0.000726
0.002622
0.00325
0.004251
0.007127
0.009217
0.020075
0.022152
0.022618
0.031191
0.035013
0.038891
0.055294
0.059456
0.062009
0.079168
0.090605
0.099624
0.137876
0.236273
0.314636
0.829049

1.393401 Cell division control protein 48 GN=CDC48 PE=3 S
1.758111 Pyruvate decarboxylase GN=PDC11 PE=3 SV=1
1.397047 Heat shock protein S5A2 GN=55A2 PE=15V=3
1.256656 Mannose-1-phosphate guanyltransferase 1 05=C
1.240083 Proteasome component PRE2 GN=PRE2 PE=3 5V=
1.785351 Glyceraldehyde 3-phosphate dehydrogenase GN
1.92947 DNA-directed RNA polymerase GN=RPA190 PE=3
1.182696 40S ribosomal protein $3 GN=RPS3 PE=4 SV=1
1.197908 605 ribosomal protein L25 GN=CAWG_05170 PE=4
1.716485 Enolase 1 GN=ENO1 PE=1 SV=1
1.133014 405 ribosomal protein 515 GN=CAWG_02780 PE=4
1.083622 NADPH-cytochrome P450 reductase GN=CAWG_(
1.175327 Glutaminyl-tRNA synthetase GN=CAWG_05411 P
1.156385 Eukaryotic translation initiation factor 2 gamma s
1.245744 Heat shock protein $5A1 GN=5SA1 PE=1 SV=2
1.180136 ADP_ATP carrier protein GN=PETS PE=3 SV=1
1.068077 Ubiguinol-cytochrome c reductase complex 14 kI
1.248033 40S ribosomal protein S2 GN=RPS21 PE=3 SV=1
1.126564 Clathrin heavy chain GN=CHC1 PE=4 SV=1
1.121701 Elongation factor 3 GN=CAWG_04545 PE=4 5V=1
1.118271 Long-chain-fatty-acid-CoA ligase 4 GN=FAA4 PE=
1.193481 Elongation factor 1-alpha GN=TEF1 PE=15V=1
1.114032 60S ribosomal protein L4-B GN=RPL4B PE=4 SV=1
1.040838 40S ribosomal protein S6 GN=CAWG_03657 PE=4!

F

86.24353
435.0347
375.5511
76.40372
30.56759
403.5391
60.2368
441.9013
272.6004
324.7802
105.5955
66.75509
134.8308
57.26128
214.9863
432.9449
103.7973
215.19
138.8952
342.2206
136.8234
979.0251
539.0506
275.2221

G

A 02

87.17949
497.2753
398.4686
78.92648
28.58105

535.228
53.86807
470.9894
300.9294
442.0579
110.6672

71.7708
152.6384
57.90527

169.441
488.3769
106.2137
238.9594
146.8042
377.7598
143.6114
961.5015
572.9628
300.9816

Normalized abundance
A

A_D1 A_D3

91.08677
502.0868
402.7144
78.565
27.56844
500.3161
54.15851
455.5954
289.5693
420.8157
105.9253
67.65506
139.4802
58.5101
162.2123
468.724
112.2433
215.9384
143.4408
362.8722
136.3706
928.8668
547.2041
285.3822

B
B_01

111.5148
871.9053
522.4383
65.18226
35.07647
945.2801
93.36036
4329.7327

305.139
768.6545
107.0582
71.68309
133.1898
72.41611
219.5388
492.2498
117.2751
202.5111
147.8561
394.0138
137.0233
1007.179
567.1365
325.9705

B_02

121.0836
823.0102
581.7589
61.05924
37.75143
744.4608
61.27316
457.4683

286.347
535.8539
111.1507
70.55012
120.7449
63.72131

234.095

502.708
113.9978
172.9856
156.1469

426.415

122.838
7114171
515.6268
285.1748

B_03

116.0209
774.5956
539.7356
59.88363
35.20454
723.8168

60.6289
434.3039
288.0886
532.1353

106.368
69.71814
119.4546
64.69966
228.5849
484.1944
112.9196
161.4182
142.4308
354.2084
121.6096
688.2377
493.9599
278.2593

c

c o
132.0787
924.5156
471.7949
64.74136
32.74933
929.069
117.7418
398.926
256.0056
747.3102
99.06681
65.1287
125.331
£4.1488
192.5273
441,257
109.89
222.1283
139.2993
385.4636
128.34
991.2982.
536.2936
307.5032

co2

120.0937
873.5239
484.4027
65.45224
32.10559
901.9938
112.8507
400.6996
257.4126
727.1159
99.30479
66.85358
124.5444
66.72412

196.454
440.7576
112.2287
221.0237
136.7068
376.6352
131.1448

1042.33
521.8626
296.7165

Note: where there are multiple group members the other accession numbers are also exported.

At each stage in the Work flow there are a number of Export and
Import options available from the File Menu. This includes the

option to Import Additional Protein Data which can be used to
increase the Protein metadata and also be used to sort the
existing tabular data.

Waters
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c_03
116.3959
723.7899
430.7232
56.97125
35.20223
738.2057
9406668
357.4652
220.8407

564.164
88.10059
63.61291
113.3847

59.7353
173.6869
371.3597
112.5602
182.2419
120.3174
3341258
113.2382
838.8821.
431.2247
250.2884

QIP Progenesis QLp Tutorial HDMSe - Progenesis QI for prote

File

=
]

Save

Close

Export peptide ion measurements...

Export peptide measurements...

Export protein measurements...

Export to pathways tool...

Import additional protein data...

b

Import protein accessions as tag...

Export mzldentML for PRIDE submission...

Experiment properties

Show Clip Gallery

Exit
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Exporting Protein Data to Pathways Tool(s)

Using Progenesis, you can export protein lists to pathway analysis By exporting your data to external tools, there's

tools to help you understand your data in a wider biological

Currently Progenesis QI for proteomics supports the export to: |__Eotiopathusystool |

IMPaLA: which aggregates and queries many other pathway

analysis tools including KEGG and Reactome)

PANTHER: classifies proteins for high-throughput analysis.

Export data for further processing

context no limit to your analysis.

[ Export protein measurements l

[ Export peptide measurements l

[ Export peptide ion measurements l

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 9 (page 99)

As an example of exporting to a Pathways tool first use the tag filtering to ‘focus’ on the set to export. Then
click Export to pathways tool, select Panther and then the test to be performed.

QP Progenesis QLp Tuterial HOMSe - Progenesis Q for proteomics (== =]
File L TY)
Review Experiment Review Peak Peptide lon Identify Refine Review Protein n n I i n r
ImportDeta  Alignment  Fitering  DesignSetup  Picking Statistics Peptides  QCMetrics Identifications  Proteins Statistics Report (o] ea
0 A Waters Campany
Review Proteins iz
¢ No filter applied
biing this sceen, v can fnd the prteinsof
interest in your experiment.
Set the quantitation options Accession Peptides Unique peptides Confidence score Anova [p) qValue Tag ¥ Max fold change Highest Mean LowestMean Description
If you've not already done so, choose between 07 g P - F
relative and absoclute quantitation, use of Hi-N, @ cavno 8 7 705 3.83E-07 | 3.0GE-06 . 137 B A Aspartate: =
protein grouping and more. @ qouvLy 2 6 e anocne @ sc A c Nan-histene
@ caviaa | QP Export Pathways Information =l B A Extracellular ¢
@ QUP457 | Select a pathways tool B A Cu-binding n
Create a shortlist to review @ pa7z1o | Choose a pathuiays tool from the list below. You can find out more or download new c A Sorbose redd
In the table, sort and filter the proteins based : plugins using the links below.
on their measurements, to generate a shortlist @ Pa3066 B A D-arabinitol
for further review. @ Gsowsa| Which pathways tool do you want to use? A c Ribosomal Rl
@ How are the measurements calculated? . =
@ qrzees | [Panther Classification System - ¢ A Cell surface h

To sort the table by a given value, simply click

" 7
the relevant column header. QIPEQ IPA: Ingenuity Pathway Analysic

Review the proteins [ XLl M Panther Classification System

For each protein of interest, review its peptide @ Qsaese
measurements and correlations: @ vt

s

You can also double-click to review a pratein. n mine

T —
Export data for further processing
By exporting your data to external fools, there’s  S€leCted)
ng imit to your analysis. View peptide

Export to pathways tool

IMPalLA; Integrated Molecular Pathway Level Analysis .__m

Phasphaenal
Proteasome ¢

B
B
B 1_3-beta-glus
B

B N

Glycine cleav.

b

Export protein measurements Ed
-
2
Export peptide measurements 2
£
Export peptide ion measurements 2 "
=
£
5
4
<
Experiment design
Review your data from a different perspective:
Current design: [ABC | Quantifiable proteins displayed: 515

E

b

Section Complete ()

Select either Statistical over-representation test or
Statistical enrichment test.

Make sure the Open Panther in my browser is ticked
and then click Export proteins to file. Save file with
appropriate name.

When Panther opens locate the file, select the
appropriate organism (Candida albicans) and tick
Statistical enrichment test.

QIP 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:

I Statistical enrichment test - I

For statistical enrichment testing, choose two experimental conditions that you would
like to compare.

Baseline: Comparison:
ax )6 s 3
If greater, gives a negative fold change. If greater, gives a positive fold change.

To perform the pathway analysis, save the protein data to a file and select that file for
the Upload IDs option on the Panther search page.

I Open Panther in my browserl

< Back ] I Export proteins to file I [ Close ]

Waters
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GENEONTOLOGY PANTHER

Classification System

LOGIN REGISTER ~ CONTACTUS

Home m PANTHER Data | PANTHER Tools Help/Ty al

Now includes comprehensive GO annotations directly imported from the GO database
Search PR P e W ccncesearc W o Soring W Kenwordscarch
All v

Go Please refer to our article in Nature Protocols for detailed instructions on how to use this page.
Quick links Help Tips

o - . Steps: 1. Enter ids and or select file for batch upload. Else enter ids or
Whole genome function - * 1. Select list and select file or list from workspace for comparing to a reference
views list type to list.
— analyze .
Genome stalisfics + 2. Select Entar Nl

— i, Supported IDs separate IDs by a space or comma
How lo cite PANTHER 5
» 3. Select

NEW! Recent . operation Upload IDs: | €:\users\andy.borthwick\Docume  Browse... |
publication File format
PANTHER

Please login to be able to select lists from your workspace.
News . Select List Type: @ 1D List

O Previously exported text search results

PANTHER gene : )
analysis tools now Workspace list

support comprehensive
GO annotations. ' PANTHER Generic Mapping File

Click for additional info. 2. Select organism.

i Canis familianis
Enter your Email: . Chlamydia trachomatis.

3. Select Analysis.
O Functional classification viewed in gene list
O Functional classification viewed in pie chart

O statistical overrepresentation test Use default settings
@® Statistical enrichment test | M Use default settings

Click submit.

Analysis results list is returned:

G o i G PANTHER

Classification System

e o o | e s

Now includes comprehensive GO annotations dir ecrl,t imp

Y LOGIN  REGISTER  CONTACT US

o retns

rted from the GO database

PANTHER PATHWAY LIST
Convert List to: Send list to:

Display:

items per page Refine Search
Hits 1-30 of 72 [ page: (1) 2 3] Number of mapped ids found 76 IDs not found (210

cr| all| Pathway |Mapped IDs Pathway Name Components | Subfamilies | Associated
Accession Sequence
[] 1. P0O0039  CANAL|Gene=CGD=CAL0000821|UniPratkB=QSACM3 Metabotropic olutamate 12 95 456
receptor group IIT
pathway
[] 2 P04398  CANAL|Gene=CGD=CALO000896]UniProtkB=QSOXUS p53 pathway feedback 32 75 427
CANAL|Gene=CGD=CAL0002090|UniProtkB=P43063 loops 2
[ 3. P02728 CANAL|Gene=CGD=CALD003247|UniProtkB=Q5A8A6 Arainine biosynthesis 9 22 165
[] 4 P02773 CANAL|Gene=CGD=CAL0001034|UniProtkB=Q59W67 S-adenosylmethionine 2 17 74
biosynthesis
O 5- Poooos CANAL|Gene=CGD=CAL0005137|UniProtkB=042825 Axon guidance mediated 14 40 101
by Slit/Robo
[] 6. P02787 CANAL|Gene=CGD=CAL0005340|UniProtKkB=Q59P52 Vitamin B6 metabolism 19 12 57
[0 7. P02742 CANAL|Gene=CGD=CALO005300|UniProtkB=Q5A7K0 Tetrahydrofolate 11 21 114
biosynthesis
[] 8 P0OD00S  CANAL|Gene=CGD=CALO000006]UniProtkB=P41797 Apoptosis signaling 72 188 865
CANAL|Gene=CGD=CAF0007389|UniProtKkB=Q9BBCY pathway
CANAL|Gene=CGD=CAL0001208|UniProtkB=P46587
CANAL|Gene=CGD=CAL0000442 | UniProtkB=Q5AAU7
[] 9 P000S6  CANAL|Gene=CGD=CALO000896]UniProtkB=QSOXUS VEGE sianaling pathway 25 87 434
[ 10. P00021 CANAL|Gene=CGD=CAL0000896|UniProtKB=Q59XU5 EGF signaling pathway 26 219 1072
CANAL|Gene=CGD=CAL0001346|UniProtKB=042766
[ 11. P00037 CANAL|Gene=CGD=CALD000821|UniProtkB=Q5ACM9 Lonotropic glutamate 29 82 385
receptor pathway
[0 12. P00026 CANAL|Gene=CGD=CAL0005122|UniProtKkB=0Q59M82 Heterotrimeric G-protein 27 184 948

signaling pathway-Gi
alpha and Gs alpha
mediated pathway

Click to explore returned analysis.

Note: the success of a Pathways analysis is dependent on the organism under study being available to
search using Impala and Panther.

Clear any applied tag filters then move to the next section/stage.

Waters
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Stage 13: Exporting identifications for submission to PRIDE

If you are submitting your raw data and results to PRIDE using the 0P Progenesis Qlp Tutorial HDMSe - Progenesis Ol for protec
mzldentML Complete submission process (described in section 2A on the File

PRIDE site) then it is now possible to export the identification results as i s ¥
mzldentML which can be checked in Pride Inspector tool as part of the 4 Close

submission process.

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

Export protein measurements...

Note: this only supports identifications obtained from searches performed Export to pathways tool..
in Progenesis QI for proteomics version 4.0 or later, using the search Tmport additional protein data..
methods Mascot or lon Accounting. Import protein sccessions as tag..
I Export mzldentML for PRIDE submission... I

Experiment properties

Export Identifications is carried out at the Review Proteins stage of the Show Clip Gallery

workflow. Click on the File menu and select Export mzldentML for PRIDE —

submission.... F—

A dialog will appear allowing you to include the protein sequence Expert mzldentML for PRIDE submission ==

or not in your export. Choosing to export the sequence will allow

. . Ch rties to be included i rted fil
the display of the coverage map in PRIDE Inspector. cose prpstesTobeneheedin spare e

Protein sequence

Enter a file name. Progenesis will save two files the mzldentML as oK) [ Cance
a .mzid file and also a corresponding .mgf file containing the
spectra.

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

.

% PRIDE Inspector 2.5.2 [=][= ==
i A
w  Quick Start Try Examples
L ¥
% Select mzML/mzXML/mzid/PRIDE xml Files (3]
Open Ident .
LookIn: | [E§ Progenesis Ql.p v4 HDMSe Tutorial VJ [ {o & | (L= &

(i Qlp_Tutorial A Loaded HDMSe Analysis
|| HDMSe 2 fold Significant.DerivedFrom3earch880843c2-3cd5-4413-87be-21797717403d.maf ML

Q&]ﬁ | _ | HDMSe 2 fold Significant mzid |
4§ ReviewPrd

ML

File Mame: HDMSe 2 fold Significant.mzid
More examples...

Files of Type | mzid or .mzidentml or.mzml or .xml or .mzxml or .mgf or .ms2 or .pkl or .dta or .apl or .mztab or .cdf or .gz J

Feedback

~| Give Us Your Feedback

When use PRIDE Inspector, please cite:

L4

<
Click open.
You will then be asked if you want to load the corresponding spectrum files. Click yes and locate the .mgf
file.
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A dialog opens and allows you to Add spectra files.
Add the corresponding .mgf file and click Set

PRIDE Inspector will open allowing you to check

the data.

% Load spectrum files =)
I, mzldentM Files @ Hep
& HDMSe 2 fold Sig.. File Name | Size (M) | Type | Remaove
HOMSe 2 fold Significant Deriv.. 440278 MGF X

I Add spectra files I

2 PRIDE Inspector2.5.2
Open Export Help

E= Eel x5

=%

v

() 1) Assays

[ oveniew | Protein | Peptige | spectrum | summary charts |

Protein List & Update Protein Details ¥ DecoyFilter  * @
Protein Group ID | Protein | #PSMs | #Distinct Peptides | #PTMs |g
ProteinGroup_165_C4YPVIC4YPVO 56 9 0 &
ProteinGroup_168_C4YFJECAYFIG 97 9 3
ProteinGroup_293_05A94(05A940 26 5 U]
ProteinGroup_458_05AJYEQSAIYS ] 2 1]
ProteinGroup_406_0Q59PZ:059PZ4 " 3 1
ProteinGroup_251_CAYG2ICAYG28 | (] 0
ProteinGroup_515_C4YF4{C4YF48 4 1 0
ProteinGroup_412_P5369EP53696 10 3 1
ProteinGroup_241_09P84:09P844 56 6 0
ProteinGroup_260_C4YLNICAYLNS 44 G 3
ProteinGroup_61_0Q5ADU2Q5ADUZ 119 15 2
ProteinGroup_129_0Q5AAUQSAAUT 61 10 2 :
PSM List [Q5AH07] Modified residues: [C - 57.0215] £ Show Protein Group
Peptide |Ranking | Deltamiz | Charge | Precursor miz | Modifications | Length | Start | Stop B
LLMVEVPLR 1 0.0031 2 526.8299 9 173 181 A
LLMVEVPLR 1 0.0031 2 526.8299 9 173 181
El Assay Summary LLMVEVPLR 1 0.0031 2 526.8209 9 173 181
[ )| LLMVEVPLR 1 0.0031 2 526.8299 9 173 181
{0 Spectra found ‘ I
{ AL insoud ‘ [ Spectrum T Fragmentation Table I Sequencew
{O Protein Group found ‘ | Selected FTM Fit Fuzzy Fit M OQverlap Y
an - Dy Accession: Q5AH07
_© Peptides found J 45 peptides (45 matched, 8 distinct), 1121478 amino acids (23.4% coverage)
[ mod- unimon:4 | )
MIRSASRISR HRLYQSLSSQ INKQSARCYA AAASSGPENE PLVIPLGRHP QKYSTPAPGF a0
{ ~ Mod: UNIMOD:35 1 GPTTFTEVLD DVNITWDKND DPDRLEKQNT KIRHFTINFG PQHPARHGVL RLILELHGEE
[ « Imported MSIMS Annotations ‘ IVRSDPHVGL LHRGTEKLIE SKTYMQALPY FDRELDYVSMM THNELVFALAV EKLLNVEVPL
a RAKYIRTLFG EITREILNHCM SVLTHIMDVG GLTPFLWGFE EREKLMEFYE RVSGARLHTA
YEEPGGVSQD LPAGLLDDIY MWATQFGDEI DEVEELCTDN RIWEDRTIGV GVVSAEDALN
¥SLSGVMLRG SGIPFDIRKS OQFYDAYDLVD FDIAVGINGD CYDRYLIERMA EFRQSLRIIF
QCTINDIPEGP VEVEDYEISP PSESIMKEDM EALTHHFLLE TEGYAVPOGE TYTATEAPKG

Once checked you can submit the results data to PRIDE, along with your raw data, as part of your
submission process, following the guide lines provided on the PRIDE site.
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Stage 14: Protein Statistics

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

0P Progenesis Ql.p Tuterial HDMSe - Progenesis Ql for proteomics [r=] ]
File (LT Y}
Review Experiment Review Peak. Peptide Ion Identify Refine Review Protein | H
Impert Data  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report nonlinear
L A Vaters Company
Question: . Principal Components Analysis
Are there any outliers in my data? £ s r ; r ; r
Does my data cluster according to my experimental g
(Dnmlwlmsf ; 06 T » 4
What's this? ~
Prindpal Components Analysis produces a simplified, = 04 + 4
graphical representation ofyour multidimensional data. g s
More... 2 1 ]
g 02
8
5 00 ry cavain
? .
£ 02T » . 1
o
‘r No filter applied vl g4l s, . 1
| Accession Anova qValue Power Tag = Clust * 08 * ! ' f j
T 0.4 0.2 0.0 04 06
CAVUD  383.. 3.14E-06 > 9995 @ N Principal Component1 | 437!
QOUVLL  622. 314E06 = 9935
CVL 796.. 314506 2 9995 @ [ Stendardised Expression Profies
Pe7219 . 446E-06 = 9995 @ 20
P43066 4.46E-06 > 9995 s
Q59W63 446E06 = 9935 (@ g
h-ER K
QIZBES . 531E-06 > 9995 @ g
QOPEQT  407.. S3LE06 = 9995 @ 3% \r,—/ﬂ\
CAVNC2.. 448.. 531806 > 9935 @ £ oo —
QSAEBS  1.22.. 105605 = 9995 (@ 3 4
CAYNIL 132, 105805 = 9935 (@ %
— g -
C4YFVE  136.. 1.05E-05 = 9995 - &
< m ]+ 5
Experiment design 20
Review your data from a different perspective:
Current design: |ABC -

The Multivariate Stats can now be applied to all or subsets of proteins as determined by the current Tag

filters. Allowing you to identify similar paterns of expression using the Correlation Analysis. Click on 2 of the
branches (holding the Ctrl key down) to see differing patterns of expression.

Experiment design
Review your data from a different perspective:

P Progenesis Qlp Tutorial HDMSe - Pragenesis QI for proteomics

olim s

File (XTI Y
Review Experiment  Review Pesk  Peptide Ion Identify Refine Review Protein li
Impert Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report non Inear
@ A Woters Company
Question: Dendrogram
Group my quantifiable proteins according to how sinrlar ]
their expression profiles are. i
What's this? ]
We have used Correlation Analysis to evaluate the 20 H
relationships between the expression profiles of your i
quantifiable proteins. -
15 +
The resuits are shown in the dendrogram. g _
More... e b
8 N
2 g
Ask another question ¥ [
‘r No filter applied ]
05 —+ |
| Accession Anovs qValue Power Tag + Clust * ] | |
094039 173.. 10SE-05 » 9995 @ @ 4 5 [ 13 JJ‘J"_ﬂ* .
00 e T i i 10 o
QSALMG  176.. 105605 = 9995 @)

[Standardised Expression Profiles

Q5ACD0  1.78.. 105E-05 = 9995 6

Q5A5PE  211.. 114E-05 2 9935 e :
QS9W33  315.. 162E05 > 9995 @ Q

Q59714 3.78.. 1.76E-05 = 9995 e

094030 3.79.. 176E-05 = 9995 0

Q5A6L1  3.86.. 1.76E-05 = 9995 e

Q59WS7... 417.. 183E-05 = .9995 0

C4YMC3  4.44.. 1B3E-05 = 9995 6

CAYNQO  4.73.. 183E-05 = 9995 6 =
094200  5.29.. 209E-05 = 9995 6 -

4 m ] »

Current design: |ABC

)

Now move to the Report section to report on Proteins and /or peptides.
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Stage 15: 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.

Note: this facility is used to generate Html reports on a limited selection of Proteins in your data. Creating a
report on all the data in your experiment can take a long time

P Filter the proteins

Create a filter

==

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

Available tags:

Show proteins that have all of these tags:

@ Anova pvalue £ 0.05 (377 proteins)

Maodification with ox (25 proteins)

0 Maodification with Carbamidomethyl C (207 pro

@ Max fold change > 2 (15 proteins) I

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 showing a Max Fold change of greater than 2.

1. First reduce the proteins to report on by selecting the ‘Max fold change 2 2’ tag. In this example it
reduces the number of proteins in the table to 15.

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

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

This opens a dialog to allow you to save the report, after which it will be opened in the form of a web page.

QIP Progenesis QL.p Tutorial HDMSe - Progenesis QI for proteomics

File
Review Experiment Review Peak Peptide lon Identify

I Protein report I Peptide report

Refine Review Protein

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

=]
L XYY

nonlinear

A Waters Company

Report on your proteins Structure the report

Generate a report containing the proteins of interest in your Enter a report title:

experiment.
I Max Fold Increased Proteins I
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

~ ) [C] Overview run

¥ [l Data processing methods
Customise the report

Enter a title for your report and select the sections you v ] Experiment design

Select the sections to include in the report:

want to include in it using the controls to the right.
-~ Protein report

“‘Y Tag filter applied
proteins may be hidden

Edit... ‘

Include tables showing protein abundances and peptides identified for each protein

Pratein table
Peptide tables

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

Accession Anova (p) Fold Tag | ™ Description

QauvLL 6.22E-07 24 @ Non-histone | (~) [ Protein Details
CAYL44 7.96E-07 22 * Extracellular |

P87219 2,09E-00 41 & Sorbose redu Tags

Q7Z8E8 4,02E-06 34 @  Cellsurfacet Expression profile
QuPSQ7 407606 20 & boctatena [E] Peptide ion table
P42800 146E-05 27 @  Inositol-3-ph

CaVE2S 0000158 23 @  Budsitesele [ Peptide jon details
Q58U83 0.000884 44 * Ribonucleosi

C4YRH4 00011 21 & NAD(P)H-de

C4VES2 000124 27 &  6_7-dimethyl

Q5ALXE 000202 21 @  Adenine pho

QUHFQ6 0.00406 22 @ 505 acidicrit

QSINNE 00117 35 @  Hsp70 nudlec

Q59WGo 0.0149 32 & Hit family pre

Q59758 0151 106 [ ) Protoplast se
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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

Max Fold Increased Proteins

Experiment: Progenesis Ql.p Tutorial HDMSe

Report created: 03/08/2017 10:16:20

Protein building options

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

Accession | Peptides | Score | Anova Fold | Tags | Description Average Normalised
p)* Abundances
[@
o Q9P8Q7
| ca] Isocitrate lyase GN=ICL1 PE=3 5V=1
| 7 peptides
E2
Sequence Peptide | Score | Hits | Mass Charge | Tags | Conflicts | Modifications | In Drift | Average Normalised Abundances
— lon quantitation | time
P4 (ms)
pa] | Asa i
E Al Accession Q9P8Q7
HOK]

HOoK] Description lsocitrate lyase GN=ICL1 PE=3 SV=1

Bl rd  Peptides 7 (5)
a ool Score 67.87
= E Anova 4.07e-006
o Fold 2.01
= E OA”Wa p-value = 0.05
E @ Max fold change = 2
VLV

4 S S

ArcSinh Normalised Abundance

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.

Note: there are separate panels for reporting on Proteins and Peptides.
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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, Thermo, Bruker, SCIEX and
Agilent) or, for other Vendors, convert them to mzXML or mzML format first.

To create a new experiment with your (Waters) 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.

QP Create New LC-MS Experiment (===

Create a new |label-free experiment named:

Progenesis QLp Tuterial HDMSe

Data type

Profile data
() Centroided data

Resolution (full width at half maximum) 50000

Machine type

I High resolution mass spectrometer =

High resolution mass spectrometer

Experiment folder

- . Waters SYNAPT G2/G2-5, AB SCIEX TripleTOF, Agilent QTOF, Bruker Maxis, Thermo LTQ Orbitrap
I‘a Save experiment in the same folder as the run data I

- - Thermo LTQ Iontrap in Enhanced mode.
) Choose an experiment folder

Low resolution ion trap
e.g. Bruker HCT, Bruker HCT Ultra, Thermo LTQ XL

- Thermo FT-ICR
IQreate expeniment I

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 Waters/SYNAPT data

Then locate your data files using Import...

0P Progenesis QLp_Tutorial HDMSe - Progenesis QI for proteomics =N EcR(
File AL XY
Review Experiment  Review Peak  Peptide lon Identify Refine Review Protsin 1
Import Dats  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications  Protsins Statistics Report non I Inear
. A Waters Company
@ Help ~
Import Data U

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

Format: | Waters (.raw)

Waters (.raw)
Version: 1.0.6355.29476 il lIdis
SCIEX (.wiff)

Perfory | rsion: 1.0.6305.25634
Click th matic

Agilent (.d)
processq s -1 ncn [pt8 as far as
possible] Version: 2.0.6409.31353 b step.

Bruker Daltonics (.d)
Version: 1.0.6409.31366
mzML Files

Automaf Version: 1.0.6305.25609 H while runs
are impd mzXML files

g Version: 1.0.6305.25599
MetCDF files

Version: 1.0.6305.25557
Thermo {.raw)

Version: 1.0.6305.25732 -
Thermo FT-ICR (.raw)
Version: 1.0.6305.25732

@ Lbo

fic processing

Imported run| Click the Import button to begin

No runs have been imported yet
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Import Waters .RAMY Data

Select your runs
The data for each wn is stored in a separate . RAW Folder. usually all within
the same containing folder,

Find runs in folder:

D:\Progenesis v3.0 HDMSe TotoriabQlp_Tutorial HDMS e «3.0

Locate and select all the .RAW folders (A_01 to C_03).

Import Wiaters RAW Data

Lock mass calibration
All of your runs contain lock mass calibration information. Please provide
the: calibration m/z.

I Perform lock mass calibration I

Lock mass mfz: |785.8426 =

Mote: If you have already calibrated your data externally, you should not perform calibration here.

On importing, the lock mass calibration is read and
presented on this dialog

You can, if required, alter the lock mass calibration at this
step.

[ < Back II Mext > I [ Cancel

For MSe, HDMSe and SONAR data formats the lon accounting workflow is selected as default if your
computer has a GPU.

Click Next. You can either choose to calculate optimal thresholds using an appropriate FASTA file for your
data set or set the Thresholds manually.

Irnport Waters RAW Data ImportWaters RAMY Data

Optimise peptide identification
Specify the peak intensity thresholds to use when filtering pour spectia priar
to searching with lon Accounting

Enable lon Accounting workflow
Ta identify peplides in your MSE/HDMSE/SONAR data, you will need to
enable the lon Accounting work flow

Select whether to run the lon Accounting workflow How do you want to specify the threshold intensities?

I Aun the lon Accounting workflow and associated data analysis I @ Calculate optimal thresholds using a representstive FASTA file
FASTA file: E:\HDMSe Tutorial Tutorial_nd_DBE fasta
Parsing rules: UNIFROT -

Specify threshold intensities manually

Low energy 250 counts

Elevated energy: | 150 counts

© How does the automatic calculation of thresholds work?

< Back ]I Mest » I [ Cancel ]

[ < Back l[ Mext > ] [ Cancel ]

If you choose to determine the thresholds automatically then Progenesis determines appropriate thresholds
by sampling each run and finding the thresholds that yield the most protein identifications in the sample area.

For each run, Progenesis performs the following steps:

e It finds the 5-minute retention time window that contains the highest total intensity.
e It extracts the ions within this window and performs multiple lon Accounting searches, each one

using a different set of threshold values.
76
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e Finally, it selects the thresholds that resulted in the largest number of protein identifications and
applies those to the whole run. If more than one set of thresholds results in similar numbers of
identifications (within 10% of the maximum), it will choose the highest thresholds as a way of
optimising system performance.

Note: for HDMSe the settings are 150 and 30 and for MSe the settings are 250 and 150 for the Low and
Elevated energies respectively.

Irnport Waters RAW Data
Elution limits for the lon Accounting workflow
Specify elution limitz if the defaults are not appropriate for your workflow,
If you choose to specify your own elution limits, the end time must be at least 5 minutes after
the start time
. Elution start: | <start of runz minutes
Having selected how to handle the thresholds you I .
will get the option to specify your own elution limits, : '
the default is Start and End of the run, accept or
make changes as necessary.
< Back | I Next » I ‘ Cancel

Import Waters RAMY Data

Ready to import
Please review the information below before starting the impart process.

“Y'our iunz are ready to be impoited. Please ieview the oplions below.
1 n gelected for import.

Lock mass calibration: Yes

A summary of the loading parameters is provided Lestsmessim T
before you CIICk Import Processing parameters:

Threshold mode: Automatic
FASTA file: E:\HDMSe Tutarial\Tutorial_nd_DB.fasta
FASTA parsing rules: UNIPROT

< Back || Import I | Cancel

On loading the selected runs your data set will be automatically examined and the size of each file will be
reduced by a ‘data modelling routine’, which reduces the data by several orders of magnitude but still retains
all the relevant quantitation and positional information.

Note: For a large number of files this may take some time.

Note: you can start the automatic processing before the loading has completed.
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WP Progenesis QLP_Tutorial_HDMSe - Progenesis QI for proteamics

File
Review Experiment Review Peak Peptide lon Identify
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics
Import Data A_01 (low energy)
Select your run data 500 1000
Select one of the available data formats then I
click the Import button: = |

Format: | Waters [.raw) '“ Import... l

@ 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 fon
possible, before suggesting the next step.
BT
Start automatic processing £
Automatic processing can be started while runs = E
are importing. (S
@ Learn more about automatic processing 2 E
:
Imported runs: g

A_01 (high energy)
Importing

Pending 500 1000
k
=]
o~
A_D1 A_DZ A_03
=
5}
Pending.. Pending... Pending... g
&
B_01 B_02 B_03
=al:
=3y
£
&=
- : ) ol
Pending.. Pending... Pending... L= £
=
8|8
=
C 01 C 02 C_03 -
=
- o

Identifications

[E=H ECh 5
"800 e
Refine Review Protein H
Broteins Statistics Report nonlinear

A Waters Company

@ Help =

1500
About this run

= Low energy peak count: 4,413,012
* High energy peak count: 10,307,607
* Total ion intensity: 6.087e+008

* Masked areas : none

* Filter strength: x2

m/z *

Data import details

* Lock mass calibrated
i Lock mass m/fz: 785.8426

Zoom:

1500

Zoom: Section Complete (3)

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

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.

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

Note: you can also multi-select runs to remove by holding

down the Ctrl key.

Waters
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Mask areas for peak picking...
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At the Import Data stage you can examine the quality of the imported runs using the 2D representation of the

runs

ap Progenesis QLP_Tutarial_HDMSe - Progenesis QI for proteomics

File
Review Experiment  Review Peak  Peptide Ion Identify
Impeort Data Alignment Filtering Design Setup Picking Statistics Peptides
Import Data

A_01 (low energy)

Select your run data 500
Select one of the available data formats then
click the Import button:

Format | Waters [.raw) V][ Import... ]

© About this data format | # Download others

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

2T

(2 Restart automatic processing E

E W

Automatic processing can be started while runs E

are importing. :
o

@ Learn more about automatic processing | E

@

o

Imported runs: B &

A_01 (high energy)
500

20

m
[=]
)

60

| oy ; e, |
80 70
4 Retention Time (mim)

QC Metrics

1000

1000

Refine Review Protein
Identifications Proteins Statistics Report

f=lrer=s
*0Q e

nonlinear

A Waters Company

@ Help =

1500

About this run
# Low energy peak count: 4,413,012
# High energy peak count: 10,307,607
* Total ion intensity: 6.087e+008
* Masked areas : none
* Filter strength: x2

mfz *

= Alignment reference

This run is being used as the experiment's
alignment reference.

If you want to use a different run as the
alignment reference, you'll need to discard
any analysis and restart the automatic
processing:

(2 Restart automatic processing

Zoom: /|
Data import details

* Lock mass calibrated

1500 “ Lock mass m/z: 785.8426

mfz *

Section Complete (%)

Zoom: 4

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 on the workflow or Section
Complete to move forward to the Review Alignment Stage.

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

Now move to the next stage in the workflow (page 7 in this user guide).

79
Waters

THE SCIENCE OF WHAT'S POSSIBLE!



Progenesis QI for Proteomics User Guide

Appendix 2: Stage 1 Processing failures

During automatic processing if a stage fails to complete successfully or only partially completes, the automatic
processing dialog will warn you of the problem. Depending on the type of failure 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;
however, the automatic processing dialog will prompt you to ‘drop-off’ at the Review Alignment stage on
completion to investigate the problem.

OIF Processing Complete ==

Automatic processing complete (with warnings).

Tirmne taken: 3 minutes 9 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: 14p24 peaks found
+" Creating design: Created

«" Protein quantitation:  Relative Quantitation using Hi-3

| Close || Identify Peptides () |

Note: in this example the run that failed to align will not contribute to the peak picking and will be excluded at
the alignment stage (a cross appears in the include column).

QP Progenesis QLp_Tutorial for DDA - Progenesis QI for proteomics = e |
File ©00e0
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein n n I i n r
Import Data  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report o ea
o A Waters Company
Review Alignment showAligned - | [ 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 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 s s
automatically align your runs. 1 3

Align runs automatically |

1 run has no alignment vectors

60

Review the alignment

Using the quality control measures, review and < E
edit the runs’ alignment: S €
1. Order the runs by alignment score and o 8 e g
start by selecting the first run = e
2. Within each run, inspect and edit any 13 5
areas rated as Needs Review g E s|g
Iy =3
@ Learn about the review and editing process & = I3
¢ Zoom: |i{‘ ¥
Run Include?  Vectors Score R . R
Ion intensity map Total ion chromatogram
AL 221 843% 612.5 825.0 1037.5 1250.0 1462.5 1675.0 1887.
A2 240 82.2% m/z *
80000000+
A3 244 83.9% =]
8
Cc1 v Ref
60000000
c 62 978% |2 _ |
2 !
c 422 90% H [N
: £40000000- Hil |
[ o1 %0 20% | |8 = [ [
Wl
E & !‘ Il
|
8¢ 200000001 H L f I'
= | W |
| " |
§ AL,
S|t i N T T
-8 20 40 60 80 100
& Retention time (min)
Alignment quality: @ Good OK [0 Needs review e
Ion maps: # Alignment target # Run being aligned ‘ Section Complete () I

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

OIF Processing Complete =3

Automatic processing complete (with warnings).

Time taken: 3 minutes 40 seconds

i Importing runs: 7 of 7 processed

i 1 failed to import

« Selecting reference:  C1

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

« Protein quantitation:  Relative Quantitation using Hi-3

| Close || Identify Peptides () |

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: while importing, you specified the selection of the
alignment reference to be made 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).

0P Processing Complete @

Automatic processing failed.

Time taken: 19 seconds

& Importing runs: 6 of & processed
i 1 failed to import
X Selecting reference: Al reference candidates failed to import
Aligning runs: Unable to start.
Peak picking: Unable to start.
Protein quantitation: Unable to start.

[ Close | [Impor’( Data t)) |

In this case, the processing dialog would halt and prompt you to select another reference.
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Appendix 3: 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 Crata Licenzing Alignment Filzaring

o

not appear.

If you already have a programmed dongle attached to your machine then the License Runs page will

To use this page to License your Runs you must first either obtain an ‘Evaluation’ Licence Code from a

Sales Person or purchase alicence code directly.

Each code will allow you to license a set number of runs.

The runs in your experiment will be listed as shown below.

To activate license(s) for the selected runs enter the code in the space provided and click Use Licence

code.

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

If you have one, you can apen a licence file to
install.

If you have just installed a dongle. click here.

P Progenesis QLp Tutorial HDMSe - Progenesis Ql for proteomics [=nEsE =
File (LI FY}
Review Experiment  Review Pesk  Peptidelon Identify Refing Review Protein i
ImportData  Licensing  Alignment Fitering  Design Sstup  Picking Seatistics Peptides  QCMatrics  Identfications  Proteins Statistics Report non l Inear
9 A Waters Company
Dongle | License Runs
This installation is currently restricted to analyse Licence License
licensed runs only. Run name date this run
€ \Users\andy borthwick\Documents \Customer Data\Progenesis Ol p v3.0 Tutorials and Demo Suites\Pr... 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 Suites\Pr... Unlicensed
a sales representative C:\Userstandy borthwick\Documents\Customer Data'Progenesis Qlp v2.0 Tutorials and Demo Suites\Pr... Unlicensed
Once licensed, your runs can be analysed on C:\Usershandy borthwick\Documents\Customer Data“Progenesis Ql.p v3.0 Tutorials and Demo Suites\Pr... Unlicensed
any installation of the software. The licence is C\Usershandy borthwick \Documents\Customer Data“Progenesis Ql.p v3.0 Tutorials and Demo Suites\Pr... Unlicensed
Eulumallcat”y included when archiving an C:\Users'andy borthwick \Documents'\Customer Data'\Progenesis Qlp v3.0 Tutorials and Demo Sutes\Pr... Unlicensed
experimen

e C:\Users“andy borthwick\Documents‘\Customer Data‘Progenesis Ql.p v3.0 Tutorials and Demo Suites'\Pr... Unlicensed
If your runs have been licensed on anather N N L N o -
computer, click here to make the licences C:\Usershandy borthwick \Documents\Customer Data“Progenesis Qlp v3.0 Tutorials and Demo Suites\Pr... Unlicensed
available on this computer C:\Usersandy borthwick \Documents\Customer Data“Progenesis Ql p v3.0 Tutorials and Demo Suites\Pr_. Unlicensed

Run licence code: | %00:0003000¢200¢ I

Use Licence Code |

Section Complete ()

A message confirming successful installation of your licences will appear.

Installation complete

X5

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 4: Manual assistance of Alignment

Approach to alignment

To place manual alignment vectors on a run (B_02 in this example):

QIP Progenesis QL p_Tutarial HDMSe - Progenesis QI for proteomics o || @
File ©00e0-0
Review Experiment  ReviewPeak  PeptideIon Identify Refine Review Protein non | | n r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report O ea
o A Waters Company
Review Alignment Show Aligned - ] [ Show Unaligned } [X Remove Vectors 'J
Sample ions are aligned to compensate for drifts in . i
retention time between runs. Vector editing Transition
© Learn about the visualisations shown here 840 850 860 870 880 890 500 840 850 860865.1425 880 890 900
[ | T Iz » [l L
Align retention times automatically ] W A il B
For maximum reproducibility, the software can s \
automatically align your runs. b . N wn ) 0
Align runs automatically ‘ . il " | ‘ il l
st |0 | s |1 |
i) 8 runs have no alignment vectors ' [ I
(] ]
Il
Review the alignment A ] Il L ‘ Il Il
Using the quality control measures, review and ! El‘ | R é‘
edit the runs’ alignment: R | | ! |
1. Order the runs by alignment score and .E)‘ H‘ 'E" Il |
start by selecting the first run a- Il Il | alF | I [ |
2. Within each run, inspect and edit any 5 | | § |
areas rated as Needs Review € S
© [oRR ]
ol © | | i ale | il
@ Learn about the review and editing process |® | ST RS
3 i zoom: (®(Q (& . N
Ri Include?  Vect S
un peace SCOI | 2COIE Ion intensity map Total ion chromatogram
A0 G Ref 500 1000 1500
A02 0 56.7% H & [
o
- 250000 1
A03 0 gL7e o C “ w AN AN > D
LYAYAYA \
YN W LT /\
B.01 0 6637 |8 200000/ Ve VO RN, T
B.02 0 4029 2 W~ e
21500001
B_03 0 48.09 5 2 A
= 2
7% - =
co1 0 35. = E 100000
c.02 0 g729  (2E IF
v it
.03 0 6319 iR[E [ s 50000+
- .
a8
S z ) RS T T T T T T
1. ' 55 56 57 58 59 60
& et i‘ Retention time {min)
Alignment quality: @ Good OK [0 Needs review (e o e ]
Ion maps: # Alignment target & Run being aligned Section Complete )

1. Click on Run B_02 in the Runs panel, this will be highlighted in green and the reference run (A_01) will
be highlighted in magenta.

2. You will need to place approximately 5 - 10 alignment vectors evenly distributed from top to bottom of
the whole run (RT range).

3. First drag out an area on the lon Intensity Map (C), this will reset the other 3 windows to display the
same ‘zoomed’ area

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 and an 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).

83
Waters

THE SCIENCE OF WHAT'S POSSIBLE!



Progenesis QI for Proteomics User Guide

4. Click and hold on a green peptide ion in Window A as shown below.

Vector editing
860 870 876.1285 890 500
R i i miz *
|
| 8
- Il H|
L |
]
! =
E I
o | [l
§ f | 1]
Bs | | I
: | s
; Ll
e ) foom IRE

Transition
860 870 880 890 900
8 LU m/z >
(I B
~ Il |
5 [ ”'”l; ‘\
f \
lm I
}
gl ||
E
o “’
g |
e it
| 3 Il ('l
g | |
w
o«

5. As you are holding down the left mouse button (depending on the severity of the misalignment), the
alignment vector will automatically find the correct lock. If not, drag the green peptide ion over the
corresponding magenta peptide ion of the reference run. The red box will appear as shown below
indicating that a positional lock has been found for the overlapping peptide ions.

Vector editing Transition
860 870 876.1285 890 500 860 870 880 890 900
8 1] i: m/z *| |8 i ;‘ miz *
[f A (| B
[l ‘ ' ‘ [ I ,
|- ol | il
" "
I L] .
'| ”l ( I |||
8|2 i Bl “1
2| E [ E
2w o Il v I yu
€ S A T £ I il |
als | als |l
A o REE | - [
Tip: while holding down the mouse button hold down the Alt key. This will allow smooth movement of
the cursor as the Alt key allows you to override the ‘automatic alignment’ performed as you depress the
mouse button.

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

peptide ion and finishing in the magenta peptide ion will appear.
Vector editing Transition
860 870 880 890 S00 860 870 881882.0227 | 890 900
R i [ m/z *| (8 I il miz
| 2 I
[ A 8 Il B
|| Il [ i
; I - Il
1 y Il ' I
I
ll "' |l
B~ 2|~ ‘
5 I it s I I
€ | | € ([ “l |
. n 9 U O L L LT
£ | 5
g e N -
- | zeom: @R [ 1o i 14 il I
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Note: an incorrectly placed vector is removed by right clicking on it in the Vector Editing window and
selecting delete vector.

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

Vector editing Transition
| fsso "370 78775.9'873797 :890 '990 . 860 |870 |880 is9o féoo ‘
|8 I }I} m/z | |8 I i. (m/z
{11 Il
i >| A Il [ °
| |
~ I "l”'l | (5] | I I Il"“'
W I
i |
L ( Iy |
|

Ble Bl
2| g || B “l'
4|2 ” |||| < ,tp
il Il £ i

[ |l|| = ' lel
as | s |l |
! E | :é;

|2 ; —— | |& .

v M Jzeom: RIQIE | 1T g e [

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 Ton intensity map
1500
A01 v Ref =0 1000 10 0
miz * m/z
A_02 0 56.7% 8 &
A03 0 8171 e c o
M
BO1 0 66.3% Q
B_02 1 76.5%
= ) |,
B.03 0 48.09 T 2
c.o1 0 3579 |8 :E; g|E
E v
=3
c.02 0 87.29 R o E
c03 0 63.12 2 g g §
s 5
5 & 28
2 v
Alignment quality: @ Good ' OK [ Needs review : v < = :
Ion maps: # Alignment target & Run being aligned Alignment quality: @ Good ' OK [ Needs review

85
Waters

THE SCIENCE OF WHAT'S POSSIBLE!



Progenesis QI for Proteomics User Guide

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

Review Alignment

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

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

Align runs automatically ‘
i) 7 runs have no alignment vectors
Review the alignment

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

-

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

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

~

@ Learn about the review and editing process

Run Include?  Vectors Score
A0L v Ref

A02 0 56.79
A03 0 8179
B_O1 0 66.3%
B.02 2 8507 |
B_03 0 48.09
co1 0 357%
c02 0 87.29
c03 0 63.1%

Ion maps: # Alignment target & Run being aligned

I Show Aligned

vl [ Show Unaligned ] [X Remove Vectors ']

Vector editing
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= Ty
( |

s |
- I
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E
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<
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& L
3

EF | [

Ion intensity map
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‘ 1w m’l (1) fi f | ' n’ Il |"
(000 ‘ ."‘ = AR AN 108 A TN ("
) |‘: il mb ! ’ "‘ g il Ml‘ ‘
N "‘ (M P ' 'l " 0l Al
! »:l |‘I‘ I l!‘ If I’E x | | |r| "I‘ il :: |
" | I 9 s f LI ! 1 L
1 .| Iy | |“ f Il P 'j, ] ‘ (1N ‘“ l l
Il i [ B Vil | I | I
| ) | | BB " 1 | |
I | AL & ) ' T
SUERNARRT T |
I I zoom:@@l@' : [ LAl | i |

Total ion chromatogram

90

500 1000 1500
mfz *
8 "
250000 e ¥
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2000001 N
2 SE 5
a -
E £1500007
T 13
E 100000+
v
_1E 50000+
§
8|8 0 T T 3y T
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&
=

Alignment quality:

@ Good

Retention time (min)

OK (@ Needs review

Section Complete (3)

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 a small number of vectors from the top to the bottom of
the run is sufficient to markedly improve the alignment.

Review Alignment

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

@ Learn about the visualisations shown here

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

Align runs automatically

(i) 7 runs have no alignment vectors

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 Indude?  Vectors Score
A 01 v Ref
AD2 0 56.7%
A 03 0 8172
B_01 0 66.3%
| B0z 5 8587
B_03 0 48.0%
co 0 3572
c02 0 87.22
c03 0 63.12
Ion maps: & Alignment target & Run being aligned

| Showe &lighed 'J ’ Show Unaligned ] ’}( Rernowve Wectors ']
Vector editing Transition
730 760 770 780 790 750 760 770 780 750
LI . Ll I i LI W T ;
"I ”ll M| wﬂ“ "' |h| 0l m.l‘ﬂ f
j | j
|
gl " [ | | ® I -
[ ! Il W i [
I ' I
. | e I
g d g I |
E I E 1l
il |
. E’ I | - E I |
e ~ e l |
bl [l i ol Iy il
s i S |
e ' it Ll | = ’ [] I
2 8
o o
R | II ] Zoom: Rle L] I Il Il Il
Ion intensity map Total ion chromatogram
1500
mfz *
&8 120000+
] 100000
2 & B000G |
&
&
el £ 600001
8 400001
£
R 20000+
[
o
B |8 [y T T T T T T T T
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2| Retention time {min}
. !
Alignment quality: @ Good 0K [ Meeds review

Section Complete (2)
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12. At this point you would redo the automatic alignment of this image by selecting automatic alignment.
Note: if you are focusing only on the alignment of one run, then un-tick the other runs in the alignment

dialog.

Autornatic Alignment @

Chooze which mns to automatically align:
Fun Motes Wectars

[ a_o2 This run has not been automatically aligned 1]
m A_03 This run has not been automatically aligned 1]
0 B_01 This run has not been automatically aligned 1]

I B_02 1un has user vectars 5I

[ B_03 This run has not been automatically aligned 1]
= C_m Thiz run has not been automatically ligned 1]
0o c_nz This run has not been automatically aligned 1]
m C_03 This run has not been automatically aligned 1]

I[ Ok l [ Cancel

13. On pressing OK the Automatic Alignment will run for the selected run. On completion the table and
views will update to display the automatically generated vectors (shown in blue).

Review Alignment [ Show Aligned A ‘ \ Show Unaligned ‘ [X Remove Vectors ~ J
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
€ Learn about the visualisations shown here 740 750 760 770 780 740 750 760 770 780
wl ¥ hil | mz | (o T | m/z *
Align retention times automatically o | I L f (
For maximum reproducibility, the software can fl " Q]D Il " l”
automatically align your runs. ID I |
Align runs automatically [ B @ I i & Il I il
i) 7 runs have no alignment vectors “ @ f | [
Review the alignment w|€ o€
Using the quality control measures, review and = @ @ Y@D = 5 | f |||\
edit the runs’ alignment: & |l |g |
1. Order the runs by alignment score and (S [l (S i
start by selecting the first run a8 || a8 {|
2. Within each run, inspect and edit any € @ [ M | £ ' I Il
areas rated as Needs Review < |“| < ‘
« || = =] (=] < |l ‘
© Learn about the review and editing process v \ Zoom: "i‘ Iil ‘] = | [ I
Run Include? Vectors:| Score Ion intensity map Total ion chromatogram
A01 3 Ref 500 1000 L
m/z
A 02 0 56.7% & 250000-} A
| ™ ™ A\ .
A03 0 8179 g 200000 il WA M
) — AV |
B.O1 0 6633 |, 1 N/
< .
[ B.02 1842 96.0% ] %150000
2 &
803 0 4809 B £
o8 100000+
co1 0 3579 2
co02 0 87125 |_NE 50000"
c
Cc.03 0 63.19 812 o : . . ; —
§ 56 565 57 575 58 585 59 595
A Retention time (min)
Alignment quality: @ Good OK Needs review Pty e e
Ion maps: # Alignment target % Run being aligned Section Complete (%)

14. Repeat this process for all the runs to be aligned.

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.

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.

Also the ‘ease’ of addition of vectors is dependent on the actual differences between the LC-MS runs being
aligned.

To review the vectors, automatic and manual, return to page 18
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Appendix 5: 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

r

ap Progenesis QLp Tutorial HDMSe - Progenesis QI for proteomics | = || [=] || B2 |
File Al Xyl
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n On | I n ear
° A Waters Company
|ABC [aB | New | @ Help -
Which experiment design type do you want to use for this experiment?
0 D : : o-o '] : : :
0 o| Between-subject Design o0 Within-subject Design
210 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. . Then use the within-subject design.
1 Remove
To set up this design, you simply group QP Create New Experiment Desi @ .
the runs according to the condition reate New Expenment Uesign use  patient X | L N .
(factor level) Dfl the samples. The Enter a name for the experiment design:
ANOVA calculation assumes that the -
conditions are independent and E IBEfC'fE During and After Treatment I
therefore gives a statistical test of Patient ¥ i 2 E
whether the means of the conditions How do you want to group the runs? P
are all equal. ® Group the runs manually — — —
Copy an existing design: Patient Z 2k 2 g,
Add eondit:
E— ut
- he — — —
I Create design I [ Cancel ed

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

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

When the design page opens use the Add Subject and Add Condition buttons to create the matrix that fits
your experimental design, over typing the names as required.
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Then Drag and drop the Samples on to the correct 'cell' of the matrix.

QIP Progenesis QLp Tutorial HDMSe - Progenesis QI for proteomics EI@
File Al Yl
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein H
Import Data  Alignment Filtering Design Setup Dicking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report non | Inear
0 A Waters Company
ABC AB | Before During and After Treatment 1 % | 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 Du”ng After Add Condition
of your samples to the correct subject/condition cell
in the grid.
1. Add a column for each condition.
2. Add a row for each subject. A 0L A 02 A 03
3. Drag each of your samples to the correct location . L ! ! !
in the grid. Patient A
Filter samples:
C_02 . B_01 B_02 B_03
- Patient B
co3 \
. c 01
I~
Patient Select Sample Select Sample
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 6: 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 Stats section of the workflow.

To perform a power analysis of the data click
on Ask another question at the top of the
table in the Peptide lon Stats screen. A
selection of 3 tools will appear in the form of
questions.

Select the option

]

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

! Correlation Analysis
Group my quantifiable proteins according to how similar their expression profiles are,
Power Analysis

I~ How many replicates should I run?

What is the power of my experiment?

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

It answers this question by informing you:

‘How many replicates you need so that at least 80% of your peptide ions with a power >0.8’

Using the Significant p<0.05 peptide ions (20587), as an example, view the power analysis.

P Progenesis QLp Tutorial HDMSe - Progenesis QI for proteomics EI@
File LAl X 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 n | I nea r
o A Waters Company
Question: Power Analysis
How many replicates should | run? 100 . . . . .
What is the power of my experiment? g
What's this? a0
‘You have 76.4% of your data with power =0.8, 4 replicates g 80 + 4
would give you 100.0% of your data with power >0.8. g, 70 £ E
Tare.. £
2 50 L K
2
2 50 ¢
2
£ 40
Ask another question * o
3 0+ B
Tag filter applied g 20
ag fil £ k= E
‘ ? peptide ions may be hidden Edit... | ‘ 3 10
2 + K
#  Anova qValue Power Tag v Cluster * & 0 + + t+ t t t + t
|
3L. 24913 97610 = 9995 ' 10 15 20 25 30 35 4.0
35.. 462E-12 9E08  ».9995 [ Number of replicates
40.. 246E-11 2.51E-08 = 9995 (=
[Standardlsed Expression Profiles ']
40.. 258E-11 2.51E-08 = 9995 =
= 1.5
45.. 6.09E-11 3.95E-08 = .9995
45.. 119E-10 615E-08 = 9995 [ o 1.0 ] -
2 —
4. 135E-10 615E-08 = 9995 = E - TR
= 5 os —a- —
40.. 142E-10 615E-08 = .9995 El
o
4471 2.92E-10 1.05E-07 = 9995 i 8 o0
"
40.. 296E-10 10SE-07 = 9995 = £ 1
5
= 2 45 /
46... 6.39E-10 2.07E-07 = 9995 H /
o}
3. 733E-10 22607 =9995 = RER.p
: /
25.. O.76E-10 271E-07 2 9995 [ A g
-1.5 q
4 m F
Experiment design 20
Review your data from & different perspective:
Current design: |ABC - Section Complete () |

This is displayed graphically showing that 76.4% of the 20587 peptide ions have a power of 80% or that 4
replicates would give you 100% 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 7: Resolve 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 at 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.

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-MN ']

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

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

I OK |[ Cancel l

This means that if you choose not to resolve the conflicts then proteins, to be considered for quantitation,
require at least one unique peptide (see Unique column).

For this guide: we will not resolve the conflicts but click on Section Complete to go to Review
Proteins (page 60).

(For more details on Protein Grouping page 56 and Protein Quantitation options go to page 58).
If you wish/require to resolve conflicts then the remainder of this appendix provides some guidance
and explanation of performing this process in Progenesis QI for proteomics.

With Group similar proteins selected the additional members are indicated by a bracketed number located
after the Accession number.

QP Progenesis QLp Tutorial HOMSe - Progenesis Q1 for proteomics =N EoE =<
File (AL XY
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 | 1 nea r
o A Waters Company
Experiment design: | ABC -]
Proteins No filter applied Peptide ions of CAYQN7 No filter applied
Create... Create..
Accession Peptides Unique  Conflict: Score s # I [ Score Hits Correlation Mass Mass error (p...  RT (mins) Charge Tag v Ab*
@ Cvmca 55 54 1 R W o1 T4 6 0930 1661866 -0.254 521 : B 107
@ P43098 42 3 4 339 883 O 2 - 0142 1507822 575 402 ¢ - 247
E cvong 1] s 2 43 332 2375 0 0 807 8 0882 1145601 745 487 > @ SE+
@ CAYRIG | CAYQNT - Fatty acid synthase alpha subunit reductase GN=CAWG 02796 PEz4 5V=1 ] o 0026 1414678 249 162 : @ 400
@ Pa6587 34 18 4 373 98 & 0 779 9 0842 1307659 604 551 > B 528
@ 013130 Eil 2 2 318 e e 2 1@ 9 0837 1277678 9.58 574 : @ 531
Semer S an . - e R e — o - —— i

I 1 Protein: C4YQN7 Fatty acid synthase alpha subunit reductase GN=CAWG_02796 PE=4 SV-1 I

4 Peptide ions of selected protein

Peptide ion views | Protein resolution|

[ Standardised Expression Profiles - [Peptide ions of selected protein -
A N e e b
9 518014 -
27,347
15
3 S — 519844 =
3 = E £
T 10 E = — 4
g / -\\ T o) | | g e
3 05 N = =
E — g | g
i | q g £ o]
5 = 2 2
H |
LI . 52502
2 9.402-
I 52675
£
H e
& 5 T T T T T T T T
83 s 83 8 83F 500 1000 1500
mz miz

(¢) Refine Identifications | Protein opliuns.‘.l Section Complete o)
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The number of the Peptides used for quantitation is displayed in the Unique column.

The Resolve Conflicts stage provides a number of interrelated graphical and tabular views to assist you in

the validation of the peptides that have been assigned to proteins and also to review the relevance of the
data returned from the search.

With Resolve Conflicts open order the data in the Proteins table A on the basis of Conflicts.

Note: the look of the tables (with regards to ordering) in the following pages may vary slightly.

P Progenesis QLp Tutorial HDMSe - Progenesis QI for proteomics [l =] =)
File (32X Y]
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein H
Impert Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n | I n ea T
o A Waters Company
Experiment design: |ABC V]
Proteins No filter applied Peptide fons of P34731 No filter applied
Create.. Create...
Accession Peptides Unique Conflict: Score o E3 I [ Score Hits  Correlation  Mass Mass error (p...  RT (mins) Charge Tag *  Abur *
\ P3T3L 59 4 72 535 - 1044 1 81 8 0595 1412843 135 124 2 57364
@ C4YQRT 36 1 72 506 21425 © 0 755 9 -0.281 : -0.00345 454 2 2.94E4
(@ CAYQNT (+1) 41 2 48 742 1 an 9 001 14736 973 453 2 i 6.74E4
@ P43098 42 3 48 A¥ 1512 1 818 2 0833 - 151 528 : @ 5.51E4
@ Pa1797 27 1 43 =" 1346 1 737 9 0.644 1180.591 154 41.2 2 i 349E4
@ Pa6587 EL 18 4 373 - 2008 0 805 9 0881 2080047 5.02 634 2 3584 -
4| 1 4 4| 1 3
1 Protein: P34731 Faily acid synthase subunit beta GN=FAS1 PE=3 SV=1
{ Peptide ions of selected protein
Peptide ion views I Protein resolutlonl
[Standardlsed Expression Profiles Peptide ions of selected protefn -
C D 10.009-
44887+
20
27.3474
5 — 45.041+ =
E ) - g E
? T s 44687
E E
FEY = 453844 | =
= Al -2 =
E . A / 5 £ 620834
5 00 = =} i}
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[@; Refine Identifications ] Protein options...

l Section Complete

3

Select the first protein in list A (in this case it has 72 conflicts) the panel to the right B lists the peptides for
this protein and the conflicting protein for each peptide.

Panel C shows the expression profile(s) for the peptide(s) selected in list B

Panel D shows the details for the selected peptide.

Now click on the Protein Resolution in Panel C to display the proteins that are conflicting.

The lower left panel E displays the Conflicting proteins for the peptide ion highlighted in panel B this
includes the current protein in panel A as indicated by the orange ball to the right of the accession.

Accession Peptides Unique Conflict: Score Tag v * # I [ Score Hits Correlation Mass Mass error (p..  RT (mins) Charge Tag * Abundance Conflict =
IO P34731 59 4 72 535 [ |—‘ u#4 © 1 802 8 0861 1303682 125 60.8 PR | 7.59E+04 : 4
@ C4vOR7 56 1 72 3 @ 1044 © 1 812 8 0595 1412843 ! 724 P 5.73E+04 1
@ P43038 42 3 48 A 3 G 21425 © 0 754 9 -0.281 1746.833 0035 454 2 294E+03 1
@ C4YQNT (+1) 41 2 48 B 7] 742 1 813 9 0801 1478765 &‘7 453 2 6.74E+04 1
@ Pa1797 27 1 a1 322 -i < 1512 © 1 819 2 0933 1298.746 151 528 2 i 5.51E+04 1 <

< | m 3 4 1 3

1 Protein: P34731 Fatty acid synthase subunit beta GN=FAS1 PE=3 SV=1
1l Protein: C4AYQR7 Fatty acid synthase beta subunit dehydratase GN=CAWG_04414 PE=4 5V=1
Peptide ion wew;‘ Protein resolution |
Conflicting proteins for peptide ion 742 E Peptide ions of C4YQR7 F |
Accession Peptides Unique Conflict: Prot Pept # I B Score Hits Correlation Mass Mass errl (mins) Charge Tag ¥ Abundance Conflict:  #
& 34731 58 4 72 535 813 742 e 1 813 g 0.789 1478.765 873 453 2 i 6.74E+04 1 (]
) CavQRT 56 1 72 506 812 1044 O 1 812 g 0629 1412843 135 724 2 a 5.73e+04 1 q
554 2 754 9 0819 1746.872 223 454 3 i 3.71E+04 1 q
1512 © 1 819 2 0.944 1298.746 151 528 2 i 5.51E+04 1 q
1346 © 1 137 9 05618 1180.591 154 412 2 i 349E+04 1 Q-
4 111 3 4 n +
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The Accession and description for the 2 proteins highlighted in Panels A and E are shown in the middle
margin. As most of the peptide ions are conflicting between the 2 closely related proteins one simple way to
resolve these conflicts is to favour the protein with the higher score and greater number of non-conflicting

peptides.

One way to do this is to right click on the lower scoring protein
in panel E which only has one unique peptide and turn off all
its peptides

Conflicting proteins for peptide ion 742

Accession Peptides Unique Conflict: Protein Score
@ P34731 59 4 72 535
@ C4¥QRT7 56 1 72 506
” Turn off all peptides "

All the peptides are now switched off in panel B and all the entries for the lower scoring protein are set to
zero. The higher scoring protein now has 56 non-conflicting peptides and only 4 remaining conflicts

Accession Peptides Unique Conflict: Score Tag ~ * # I | Score Hits Correlation Mass Mass error (p..  RT (mins) Charge Tag ~ Abundance Conflict *
I:Piml 59 56 4 535 [ |—‘ umM °o 1 80z 8 D86l 1303682 125 602 : B 7.59E+04 1 A
CAYQRY 0 0 0 0 1044 © 1 812 8 0.595 1412843 135 724 2 Q 5.73E+04 0
(@ P43008 42 3 48 '] 21425 o 0 7.54 9 -0.281 1746833 gL 454 2 284E+03 0
@ CAYQNT (+1) 41 2 48 32 A F 742 e 1 813 9 0.801 1478765 BJB 453 : @ 6.J4E+04 0
@ pa797 27 11 41 22 '] - 1512 © 1 819 2 0933 1298746 1,51 528 2 B 551E+04 0 -
+ . 3 « m r
1 Protein: P34731 Fatly acid synthase subunit beta GN-FAS1 PE=3 SV-=1
4 Protein: CAYQR7 Fatiy acid synthase beta subunit dehydratase GN=CAWG_04414 PE=4 SV=1
Peptide ion views | Protein resolution |
Conflicting proteins for peptide ion 742 E Peptide ions of C4YQR7 F
Accession Peptides Unique Conflict: Protein Score ept # I B Score Hits Correlation  Mass Mass error (p...  RT (mins) Charge Tag ~ Abundance Conflict: =
P34731 58 56 4 535 813 O 742 o 1 813 1478.765 973 453 i 0 \],‘
t CAYQRT 0 0 0 0 [[] 813 [ 1044 o 1 812 8 135 724 ] 0§
B 554 754 23 454 R | [N
B 1512 151 528 ] 0§
[ e6 0 1 737 - 154 412 ] 0§~
] m b ] . r

To resolve the remaining conflict(s) 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 Conflict: Score Tag ~* # I B | Score Hits Correlation Mass Masseror (p..  RT(mins)  Charge Tag  ~ Abundance  Conflict
[Pt E] % 3 E) |—I 285 0 0 588 2 0732 1529361 4 5 3 @ 5.05E+04 —‘
@ Cavary 0 0 0 0 @ 1253 © 2 588 2 0154 1529827 -19.2 449 PR 7.22E+04 1
@ Pa3098 42 3 48 339 "] 18207 © 1 603 2 0427 1115.554 -6.25 324 I 6.15E+03 1
@ C4YONT (+1) a 2 48 332 ] 174 © 1 802 8 0.861 1303.682 125 60.3 PR 7.59E+04 1
@ pa797 27 1 41 32 ] e 1044 0 1 812 8 0.595 1412.843 135 724 ER | 5.73E+04 [

< [ L3 « 1 3

1 Protein: P34731 Fatiy acid synthase subunit beta GN=FAS1 PE=3 SV-=1
I Protein: C4YQP9 60S ribosomal protein L35 GN=CAW G_02808 PE=4 SV-=1
Peptide ion views | Protein resolution
Conflicting proteins for peptide fon 2185 Peptide ions of C4YQP9
Accession Peptides Unique Conflict: Protein Score Pept # I [ Score  Hits Correlation Mass Mass errer (p...  RT (mins)  Charge Tag v Abundance  Conflict: Pef

@ P3a731 59 56 4 535 5.88 1253 © 2 86l 2 0.890 1529.827 -189 448 : @ 7.22E+04 1 @

|0 C4YQPy 2 1 2 169 2185 ° 0 0813 1529861 20.5 45 R | 5.05E+04 1 @

@ cavary 0 0 [ 35 & 1 832 2 0957 1168708 134 499 2 @ 11E+05 0 @

LN e T— 2 ) [ b

Favouring the protein with the higher score, but this time 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  Conflict Score Tag # I G| Score Hits Correlation  Mass Mass error (p...  RT(mins)  Charge Tag  ~ Abundance  Conflict *
k P34731 59 57 3 535 Q |J 0 B
2185 0 @ 588 2 0732 1529.861 314 45 3 i 5.05E+04
@ cavary 0 0 0 0 @ 1253 © 2 588 2 0154 1529827 -19.2 449 : @ 7.22E+04 1
@ P43098 42 3 48 33 e 18207 © 1 6.03 2 0427 1115.554 -6.25 324 2 i 6.15E+032 1
@ CAVQNT (+1) 41 2 48 332 e 1174 o 1 8.02 8 0861 1303.682 125 60.8 2 i 7.58E+04 1
@ Pa7e7 27 1 41 32 ] e 044 0 1 812 8 0.595 1412.843 135 724 2 5.73E+04 [
« i B « i v
1 Protein: P34731 Fatly acid synthase subunit beta GN=FAS1 PE=3 SV=1
4 Protein: C4YQP9 60S ribosomal protein L35 GN=CAWG_02808 PE=4 SV-1
Peptice ion views | Protein resolution |
Conflicting proteins for peptide ion 1253 Peptide ions of C4YQP9
Accession Peptides Unique Conflict: Protein Score Pept # I [ Score Hits Correlation Mass Mass error (p...  RT (mins) Charge Tag ¥ Abundance Coenflict: Pep
@ P73 59 57 3 53 5.88 1253 O 2 861 2 0.968 1529827 189 148 : @ 7.22E+04 1 @
I‘ CavQPa 2 1 1 169 861 I EC: I I § 832 2 0.968 1168.708 134 499 2 i 11E+05 0 = ]
@ cavars 0 0 0 0 [E] 538 2185 0 0 1529861 20.5 45 3 i 5.05E+04 0 ]
4 nr » < n 3

Repeat this process until there are no conflicts remaining for the current protein in Panel A.
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Now repeat using a similar approach for the next protein in Panel A, here the situation is similar.

Accession Peptides Unique  Conflict: Score # I B Score Hits Correlation  Mass Mass error (p..  RT (mins) Charge Tag v Abundance Conflict =
@ P34731 59 59 ] 535 07 o 1 7114 6 0934 1661.866 -0.254 521 2 i 1.07E+05 2 U
0 0 0 0 8683 © 2 = = 0.089 1507.822 575 40.2 4 Q 247E+04 2
42 3 48 339 2375 © 0 8.07 8 0811 1145.601 745 487 2 i 5E+04 1
@ CAVONT (+1) 4 2 48 32 e 2 147 9 0868 1277678 958 574 : @ 531E+04 1
@ ‘P41797 27 1 41 | 322 202 °© 0 813 9 0939 1414678 349 ‘ 462 2 = 4.09E+04 1 52
+ m m r
1 Protein: P43098 Fatly acid synthase subunit alpha GN=FAS2 PE=3 SV=1
4 Prot CAYQN7Y Fatly acid synthase alpha subunit reductase GN=CAWG_02796 PE=4 SV=1
Peptide ion views | Protein resolution |
Conflicting proteins for peptide ion 107 Peptide ions of C4YQN7
Accession Peptides Unique  Conflict: Protein Score Pe * I B Score Hits Correlation Mass Mass error (p...  RT (mins)  Charge Tag v Abundance
@ pa3008 42 3 48 339 714 07 © 1 714 6 0939 1661.866 -0.254 521 2 i 1.07E+05
@ CAYQNT (+1) 41 2 48 332 714 8683 © 2 = = 0142 1507.822 575 402 4 Q 247E+04
@ Qsan17? 12 Turn off all peptides 2.6 275 © 0 807 8 0882 1145601 745 48.7 : @ SE+04
28 © 0 813 9 0926 1414678 349 46.2 2 i 4.09E+04
3198 & 0 7.79 9 0842 1307.659 6.04 551 2 i 5.28E+04
« n, r 1 | r
Resolution of conflicts for this protein
Accession Peptides Unique Conflict: Score Tag ~+* # I B Score Hits Correlation  Mass Mass error (p...  RT {mins) Charge Tag ¥ Abundance Conflict =
@ PuTL 59 59 a G L 07 o 1 714 6 0934 1661.866 o 521 2 i 1.07E+05
@ CavQr? 0 0 0 A° @ 883 o 2 0.089 1507.822 75 B 402 1+ - 24TE+04
p P43098 42 40 2 330 LI a5 00 8,07 8 0911 1145601 45 48.7 : 8 SE+04
@ CAYQNT (+1) 0 0 0 0 7] 212 & 2 147 9 0.368 1277678 9.58 574 : B 531E+04
@ Pa1797 21 iy 41 EP2) ] 2 228 © 0 813 9 0939 1414678 349 46.2 : B 4.09E+04
4 I | 3 I ] 3
1 Protein: P43098 Fatty acid synthase subunit alpha GN=FAS2 PE=3 SV=1
4 Protein: Q5A017 Transaldolase GN=T, PE=3SV-1
Protein resolution E F
Conflicting proteins for peptide ion 107 Peptide ions of QOA017
Accession Peptides Unique  Conflict: Protein Score Pg # I [E Score Hits Correlation Mass Mass error (p...  RT (mins) Charge Tag ~ Abundance Conflict
@ P43 42 40 2 3. 714 W o1 868 9 0.980 1661.866 895 521 ] LOTE+05
@ cvanr 0 0 0 0 B 714 524 844 g 0.958 1345749 26 676 : B LE2E+05 0§
P Q5ADL7 12 1 1 12 I 868 536 875 9 0.968 1880959 117 528 : B 9.65E+04 0§
664 815 9 0958 1331.059 118 487 R 5.78E+04 0§
6361 815 9 0939 1331043 343 487 : 134E+04 0 G-
] ] b m +

Finally move to the remaining conflict in panel B, and favour the higher scoring protein

Accession Peptides Unique  Conflict: Score I B Score  Hits Comelation Mass Mass error (p..  RT(mins)  Charge Tag v Abundance  Conflict *
@ P73 59 59 0 535 * 1 714 6 0934 1661866 -0.254 521 P | 1.07E+05 ‘
@ CAavaRT 0 0 0 0 o 2 0089 1507.822 575 40.2 s - 24TE+04

42 41 1 339 o0 807 ] 0911 1145601 745 487 2 i SE+04
0 0 0 0 * 2 147 9 0868 1277 678 958 574 PR | S31E+04 0
@ Parrg7 a 1 4 322 '] - 28 o 0 813 9 0939 1414678 3.49 16.2 2 B 409E+04 0 -
| i ] » < i ] r
1 Protein: P43098 Fatty acid synthase subunit alpha GN=FAS2 PE=3 SV=1
4 Protein: Q5A5Q8 40S ribosomal protein 54 GN-RPS4A PE=4 SV=1
Peptide ion views | Protein resolution |
Conflicting proteins for peptide ion 8683 Peptide ions of Q5A5Q8
Accession Peptides Unique  Conflict: Protein Score # I W Score  Hits Comelstion Mass Masserror (p..  RT(mins)  Charge Tag  + Abundance  Conflict

@ 43098 42 41 1 33 8683 O 2 0334 1507.822 29 0.2 + o 247E+04 1§

|O Q5A5Q8 13 5 1 116 4805 © 1 795 2 095 831466 255 339 2 1.76E+04 1§

@ cavar ) 0 0 0 0 435 e 28X 9 0453 980,496 15 284 : @ 1.14E+05 0 1|E

18809 © O 755 6 -0.051 1507.782 257 402 2 i 6.24E+03 0 17
635 ® 1 82 6 0662 117172 202 727 : @ 1.41E+05 0 i~
« i v i | v

Adopting a similar approach to the next protein favouring the protein with the highest score as each conflict
is examined.

Accession Peptides Unique Conflict: Score # I B Score Hits  Comelation Mass Mass errer (p...  RT (mins) Charge Tag ~ Abundance Conflict
@ Cavar? 0 0 0 0 2053 0 0 843 6 0973 167474 101 32 : @ 421E-04 |
@ P43038 42 42 0 330 1237 © 1 1% 9 0862 155747 8.8 515 3 @ 1.36E+04 3
@ CAVONT (+1) 0 0 0 0 ¥73 © 0 177 E 0907 1606749 53 405 2 M 1.68E+04 E
E P41797 27 11 41 322 1n81 © 1 843 5 0918 1674.76 216 ] 8.A5E+04 3
@ P46387 34 18 41 373 17676 © 0 858 5 0.605 1786.989 348 : 52 B 437E+03 3 -
[ »
vl
4 Protein: P46587 Heat shock protein SSA2 GN=SSA2 PE=1 SV=3
Peptide ion views | Protein resolution |
Conflicting proteins for peptide ion 2053 sle ions of P46587
Accession Peptides Unique  Conflict Protein Score E 4 I B Score Hits Correlation Mass Mass error (p..  RT (mins) ~  Abundance  Conflict:
E‘ P4B587 3 18 1 I Zodss o 0 843 6 0.947 1674.74 101 332 4.21E+04 4§
@ pa1797 27 afil 4 322 12379 © 1 796 9 0.805 1525.747 8.28 575 3 i 1.36E+04 3 q
@ p10591 14 4 34 146 14073 © 0 777 3 0913 1606.749 53 405 2 - 1.68E+04 3 q
@ Qa2 8 7 7 695 us1 o 1 843 5 0971 167476 216 332 3 i 8.15E+04 3 q
@ P10592 [ 0 20 625 17676 © 0 8.58 3 0.546 1786.989 348 523 2 4.37E+03 E -
< m | » < m | v
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In this case the first peptide for protein (P41797) has 4 conflicting proteins in panel E. Resolve the conflict in

favour of the protein with the higher score (P46587) by unticking the peptide ion in panel B then move on to
the next conflicting peptide ion in Panel B (which has 3 conflicts) and resolve the conflict in favour of the

protein with the higher score.

(& P10592 6
| bl i Turn off all peptides

b

]

T

Accession Peptides Unique Conflict: Score Tag v * # I B Score Hits Correlation Mass Mass error (p...  RT (mins) Charge Tag ~ Abundance Conflict *
@ CavQRr? 0 0 @ O 2053 o 0 843 5 1674.74 101 32 : B 421E+04 1
@ P43098 42 339 "] 2379 0 1 7% 9 0862 1525747 8.28 515 2 136E+04 2
@ CAYQNT (+1: 0 0 G 14073 © 0 1 3 0305 1606.749 53 405 2 - 1.68E+04 2
(@ P41797 27 5 314 i 181 o 1 842 5 0919 167476 16 32 3 i 8.15E+04 2
(@ P46587 34 7 313 ] 2 17676 © 0 858 5 0.604 1786.989 348 523 2 4.37E+03 2
« m » « m 3
1 Protein: P41797 Heat shock protein SSA1 GN-SSA1 PE=1 V-2
Iﬂ Protein: P10592 Heat shock protein SSA2 O h y GN=SSA2 PE=1 SV=3 I
Peptide ion views | Protein resolution |
Conflicting proteins for peptide ion 2053 Peptide ions of P10592
Accession Peptides Unique  Conflict: Protein Score Pept # I [ Score Hits Comelation Mass Mass error (p...  RT (mins) Charge Tag ~* Abundance Conflict:
@ P4s587 34 18 27 373 843 14073 © 0 e 2 0810 1606.749 53 405 2 = 1.68E+04 2 q
@ paa7e7 27 12 25 314 [ 843 12378 © 1 7.96 8 0885 1525.747 8.28 575 3 i 1.36E+04 2 q
@ P10591 0 a 0 0 [ 838 2053 © 0 818 3 0330 1674.74 101 332 2 i 4.21E+04 1 LI
& 053 i 636 59 18910 & 0 6.41 3 0620 1423668 706 182 3 4.16E+03 a q
818 44301 & 0 6.41 3 0607 1423667 6.58 182 4 365 a -

Alternatively you can review the other conflicting proteins. In this case P10591 and P10592 are from a

similarly named protein but a different species so you can right click and turn off all the peptides.

Then reviewing the remaining conflicts between P41797 and P46587 they have 19 remaining conflicts. To

resolve these in favour of P46587 you can highlight all the remaining conflicted peptides in panel B and click
on the tick box to untick them, this will remove them from P41797.

T

.

i

MAccession Peptides Unique Conflict: Score Tag ~* # I [E Score Hits  Correlation  Mass Mass error (p...  RT (mins) Charge Tag ¥ Abundance Conflict *
@ Cavar? 0 0 @ 400 O 1 863 8 0970 2166046 138 597 3 @ 711E+04 1
@ P43098 42 42 0 339 "] 690 1 838 8 0822 1283706 14 688 2 @ 109E+05 1
@ CHYQNT (+1 0 0 0 0 ") 297 O 1 806 4 0913 1680.838 16 528 P | 1.61E+05 1
@ Pa1797 7 12 19 3 ] 79 e 3 846 g 0634 1472798 286 192 : @ 9.33E+04 0
@ P46587 E] 19 2 373 » - 649 O 1 783 ] 0977 1230687 0111 354 3 195E+04 [
« m v « i v
1 Protein: P41797 Heat shock protein SSA1 GN=SSA1 PE=1 SV=2
§ Protein: P46587 Heat shock protein SSA2 GN=SSA2 PE=1 SV=3
Peptide ion views | Protein resolution
Conflicting proteins for peptide ion 297 Peptide ions of P46587
Accession Peptides Unique | Conflict:| Protein Score Pept # I @ Score Hits Correlation Mass Mass error (p...  RT (mins) Charge Tag * Abundance Conflict:  *
(b Pa6s87 3 19 20 pn 806 207 O 1 806 4 0961 1680.838 16 528 : @ 161E+05 1§
@ par797 2 12 19 314 806 30364 © 0 863 8 0.703 2166.023 292 5837 2 J 3.02E+02 1 L]
132 © 0 8.58 7 0821 1590.767 13 458 2 i TTTE+04 1 q
1418 o 1 864 8 0825 1787.006 129 523 3 i 6.21E+04 1 q
17676 © 0 8.58 5 0.546 1786.989 348 523 2 4.37E+02 1 -

The display will update to show one remaining conflict for P46587. Click on this protein in panel A.

(T

.

n

Accession Peptides Unique Conflict Score Tag ~* L I B Score Hits Correlation Mass Mass error (p...  RT (ming) Charge Tag ~ Abundance Cenflict *
@ C4YaR? 0 0 0 0 @ 18 o & 66l 2 0056 1292682 199 : @ 302E+05 1
(@ P43098 42 42 0 339 G 639 e 0 8.08 5 0.868 2534.26 4.08 08 2 i 4.20E+04 0
@ C4YQNT (+1) 0 0 0 0 G 156 e 2 861 9 0963 1658914 156 363 2 i 1.98E+05 0
@ pa1797 12 12 0 153 b 349 e 1 86l 3 0982 1658916 168 563 3 @ 5.29E+04 0
| Passe? 4 EE] 1 n 2 - 0 e 0 808 ] 0918 2534277 105 708 3 3 1.96E+05 0 -
4 m » « mn 3
1 Protein: P46587 Heat shock protein SSA2 GN=SSA2 PE=1 SV=3
¥ Protein: Q56ADM7 Glyceraldehyde 3-phosphate dehydrogenase GN=TDH3 PE=3 SV=1
Peptide jon views | Protein resolution ‘
Conflicting proteins for peptide ion 181 Peptide ions of Q5ADM7
Accession Peptides Unique Conflict: Protein Score Pept # I B Score Hits  Correlation Mass Mass error (p...  RT (mins) Charge Tag ~ Abundance Conflict:  *
@ Pd6587 34 33 1 373 6.61 181 © 8 844 5 0883 1292682 499 2 i 3.02E+05 1 q
}‘ Q5SADMT 20 19 1 247 844 I 3200 & 0 912 9 0872 2885.364 515 766 2 J 4.07E+04 a L}
6 o 0 803 8 0.969 2889.489 197 639 3 i 24E+05 1} q
18758 © 0 805 7 0.757 2889.489 208 639 4 i 8.77E+03 Q q
33 e 2 878 8 0978 1765.824 168 4.3 2 i 3.06E+05 0 -

The strategies that can be used to resolve conflicts can include differences in Mass error as well. However, if

there is no difference for a given peptide then either resolution in favour of the protein with the highest

protein score or unticking the peptide for both conflicting proteins is an option.

Waters
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Note: the abundances will need to be recalculated as a
result of performing Conflict resolution. This is achieved
by clicking on the Recalculate abundances, which
appears during Conflict resolution

Waters
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l@ Refine Identifications ] [ Protein options... 1 [ Recalculate abundances I
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Appendix 8: Using Clip Gallery to Save and Export Pictures and Data

At every stage of the Progenesis QI for proteomics workflow the views and data tables can be added to the

Clip Gallery.

The saved images of the Views and the tables 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 while displaying the PCA plot right

click on the Biplot View and select Add to Clip Gallery...

C4VNIL  132.. 997E-06 = 9995 (@ A
CAYFV8  136.. 9.97E-06 > 9995 @

Principal Component 1 % | 43.88%

C4YHPZ  14E-.. 997E-06

9995 e [Standard\sed Expression Profiles vl

P42800 146.. 997E-06 = 9995 G

QP Progenesis QLp Tuterial HDMSe - Progenesis QI for proteomics = Eow =)
File *00 e
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 O ni near
]  Waters Company
Question: . Principal Components Analysis
Are there any outliers in my data? £ s ‘
Doss my data cluster according to my experimental ;
conditions? ) ] 0B .
What's this? -
Prindpal Components Analysis produces a simplified, = 04
graphicalrepresentation of your multidimensional data. 2 -»
More.., 2 1
Lore... g 02
8 c
= 00 A | oo o EER - |
£ Save As... *
Ask ancth, stion * £
‘%‘s 7 B i .
/o filter applied v o4 1 TWELRE Bhaoun Add to Clip Gallery.. |
|
Accession Anova qValue Power Tag » Clust * e 04 02 00 02 04 06

2
z
Q59LQ6  16E-. 997E-06 = 9995 () Q :
QS9US5  17E-.. 9O7E-06 » 9995
084039 173.. 997E-06 :.9995 (@
> 9095 @
2

095 @

QSALME  1.76.. 937E-06
QSAC00  178.. 997E-06

Standardised Normalised Asundance

CAVIVO  2E-05 107E-05 > 9995 (@) Q

Q5ASP8  211.. 108E-05 = 9995 ) Q

013354 (.. 307.. 148E-05 = 9095 @

QS59W33  3a5.. 148E-05 > 9095 @) - 2
< | I | »
Experiment design 3
Review your data from a different perspective:

Current design: |ABC -

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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Section Complete o)

P Add to Clip Gallery

Friraget £

Enter a title and description for this clipping:

Brincpd Componr Ayt

Frwn Cmp

X5

PCA plot of all protein data

All quantifiable proteins in experiment

| Add to Ciip Gallery | |  Cancel
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To view, edit and/or export from the clip gallery the gallery can

be accessed from the File menu.

!

QI Progenesis QLp Tutorial HDMSe - Progenesis QI for |

File

[ Save
B Close

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

Import additional protein data...

Import protein accessions as tag...

Experiment properties

—per

et

[ &

Show Clip Gallery

X Bt

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:

(=N o =

El[=

Actions ~

e ne— 4
1

Edit

Copy Image
Copy Title
Copy Description

Export Image

Delete

PCA plot of all protein data

All guantifiable proteins in experiment

nesis Q

Progenesis QI for proteomics logo

A high-resolution image that you can

use in presentations and posters to
show the software was used in your

research.

Data analysis performed using:

ulp Progenesis Q

www.nonlinear.com

Progenesis QI for proteomics
analysis badge

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

I Export all... I[ Close

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.

Waters
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Appendix 9: 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.

-

QOIP Progenesis QlLp Tutorial HDMSe - Progenesis Ql for proteomics (== =]

File Al XY}
Review Experiment Review Peak  Peptide Ion Identify Refine Review Protein n 0 n I | n ea r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report

o A Waters Company

Review Proteins - @ Help ~

< Mo 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) Tag | ¥ Max fold change Highest Mean Lowest

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

protein grouping and more,
- - Select a pathways tool
Protein options... Choose a pathways tool from the list below. You can find out more or download new

plugins using the links below.

Create a shortlist to review
In the table, sort and filter the proteins based Which pathways tool do you want to use?

on their measurements, to generate a shortlist
for further review. ey IIPA: Ingenuity Pathway Analysis v]

@ How are the measurements calculated? @ About this plugin | # Download other plugins

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

Review the proteins

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

View peptide measurements

imhwﬁbﬁﬁwbﬁwﬁm

ihm}b(’\}b}ﬁb}mb
]

You can also double-click to review a protein. -
Export data for further processing

By exporting your data to external tools, there's I SV=1
no limit to your analysis.

[ Export protein measurements ]

[ Export peptide measurements ]

[ Export peptide ion measurements ]

ArcSinh Normalised Ab|

Experiment design 4 b
Review your data from a different perspective:

ign: i 3
Current design: |ABC v Quantifiable proteins displayed: 512 Section Cumplete &)
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Select the appropriate identifier type used for WP Export Pathways Information ==
proteins in the experiment. Configure your export
Choose which identifications to export and the type of analysis you want to perform.

Select the identifier type used for proteins in the experiment:

UniProt/Swiss-Prot Accession =
UniProt/Swiss-Prot Accession

GenPept
GI Number

Note: for proteins with different identifier types,

For expression data, choose two experimental conditions that you would like to

filter the protein list to contain only compounds compare.

with single identifier type at a time, then perform Baseline: Comparisan:

the export operation and merge the resulting lists @a NIECE h
in IPA If greater, gives a negative fold change. If greater, gives a positive fold change.

Finally select the way you want to export the
compounds to IPA.

< Back ] | Export proteins tulPAl [ Close

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.

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.

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:

[UniProthwiss—Prot Accession vl

Select the way you want to export the proteins to IPA:

lUpload expression dataset vI
For expression data, choose two expenmental conditions that you would like to

compare.

Baseline: Comparison:

B2 7 (5] [@c -]
If greater, gives a negative fold change. @A

@ E

[ < Back l I Export proteins tuIPAI [ Close l

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).
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Click Export compounds to IPA.

" " ~
({5 I =) https://apps.ingenuity.c.. O ~ & & || ai Ingenuity — Ingenuity Login | | i} L7 %03
File Edit View Favorites Tools Help
~
Welcome! Please login ntact Customer Support
Email smith@work.com Customer Support
Phone: 650.381.5111
Password  ee Hours: 6am - Spm (PST)
Monday - Friday (excluding holidays)
[] Remember my password support@ingenuity.com
For Product and Sales related inquiries contact:
550.381.5056
Sign Up | Forgot Password sales@ingenuity.com
v
< >
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.
(E=8F=R =

PR TPA

File Edit View Window Help Provide Feedback | Suppert  Janucz Nykiel CloseIPA

| Genes and Chemicals | Diseases and Functions | Pathways and Tox Lists

ymbols/IDs or chemical/drug names here | ‘ P S @ soses

Dataset Upload Workflow Instructions

Enter gene names

Dataset Upload - New Dataset 2016-05-20 10:29 AM =i

1. Select File Format: [Flexible Format | Morelnfo
Data Upload Workflow

2. Contains Column Header: ) Yes @ No
Use Dataset Upload to import your dataset file into IPA.

3. Select Identifier Type: [uniProt/swiss-Prot Accession ~| Specify the identifier type found in the dataset. Once uploaded, many different analysis options exist induding
Biomarker Fiter, Molecular Tox and Core Analyses. Review

4. Array platform used for experiments: | Mot specified/applicable T ‘ Select relevant array platform as a reference set for data analysis. the different type of analyses and see which one 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 a dataset file, click hera.
Raw Dats (512) ' Dataset Summary (1) |
o
[ ~||[ Observation1  +|| [ 1gnore = |[1gnore | |[1gnore ~||[1gnore ~||[1gnore I T = S— ] ]
Batch (mit-tmepoint )
Exp Fold Cha rj Sty _m.u.a'_;dd‘m
1 [P3e73L 1.00802155389087 ) s s permakediat
2 |CAYQRT 1.03618874042727
3 |cavymc3 -1.1630436093987
4 |CAYQNT -1.14248088552437
5 |P43008 -1.00167260838215
6 |CAYR4G 1.11144195146305
7 013430 1.0005161363124 R ) ]
8 |P46587 1.16697510036399 G (BT =]
9 |PB2610 1.14143675382931 [[0pen ] [<anea]
10 |P46593 1.06004923965961
11 |Q96VE9 -1.10613636924535
12 |P41797 1.50747573107542 2. Select the dataset file from your computer and dick the
13 |p2sa77 -1.20624862059398 Open butten.
14 |CAVK39 1.05494661139734
15 |059KT1 1 03909813845519 i Sed\ect Flexible format for the file format from the
16 |CAVLOS -1.0312270752554 ropaown menu.
L?«:?IE; Séég;ig;gggg;i 4. Select an Identifier Type from the dropdown menu. TPA
18 | E supports many identifiers and symbols and wil attempt to
| 19 |094039 1.55325257653893 guess at the type of identifier in your dataset fle. To
iy e e R e e
1 the most appropriate one. If more than one type of identifier
exists in your dataset, select all appropriate ones.
[enBank. -
== 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.
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Appendix 10: Waters Machine Specification

This appendix provides information on the approximate time(s) taken at each stage and the total time taken
to analyse a set of 9 (Phase 1) HDMSe runs on a Waters Demo Spec PC.

Machine Spec: Lenovo
Processor: Intel® Xeon® CPU E5-1630 v3 @ 3.70GHz 12core

RAM: 64.0 GB

System Type: 64-bit Operating System

File Folder Size: Each file folder ((RAW): 40.9 Gig

Analysis Stages:

Import Data:

Alignment:

Peak Detection:

Identify Peptides:

Total Analysis Time:

Restoring:

References

Silva, JC, Gorenstein, MV, Li, G-Z, Vissers, JPC and Geromanos.

Per file
Loading of Raw data per file 10min
Apex Background processing 18min (max)

(re-opening at Import Data)
Automatic alignment of data
(re-opening at Alignment)
Automatic Detection of data
(re-opening at Peak Detection)
Performing MSE Search

(re-opening at Identify Peptides)

Excluding Background Apex Processing

Including Apex processing

Tutorial Archive

(2006); 5 : 144-156 Absolute Quantification of Proteins by LCMSE

Waters
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K40c GPU card

Total

1hr 12min
2hr 42min
20s

3min 45s
10s

9min 25s
10s
13min 15s
10s

1hr 38min
2hr 51min

3.5min

for 9 files

for 9 files

Molecular and Cellular Proteomics
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