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Introduction

This user guide takes you through how to construct a Spectral Library from the analysis of a set of 6 LC-MS
runs with 2 groups (3 replicate runs per group) using the unique Progenesis QI for Proteomics workflow. It
describes the initial analysis of the data followed by the creation and use of a spectral library to identify
proteins in 2 sets of additional samples. More detailed descriptions of each step in the analysis workflow is
described in the main User guides.

To allow ease of use the tutorial is designed to start with the restoration of Archived experiments where the
data files have already been loaded. The document cowers all the stages in the workflow, initially focusing on
the Automatic Processing of the data then the use of the individual analysis stages. More details of the
samples and the proteins present in them are available on page 4.

If you are using your own data files please refer to Appendix 1 (page 34) 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 conwenient time.

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

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

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

LC-MS Dataused in this user guide

For the purposes of this data set the MSE parameters were set to 500:30 instead of the default settings as
defined in Appendix 1 (page 34). This was to done to reduce the time taken to demo the data analysis.
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Tutorial Data

The data files for this tutorial were kindly provided by Catalin Doneanu at Waters Corporation, Milford MA
USA . They were originally generated to examine the relative and absolute quantitation of proteins spike at
different amounts into samples of a monoclonal antibody digest (Infliximab). The idea being to simulate
differential contamination of the mAb preparation and therefore to monitor Host Cell Proteins with high
accuracy using mass spectrometry.

There are 2 spiking amounts employed (fmol/fmol), Refered to as Sample A and Sample B:

Spiked protein Sample A (fmol) Sample B (fmol) Fold change
Alcohol Dehydrogenase (ADH) 100 200 2
Bovine Serum Albumin (BSA) 200 20 10
Cytochrome C (Cyt C) 50 10 5
Enolase (ENL) 250 250 1
Gycogen Phosphorylase b (PHO) 50 500 10

These digested protein standards were added, in the amounts outlined above, to the same amount of the
Infliximab digest and label free LC-MS was performed using a 30min gadient on a CSH C18 (M-class
ACQUITY UPLC) attached toa Synapt G2-Si.

Six of the samples (3 each of Samples A and B) can be processed to generate spectral libraries for the
Infliximab product only and also for the spiked proteins, Infliximab and any remaining contaminants of
Infliximab (Host cell proteins). The remaining 4 samples are treated as example Batches of the Infliximab
purified product with different levels of contamination.

The idea of the data set is to allow you to explore the processes inwlved in making spectral libraries and
then their use in the identification and quanification of Host Cell Proteins using known protein standards to
simulate different levels of contamination.

The raw data has already been loaded into Progenesis QI for proteomics 4.0 in the form of 2 experiments
and licenced archives of these experiments havwe been created:

Spectral Library_create.ProgenesisQIPArchive
Batches.ProgenesisQIPArchive.

Note: these will open at the Import data stage when restored in Progenesis QI for proteomics

A fasta file, Library_mouse.fas, is provided for identification of the proteins; containing sequences for
mouse proteins, Infliximab and the spiked proteins.

Note: there are also 2 experiment design setup .csvfiles and 2 example Spectral Libraries .msp available.

The files described above are all available in the Spectral Library Tutorial.zip downloaded from
nonlinear.com.

The following sections explain how to restore and process the data in Progenesis QI for proteomics v4.0.
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Restoring the Tutorial

Open Progenesis QI for proteomics and download the Compressed (.zip), Spectral Library Tutorial from the
‘User guide and tutorial’ link shown below, placing itin 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.

There are 2 archive files, 2 Grouping files, a fasta file and example Library files.

Now restore the 2 archive files (Spectral Library_Create and Batches). To do this, locate the
‘name’.Progenesis QIP Archive file using the Open button and press Open.

OIP Progenesis QI for proteomics o ll® | =]
File *90en
Experments nonlinear

o A Waters Company
‘ Perform analysis | Combine analysed fractions New to Progenesis Ql for
proteomics?
Recent experiments Here are some resources to help you
get started with Progenesis QI for
proteomics:

* The Progenesis QI for proteomics

P Ope_n Experiment =1 workflow
J#| )i « Prog.. » Progenesis Qlpv4.0 Spectr... « [ #4|| Search Progenesis Qup v405p.. 02| = User guide and tutorial data
i/
= * Frequently-asked questions
Organize « Mew folder =~ 0 @
It Favorites = Name Quickly go to an ion map location
Bl Desktop E i) Batches ProgenesisQIPArchive Want to quickly validate your sample
i i W i 2
i Downloads [l Spectral Library_Create ProgenesisQIPArchive | running by zooming to a knawn ion?
%3 Dropbox

mn

%] Recent Places

ls ShareFile
@ EitTorrent Sync

Desk B ¥ !
B Desktop B, i I,‘I'c‘H"

3 Libraries IR R ik s,
% Documents IS SO il g
A Music sl 4 U » Jump to a specific m/z and RT using the

. = = Go To Location tool in the top-left
File name: Spectral Library_Create.Progenesis v | Experiments and Archives (*.Prc + corner of the ion maps. .
o -

Latest blog posts

= Just because it’s natural doesn't
mean it's safe

= Stay in the fast lane with Progenesis
at ASMS 500, Indianapolis,...

Other experiments

] New | * Stop looking, Start seeing
4.0.6381.30896 * Do you only check data quality when = -

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.

QIF Import Experiment from Archive @

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

Replace an existing experiment

Experiment to replace:

Q) Create a new experiment

Experiment name: Spectral Library_Create

Save to folder: zctral Library User Guide Tutorial\Spectral Libraries I Browse... I

I Import I[ Cancel |

Then press Import. After the import is complete select Close from the File menu and then repeat the
process for the other archive (Batches), restoring them into the same folder.

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: Perform Automatic Analysis of the Library Samples

Having opened the 2 Progenesis archive files the experiments will now be displayed when you open
Progenesis QI for proteomics. Select the Spectral Library_Create experiment and click Open.

WP Progenesis QI for proteomics
File

Experiments

‘ Perform analysis ‘ Combine analysed fractions

=R |Eeh|
"_..-
nonlinear

A Waters Company

-

New to Progenesis QI for

Recent experiments

proteomics?
Here are some resources to help you

Spectral Library_Create
C:\Users\andy.borthwick\Documents\Customer Data\Progenesis QL.p v4.0 Tut..
Last saved: 7/17/2017 3:10:02 PM

arP

Batches

Last saved: 7/14/2017 6:14:01 PM

Options ~ *

C:\Users\andy.borthwick'\Documents\Customer Data'Progenesis QL.p v4.0 Tutorials and De..

get started with Progenesis QI for
proteomics:

m

The Progenesis QI for proteomics
workflow

* User guide and tutorial data

+ Frequently-asked guestions

Quickly go to an ion map location

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

Other experiments

] New (& Open..

500

To start the Auto processing of the six runs in this experiment click Start automatic processing

QIP Spectral Library_Create - Progenesis QI for proteomics

File
Review Experiment  Review Peak  Peptidelon Identify
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics
Import Data L1a (low energy)
Select your run data 500 1000

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

10

Format: EWaters(.raw]E v][ Import... I

© About this data format | 4 Download others

15

Perform automatic processing

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

Start automatic processing

Automatic processing can be started while runs
are importing.

20

25
+ Retention Time (min)

© Learn more about automatic processi ng

L1a (high energy)

Imported runs: 500 1000

=

e o

L1ia Lib Lic e
€

4 - E
: o

N o

E
Fu

=

n| &

. e ; a8
[=

L2a L2b L2¢ <
- [

f=lle =]
Ll XY

nonlinear

A Waters Company

Refine
Identifications

Review
Proteins

Protein

Statistics Report

@ Help ~
Actions ¥ B - =

1500
About this run

# Low energy peak count: 233,371
* High energy peak count: 340,103
# Total ion intensity: 1.983e+007
* Masked areas : none

mfz *

Data import details

* Lock mass calibrated
i. Lock mass m/z: 785.8426

Zoom: @

1500
m/fz *

Zoom: @ Section Complete ()

The Auto processing wizard opens and a series of dialogs allow you to select how you want the runs to be

analysed in Progenesis.

The following pages describe how to proceed with the analysis of this data. Additional details on using the
wizard and fuller description of all the options is available in Appendix 1 (page 34) and from the main

HDMSe User guide.
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Stage 2: Automatic Processingof your data

Perform automatic processing

The Automatic Processing of your data can be set up and started Click the butTtﬁ_n bE_:low fo start autgmtatic .
before the import of your data has been completed by clicking on Dossible. before suggesting the next step,

Start automatic processing. | r——

Automatic processing can be started while runs
are importing.

Note: for this tutorial the data has been imported already. @ Learn more about automatic processing

For the processing of the 6 files in the Spectral library_create experiment make the follow selections:

Step 1: Select the first option, Assess all runs in the experiment for suitability. This tells Qlp to manage
the selection of the Alignment reference for alignment.

WP Start automatic processing EI@

Select an alignment reference
To compensate for dnifts 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?

I @ Assess all runs in the experiment for suitability I

Use the most suitable run from candidates that I select

Use this run:

- Lla

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

] Com)

Click Next. The option to perform Automatic alignment will be selected by default.

WIP Start automatic processing EI\EI

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

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

I Yes, automatically align my runs I

<Back |[ Ned> ][ 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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Step 2: For the purposes of this User guide we will use the default settings for peak picking which you can
review by clicking on Set parameters.

0IP Start automatic processing El@

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

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

[ <Back |[Nexts ][ cancal |

Note: for more details on setting Peak Picking parameters refer to the section on Filtering (page 12)

Click Next.

Step 3: To apply the experiment design in advance Click Set up an experimentdesign then locate the
appropriate file (Library Groups.csv available in the folder you extracted the .zip file) using Browse.

Note: if you do not enter a name for the experiment design it will adopt the name of the first column in the
Library Groups.csy, in this case Conditions, this can be changed as required in the main workflow.

QP Start automatic processing EI@

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

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

|[#]:Set up an experiment design |

Enter a name for the experiment design:

Conditions
Load the criteria for grouping runs from this file:
nesis QLp v4.0 Spectral Library User Guide Tutorial\Library Groups.csv

Group runs by: | Conditions "

What file formats are supported?

< Back || Next > ” Cancel

Note: you can also 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.
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Step 4: To automatically process the identification of peptides using there MSE fragmentation data in the
tutorial data click on Set parameters. The default Databank is for Swissprot-1.0 (which is a locked example).

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

QIP Start automatic processing EI@ OIP Enter search parameters =]
Ider.ltifv .Peptides . . . . Enter the search parameters
Get identifications for the peptides in your samples using their MS* fragmentation Select your FASTA file containing peptide and protein identifications:
data.
| swrssPROT-1.0 NI
After peak picking has completed, do you wish to automatically identify peptides? Enter the search parameters to use:
Use MS® data from my runs to identify peptides # | Common search parameters
| Set parameters... I > Digest reagent: Trypsin 'l
Missed cleavages: 1 1 max
Max protein mass: 250 kDa '|
Modifications: [F] Carbamidomethyl C
Oxidation M

Add/remove modifications
w | Search tolerance parameters

« | Ion matching requirements

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

Modification editor... | I Reagent editor... ‘

< Back || Next > |[ Cancel

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
(Library_mouse.fas).

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

P Databank Editor (23]

& MName Narme: Spec Library DB
& SWISSPROT-1.0

Parsing rules:| | UNIPROT v|

Location: ary User Guide Tutorial\Library_mouse.fas Cl

I Save I [ Cancel

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

Search Tolerance parameters:
lon matching requirements: are set at

Fragments/peptide: 1, Fragments/protein: 3 and
Peptides/protein: 1 by default

Click Save parameters and then Next.

QIP Enter search parameters

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

E s

I Spec Library DB I v] [ Edit...

Enter the search parameters to use:

| Common search parameters

Digest reagent:

[Trypsin V]

Missed cleavages: 1) 1 max

Max protein mass: 250 kDa -

Medifications: [F]

Carbamidomethyl C
Oxidation M

Add/remove modifications

~ ) Search tolerance parameters

Peptide tolerance: ppm
Fragment tolerance: ppm
FDR less than: 4 %o

| Ion matching requirements

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

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

Modification editor... ] E Reagent editor...

[P Start automatic processing

B Eem| ™)

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:

0IP Start automatic processing

e
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-M -
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

IRelative Quantitation using Hi-N vI

) ) [=]
Number of peptides to measure per protein (N): Eﬁ

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

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

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

protein's,

[ <Back ][ Fnish |[ cancel | [ <Back |[ Finish ][ 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.
Use the drop down to reweal the alternative methods for protein quantitation

Select the Default option and click Finish.

The process starts with the selection of an alignment reference and completes with Protein quantitation.

]

\/Kocing Complete

Automatic processing complete.

Time taken: 3 minutes 53 seconds

=)

QP Automatic Processing (233%)

Automatic processing

Current step: Choosing an alignment reference...

==

+ Importing runs: 6 of 6 processed

" Selecting reference: Choosing an alig i (-3
Aligning runs: Pending...
Peak picking: Pending.. + Importing runs: 6 of 6 processed
Creating design: Pending... + Selecting reference:  Llb
Identifying peptides:  Pending... + Aligning runs: 5 of 5 processed
Pratein guantitation:  Pending... + Peak picking: 4994 peptide ions found

Created
1005 search hits

Relative Quantitation using Hi-2

+ Creating design:

+ Identifying peptides:

+ Protein quantitation:

Cancel

Close | [ QC Metrics 3) |

10
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As the whole process proceeds you get information on what stage has been performed and also the % of the
process that has been completed.

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 39)

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

When Processing completes click on Close and the on Review Alignment in the Workflow

Select one of the available data fermats then

QP Spectral Library_Create - Progenesis Ql for proteomics [=][&][=]
File LAl X T
Review Experiment Review Peak. Peptide lon Identify Refine Review Protein n 0 n I i n ea r
Tmport Data | Alignment Fitering ~ DesignSetup  Picking Statictics Peptides QCMetrics  Identifications  Proteins Statistics Report
0 A Waters Company
@ Help +
Import Data L1b (low energy) << || Actions * a
Select your run data 500 1000 1500

About this run

mfz *

 Low energy peak count: 222,293

click the Import button:
| [ 1mp

@ About this data format | % Download

Format: | Waters [raw)

Perform automatic processing

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

(& Restart automatic proc

Automatic processing can be started while|
are importing.

@ Learn more about automatic pro

1

WP Processing Complete

Automatic processing complete.

Time taken: 3 minutes 53 seconds

* High energy peak count: 328,234
= | * Total ion intensity: 1.548e+007
® Masked areas : none

[ Alignment reference

+ Importing runs:
 Selecting reference:
+ Aligning runs:

+ Peak picking:
 Creating design:

+ Identifying peptides:

6 of 6 processed
Lib

5 of 5 processed

4994 peptide ions found
Created

1005 search hits

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:

(& Restart automatic processing

+ Protein quantitation;

Relative Quantitation using Hi-3

Imported runs:

Data import details
* Lock mass calibrated

QC Metrics (3)

i Lock mass m/z: 785.8426

You can explore and re-perform the steps, sequentially and/or as part of the automatic processing as

described in this guide.

For this data set, the quality of the alignment (as indicated by the high scores) and detection following

s
-
5
£
alE
:
g%
15
ot +
e
=40
a1
2
w
- [

Zoom: @ Section Complete ()

automatic processing does not require to be re-performed.

P Spectral Library_Create - Pragenesis QI for proteamics

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

$  This run is protected from editing

Review the alignment

Using the quality control measures, review and

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

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

&)

@ Learn about the review and editing process

Ion maps: & Alignment target % Run being aligned

(B B

4 Retention Time (min)

Ton intensity map
500 1000

Run Include?  Vectors| Score =

Lla % 366 95.4% —

"l

Lib v % Ref E

‘ . o

Lic g 665 99.0% g E

LZa & 558 97.5% €

L2b & a0 |oram| 8§

]

L2 g 481 97.7% =
Alignment guality: Good oK

File I Y

Review Experiment Review Peak Peptide lon Identify Refine Review Protein n On | i near

Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report
] AWaters Company
Review Alignment Show Aligned ~ ] [ Show Unaligned X RemoveVectors -
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
@ Learn about the visualisations shown here 500 1000 1500 500 1000 1500
miz * miz *

20

4 Retention Time (min)

Zoom: !‘.{
Total ion chromatogram
1500

miz *
200000

ty

21500001

fensi

100000

- L'L M JJJ’JLJLLJ le\wUM 'IH\ ll

0 U T T T
10 15 20 25

Retention time (min)

Section Complete ()

G s

Needs review
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Stage 3: Filtering

At Filtering you can review the total number of peptide ions detected (4994) and choose to keep all or those

which meet certain filtering criteria.

Review
Proteins

=0 EEE X
L4 X 1

v il nonlinear

A Waters Company

QIP Spectral Library_Create - Progenesis QI for proteomics
File
Review Sxperiment  Review Pesk  Peptide lon Identify Refine
ImportData  Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications
Filter peptide ions ) o~
You can filter peptide ions that you do not wish to 501 =
include in your analysis by using the criteria below. -
‘ '
Select all peptide ions matching the following filters: 7
v ) Inside area i
I v ) With charge I 103 —_
v ) Number of isotopes 9
‘ Delete 0 matching peptide ions ‘ E T
= 157 —
o
5 s £ 7
1 Delete 4994 non-matching peptide ions ‘ ‘é i
(4994 peptide ions in total) § .
& 21
i |
263 =
Normalisation B A
Note that all remaining peptide ions will be used in T
the normalisation calculation. If deleting a substantial -
number of peptide ions, you should review the T T T T T T T T
normalisation afterwards.
500
‘ Review normalisation >> ‘

‘ Section Complete ()

For this particular data set we will reduce the peptide ions to having a ‘charge state’ of 2 and above by

filtering the Charge state 1 peptide ions.

Select With charge and tick the Peptide ions you wish to remove from
the analysis.

Following deletion of the peptide ions that do not meet the criteria this
leaves 4097 peptide ions with a range of charge states 2 to 20.

Tip: when filtering on one property of the peptide ions i.e. charge
state, make sure you have ‘collapsed' the other filters as they are
applied concurrently.

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

Select all peptide ions m Filter peptide ions

You can filter peptide ions that you do not wish to

include in your analysis by using the criteria
below.

~ | Inside area

~ | With charge

Select all peptide ions matching the following

~ | Number of isotopes | =
filters:

* | Inside area

| With charge

[ ¥ charge 1 (897 peptide ions)|

[C] Charge 2 (1802 peptide ions)
[C] Charge 3 {1282 peptide ions)
[C] Charge 4 (529 peptide ions)
[C] Charge 5 (236 peptide ions)
[C] Charge 6 (117 peptide ions)
[C] Charge 7 (46 peptide ione)
[C] Charge 8 (L8 peptide ions)
[C] Charge 9 (4 peptide ions)

£ Charge 10 (4 peptide ions)
[C] Charge 11 (7 peptide ione)
[[] Charge 12 (11 peptide ions)
[C] Charge 13 (12 peptide ions)
[T] Charge 14 (4 peptide ions)
[[] Charge 15 (4 peptide ions)
[[] Charge 16 (6 peptide ions)
[C] Charge 17 (2 peptide ions)

[T] Charge 18 (3 peptide ions)

ith charge
Charge 2 (1802 peptide ions)

[C] Charge 3 (1282 peptide ions)

Now mowve on to Experimentdesign

Waters
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~ | Number of isotopes

Delete 897 matching peptide ions.

Delete 4057 non-matching peptide ions

(4994 peptide ions in total)
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Stage 4: Experiment Design Setup for Analysed Runs
At this stage in the workflow you can setup one or more experimental designs for your data.

Currently the Between subject experiment design has been set during the Automatic processing of the data,
with 2 conditions: L1 and L2.

QP Spectral Library_Create - Progenesis QI for proteomics EI@
File Ll Fr)
Reviaw Experiment  ReviewPeak  Peptide lon Identify Refine Rewiew Protein n 0 n | I n ea r
Impor: Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications. Praotsing Seatistics Report
(] A Waters Company
Conditions | * | New |I &) Help ~
Setup conditions Runs | Add Selected Runs to Condition ¥
Setup the conditions that you want to compare below
(e.g., control, drug A, etc), and then assign each of
your samples to the correct condition.
B L Delete
Lla Remove
Lib Remove
lic Remove
L2 Delete
LZa Remove
LZb Remove
L2c Remove
Add condition.. N .
Section Complete )

Note: you can use the New tab to create another Experiment design as required .

Details on the use of the next 2 steps in the Workflow: Review Peak Picking and Peptide lon Statistics are
available in the main HDMSe User guide.

For the purposes of this Tutorial we will move directly to the Identify Peptides stage by clicking on the

workflow
QP Spectral Library_Create - Progenesis QI for proteomics [E]
File A4 X I
Revisw Experiment Review Peak Peptide lon Identify Refine Review Protein n O n I I nea r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QCMetrics  Identifications Protsin: Statistics Report
O A Waters Company
13
Waters
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Stage 5: Identify peptides

Progenesis QI for proteomics is designed to perform peptide identifications either directly or by allowing you
to export MS/MS spectra 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.

Identifications for peptide ion 3

U

0P Spectral Library_Create - Progenesis QI for proteomics =N EoR =
File "0 e
Review Experiment Review Peak Peptide lon Identify Refine Review Protein | H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n I n ea r

. . @ Help ~
Identify Peptides = Mo filter applied
Select your peptide identification method: |Peptide Tons (41 5 identified)| | Create..
Ion Accounting -
I 2 I # Identifications m/z Charge Retention time Drift ime Tag |~
Hel
Hee e1 1 12072552 3 1711 5.82 il
For MS®, HDMS® and SONAR data o2 0 9180197 4 1711 264
Enter the search parameters B
Select your FASTA file containing peptide and H_ 18.52 m-
protein identifications: o4 0 6669933 3 2224 374
| Spec Library DB ~ | [ Edit.. ] o6 0 650.3476 3 2199 319
Enter the search parameters to use: e7 1 8994632 2 2321 333
# | Commen search parameters o8 0 949.0391 2 21.98 5.54

A Waters Company

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

Mogification editor... | | Reagent editor...

Missed cleavages: 1 max
Peak mass Peptide mass Protein mass Mass Error (Da) Mass Error (ppm) Score Seq. start Seq. en 81852 835 854 885 686,857 689
Max protein mass: 250 kDa - = mfz *
e
Modifications: [F] Carbamidomethyl C |||
3 Oxidation M
c
Add/remove modifications E
= |
~ | Search tolerance parameters ;‘ E 4
=lc
+ | Ton matching requirements ? ‘E
=
&
Search for identifications &
Identifications will be assigned to the relevant 4 \Il 4 -
features automatically.
6 / 6 runs ready for searching Fragment matches for: NYYGSTYDYWGQGTTLTVSSASTK
KT ——=3 A3 = S VT — = LT T G —— 030 " o —T: t t n—
——Nr—f— e ——Y DAY —W— QT TLTV: } shsTR————
Search for identifications %‘100— | | | | | |
3 | |
- g i i i
Import existing results.. S 504 i i ih i i il i i
HEFRINE I EITEEE
S S T i ‘LJ|.|LI 1 NS N N I ) IO : , ‘
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
Admin tools miz

Section Complete ()

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

Note: Following the automatic processing, described in
Stage 2 (page 7) of this guide, the Identify Peptides page
currently displays the full list of the detected peptide ions in
your experiment.

The left hand panel will display the Fasta File used (Spec
Library DB) in the search and the parameters and settings
used to control the search.

Waters
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For MS®, HDMS* and SONAR data

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

l

ISpec Library DB vI [ Edit...
Enter the search parameters to use:

# | Common search parameters |« |
Digest reagent: [Trypsin vl
Missed cleavages: U 1 max
Max protein mass: | 230 kDa &
Modifications: [F] Carbamidomethyl C

0 oOxidation M
Add/remove modifications

~ | Search tolerance parameters 3
Peptide tolerance: ppm
Fragment tolerance: ppm
FDR less than: 4 %o

» | Ion matching requirements
Fragments/peptide: | 1 or more
Fragments/protein: | 3 or more
Peptides/protein: 1 or more

14
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Stage 6: Refine Identifications

Before attempting to create a Spectral library from this data one should refine the quality of the search
results by filtering out peptide identifications base on the score and number of hits.

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:

Remowe identifications with a Score less than 4

[P Spectral Library_Create - Progenesis Ql for proteomics
File
Review
Alignment

Experiment

Import Data Filtering Design Setup

Refine Identifications

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

Specify a set of deletion criteria

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

Delete the unwanted identifications
To delete the identifications you don't want, click
either:
* Delete Matching Search Results, to delete
the highlighted 1Ds
* 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...

# Total Hits  m/z RT (min Charge Tag

1 120728 1711 3 .’:.
3 2 88408 1852 3

7 3 899467 2321 2

17 3 13256 1853 2

18 3 973531 2229 2

23 4 93747 2138 2

24 2 649367 2226 3

33 2 93847¢ 1260 2

B’ 2 1005.4¢ 2417 2

42 3 70138t 1975 3

47 3 632697 2202 3 -

4 nm | b

oo =S

Al Y]

nonlinear

A Waters Company

Review Peak Peptide lon Identify Refine Review Protein
Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report
Batch deletion criteria
I Score [Iess than '| 4 I Sequence Length |less than '|

Hits |less than v|

Absolute mass error (ppm) | less than '|
m/z |less than v|

Retention Time |less than -

Charge | less than '|
Seguence | contains '|
Accession | cantains '|
Description @|

Modifications | contains M

I Delete matching search results I l Delete non-matching search results ] [ Reset the criteria
= Score Hits m/z  RT(mins) Charge Mass Mass ern Sequence Accession

2261 000 1 81292 17.26 2 1623.8: 4.88 @ ~QSPEKGLEWVAEIR @ 123456 [
2287 000 1 59880 2319 2 1195.5¢ 417 @ CLLNNFYPR @ 123456 [
2294 528 1 64631 939 2 129060 3.72 @ ECCDKPLLEK @ Po2789 [
229 6.09 2 36722 1073 2 73243 1222 @ NVPLYK @ Po0g24
2308 514 1 63331 1710 4 252927 578 @ VSFSCRASQFVGSSIHWYQQR @ 123456 [
2316 5.28 1 43121 940 3 129067 1319 @ ECCDKPLLEK @ Po2759 [
2339 7.03 1 51760 1946 3 1549.70 737 @ IGEEYISDLDQLR @ PoD4s2
2357 6.25 1 34570 674 2 69539 2009 @ DHLVGR @ PoD482
2375 5.99 2 546.82 1575 2 109162 745 @ EDLIAYLKK W P52894
2382 712 1 43592 1402 3 1304.7: 1681 @ HLVDEPQNLIK W P02769
2383 000 2 49526 1040 2 988.50 6.68 @ SEVYHNLK @ roog24
2402 6.60 3 50375 822 2 1005.4¢ 6.89 @ FGCRDPVR @ roo4sg [
2414 000 1 82688 2418 2 1651.7¢ 3.85 @ GITWGEETLMEYLE @ r62394 -
2418 6.24 2 51202 1784 4 2044.0¢ 9.82 @ RHPYFYAPELLYYANK @ ro27s9 L
2445 488 1 62598 1223 3 1874.9: 538 @ VYACEVTHQGLSSPVTK @ 123456 [
2511 5.28 3 67370 17.27 3 201807 538 @ LPLVGGHEGAGVVVGMGENVE @ ro0330
2535 --- - 41821 BE6 2 83440 1008 @ FTISRDD @ 123456
2561 513 1 55795 2139 3 1670.8: 1530 @ TKPREEQYNSTYR @ 123456 -
| in \ v

l Resolve conflicts » >

| |439 search results. 105 matching batch delete optians.l

Section Complete ) |

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

matching search results.

Note: the search results matching the filter criteria turn pink and the total is displayed at the bottom of the
table (in this example: 105 matching out of 439)

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

Click Yes.

QP Delete 105 search results?

EZ

) Are you sure you want to permanently delete 105 peptide search results?

s |

Having applied all the filters there will be 334 search results remaining

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

Waters

THE SCIENCE OF WHAT'S POSSIBLE."

15



Progenesis QI for Proteomics Spectral Library User Guide

Stage 7 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 can be accessed at the bottom left of the Refine Identifications stage.

e 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.

e Atthe resolve conflicts stage, sort the conflicts by descending order to view the list of conflicts

QP Spectral Library_Create - Progenesis QI for proteomics

e Review Experiment  Review Peak  Peptide Ion Identify Refine
ImportData  Alignment Filtering  Design Setup Picking Statistics Peptides QC Metrics  Identifications
@
Prateins No filter applicd Peptide ions of PO0439
Create.. |

Accession Peptides Unique | Conflict] Score Tag = # £ @ Score Hits  Correlation
(g POD48Y 53 51 3 424 V| 1208 0 5,06 4 0.999
@ QanNask 3 1 3 131 v 1890 0 161 1 0.999
@ Poo9z4 24 22 2 218 Vo677 1] 5.03 3 1o0n
@ PoO330 20 20 2 144 V] 169 1] .49 4 Loon
@ porT4 Z 1 2 116 v 1131 1] .56 3 Loon
@ QTsHUT 1 o 2 439 Joms e o 466 3 Loon
@ PoaTey 41 40 2 322 v o233 2 7.06 5 0.993
@ 123456 44 43 1 368 ¥ 3 e 0 4,66 1 1000
@ PO208E (+2) Z 2 1] 136 V| 1147 e @ 1000
@ P62894 (+2) 11 1 0 64.9 vl 245 e 1 5.5 3 1000
@ QBBKAZ 1 1 o 0 v o363 1] 117 4 Loon
@ o7oz00 1 i o 0 v 1857 1] 5.56 1 0.999
@ POOTEL ) 5 1] B Vo3 1] £.99 [ Loon

« . » « I

1 Protein: P00489 Glycogen phosphorylase PHO

In this example there is a small number
Proteins table.

Review
Proteins

Mass

1356.774
1336.782
1228.682
1441707

2306.15

2447.213
1439.749
2447.198
2117.137
2117.163
1570.843
1579.837
1853004

Protein
Statistics.

PMdass error (pu,
o.17
16.2
127
13.2
417
114
135
5,26
21
15.2
114
T.05
932

Report

RT {mins)
134
134
19.8
178
23
174
19.5
179
0.9
209
20,9
20,9
24,6

N filter applied

Charge
2

[ N T I I )

Tag

=5 Ech
.’.
nonlinear

==

A Waters Company

Create.. |

* Abundance Conflict: =
6.1E+03 1
3.01E+03
112E+04
3.76E+04
5.16E+03
J88E+04
331E+04
125E+04
4.1E+03

4.75E+04
2.2TE+04
2.59E+03
2,78E+04

= T T T T

of conflicts to resolve as shown in the Conflicts column of the

Resolve the conflicts so as to maintain most of the contaminating proteins. As an example, favouring the
Mouse ‘Activator of 90kDa.. protein’ resolve the 3 conflicts with Glycogen Phosphorylase by un-ticking them

in the top right panel

OIP Spectral Library_Create - Progenesis QI far prateamics

File Review Experiment Review Peak Peptide Ion Identify Refine
Import Data  Alignment Filtering  Design Setup Picking Statistics Peptides QC Metrics  Identifications
@
Proteins No filter applied Peptide fons of PO04B9
Create... |

Dccession Peptides Unique Conflict: Score Tag = # I [ Score Hits  Correlation
(@b POD4BS 51 51 413 1298 o 0 5.96 4 oo

@ Q8N9s3 3 3 131 1m0 o 0 461 1 oo

@ Po0324 24 22 E 218 677 1] 5.03 3 ---

@ QreHuT 1 0 : 439 vl 169 0 6,49 4 1,000
@ PO0330 20 20 2 144 v 1121 1 6,56 k] 1,000
@ P78 2 1 2 178 v owms e 4.66 k] 1,000
@ P0z769 41 40 2 Er) v o33 2 7.06 5 0,999
@ 123456 44 43 1 368 V| o e 4,66 2 1000
@ PE2B94(+2) 11 11 ] 64.9 V] 1147 e - - 1.000
@ PO2088 {+2) 2 2 U 136 V] 25 e 1 5.5 3 1.000
@ PO07EL 5 5 1] 319 V] 363 1] 717 4 1.000
@ Q8BKA3 1 1 0 0 V| 1857 1) 5.56 1 0,993
@ 070200 1 1 o 0 L) 1 6,99 1 1000

. - . e amn = +n00

1 Protein: P00489 Glycogen phosphorylase PHO

Peptide jon visws | Protein resolution

Conflicting proteins for peptide ion 677 Peptide ions of QEN9IS3

Accession  Peptides Unique Conflict: Protein Score Py # 5 [ Score  Hits Corelation
@ Pondse 51 51 Pt s0: @ 67 e 0 413 1 0954
@ Qanas3 3 3 131 Ve @ o1ms e 0 4 1 -04R3
7 1208 e 0 - - 0851
7 e 0 415 1 0,958
a = il < =
(€ Refine Identifications | [ Protein options.. | | Recalculate abundances

Review
Proteins

hass
1356.774
13567483
1228682
1441707
2306.15
2447.213
1420749
2447198
2117137
2117163
1579.843
1579.837
1853.004

Iass

1228.682
1245.642
1356.774
1336.783

Protein
Statistics

Mass error (p...
9.17
16.3
127
132
417
114
125
5,26
311
152
114
7.95
9.32

4 Protein: Q8N953  Activator of 90 kDa heat shock protein ATPase homolog 2 0S=Mus musculus GN=Ahsa? PE=2 Sv=2

bdass error (p...
.58
2.96
0.912
a0l

Report

RT {mins)
134
134
15.8
178
2
179
19.5
179
209
209
209
209
246

RT (mins)
15.8
15.7
13.4
13.4

No filter applied

Charge
2

Charge

Tag

Tag

[E=5 =R
Ll X}
nonlinear
A Waters Company
Create... |
* Abundance Conflict; =
6.1E+03 L
301E+03
112E+04
3TRE+04 1]
S.16E+03 1]
3.B8E+04 1]
331E+04 0
1.25E+04 0
41E+03 0
475E+04 0
227E+04 0
259E+03 0
2THE+04 1]
v
= Abundance  Conflict
112E+04 g
199E+03 [N
6.1E+03 [N
301E+03 [
»
Section Complete

Waters
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Details on performing the remaining conflict resolution are available in Appendix 6 (page 49)

Proteins . Nofilter applied Peptide ions of PO2769 . Nofilter applied
Y ‘ Y
‘ Accession Peptides Unique  Conflict: Scare Tag ~ # Z [@ Score Hits  Correlation  Mass tdass errorip..  RT (mins) Charge Tag ~ Abundance Conflict: *
@ Po04pg 51 51 0 413 ] se1 o 0 664 5 1478.805 112 10.4 2 171E+04 0
@ Q8NSS3 3 3 0 121 3236 o 0 664 2 1478799 7.09 10.4 3 133E+03 0[5
@ Po0s24 FE 2 0 204 /01 401 2 1.000 1638950 17.4 15.1 3 24E+04 0
@ QreHUT 1 1 0 4.39 5 @ 1 6.23 3 0.999 1879.937 123 15.8 3 3E+04 0
@ Poo330 20 20 0 144 1364 @ 1 6.23 1 0.998 1879.925 5.94 15.8 2 477E+03 0
@ pPoTr24 2 2 0 17.6 123 0 0 546 3 0.998 1638.94 5.99 151 2 5.05E+03 0
i@ PO2769 R 40 308 #0096 4 0.999 1398704 131 112 2 2.59E+04 0
@ 123456 44 L] 368 41 0 0 Tz 3 1000 1304.728 153 14 2 L0TE+04 0
@ P62894(+2) 1 1 0 649 382 0 0 TA2 1 1000 1304.731 18.8 14 3 LGE+03 0
@ PO2088 (+2) 2 2 0 16 567 @ 1 5.2 2 1.000 1306.942 147 18.6 3 2.28E+04 0
@ PooTEL 5 5 0 318 061 @ 0 559 2 0.999 1306.921 413 18.7 2 3.03E+03 0
@ QsBKA3 1 1 0 0 21 @ 0 447 2 1.000 1162.643 173 15.9 2 298E+04 0
@ 070200 1 1 0 0 0400 46T 2 0.886 1722.853 933 2 3 7.35E+03 L
r - | . 'T\ PSRN ana - L e —— o p— s
1 Protein: P02769 Serum albumin BSA
§ Protein: P07724 Serum albumin 0S=Mus musculus GN=Alb PE=1 S5V-3
Conflicting proteins for peptide ion 3236 Peptide ions of PO7724
| Accession Peptides Unique  Conflict: Protein Scare Pe | # z B Score Hits  Correlation  hass fdass errorip..  RT (mins) Charge  Tag ~ Abundance Canflict;
@roziss o a0 0 308 [ 6.6e 581 @ 0 664 1 1.000 1478.805 11.2 19.4 2 171E+D4 [
o poTrag 2 2 17.6 6.6¢ 3236 ® 0 664 1 0999 1478799 109 19.4 3 133E+03 [ 1
w7 & 0 437 1 1000 1900.593 207 12.3 4 L03E+04 [ 1
« 1 3 < 1. (3
[ Protein options...] I Recalculate abundances I

After resolution of the Conflicts there will be no Conflicts remaining in the Proteins table.

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

Stage 8: Creating aSpectral Library

The Review Proteins stage opens displaying details for all proteins. Before creating a Spectral library from
the identified proteins you can explore the correlation of the peptides/peptide ions with the behaviour of the
protein with regards to the protein behaviour between the same conditions used in the experiment.

QP Spectral Library_Create - Progenesis QI for proteomics =l o)==
File YY)
Review Experiment Review Peak  Peptide lon Identify Ri Review Protein n nI i n r
Impert Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Igentifications Proteins Statistics Report 0 ea
~ A Waters Company
@ Help ~
[® Return to lst of proteins | [ 4 Previous protein | [ £ Next protein LD
Review selected protein Accession: P52894 @

T Nofiher applied
Review the selected protein's identified peptides and Description: bovine cytochrome C
validate their expression patterns.

E Identifier Ions Scare Anova (p) Max Fold Change  Highest Mean Lowest Mean Tag Abundance Neutral Mass Retention

(11wt [2 |
RETT
o]

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

B

Show:|® (O Peptide ions

B

ii

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

i

ii

HEX

[ issan]s

HEC
8

E

E

<

B

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

B

[ select all peptides | [ Select peptides of ~ |

B

8.46_677.3877n 125E.05

i ] ,

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

B

3:
0.28 15837695t

B

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

B

@ Learn about tagaing and filtering

Standardised Expression Profiles -
You can then review their identifications in more [ i )

detail at the Refine Identifications step.

[ ——p—
PO
5 & 8
/

a5

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

To view all the peptides assigned to a protein either double click on the protein or on View peptide
measurements. For a protein you can order the peptides based on the correlation score and then select all
of them, the example below shows a high correlation for all the identified peptides of bovine cytochrome C

17
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You can create a spectral library to one or more proteins in Progenesis QI for proteomics by selecting the
peptide ions identified as corresponding to a particular protein. One way of doing is to tag the peptide ions
for a protein(s) and then simply export them to create a spectral library.

First example library to create is for the antibody protein 123456 where the table indicates that there are 44
unique peptides for this protein.

Double click on the protein or click on View peptide measurements

T
0P Spectral Library_Create - Pragenesis QI for proteomics |- = s
File *9@9es
Review Experiment Review Peak Peptide lon Identify Refine Review Protein I H
Impert Data Alignment Filtering Design Setup Picking Statistics Peptides QCMetrics  Identifications Proteins Statistics Report Ino n ! 1 nea r
w w w w w et w et w . v W A Waters Company
@ Help ~

Review Proteins ‘ T Nofiter appled ‘ 1
o

Using this screen, you can find the proteins of
interest in your experiment.
1 Set the quantitation options Accession Peptides Umque peptides Confidence scare Anova(p) qValue Tag |+  Maxfold change nghest Mean Lowest Mean Description
1 you've not already done so, choose between 0 Fo0dss 51 13 307607 123E-06 205 Glycogen phosph

relative and absolute quantitation, use of Hi-N,

e s s e 1t m ---——
@roz7ee 40 427609 5.12E-08 6.81 Serumn albunmin B

@ pong24 22 22 204 14E-05  28E-05 116 L1 L2 Enclase 1ENL
Create a shortlist to review
2 In the table, sort and filter the proteins based @ Po0330 20 20 144 332E-05 5.01E-05 132 L2 L1 Alcohol dehydrac|
on their measurements, to generate a shortlist @ pe2894(-2) 11 i1 6549 8.28E-07  24BE-06 31 L1 L2 bovine cytochron|
for further review.
@ Po0761 5 5 319 0.000287 0.000383 109 % L2 Trypsin OS=5us 5|
© How are the measurements 7
. . @ Qengs3 3 3 131 405e-10 0131 5.09 L2 Ll Activator of 90 k|
To sort the table by a given value, simply click
the relevant column header. @ro7724 2 2 176 338E-09  1.04E-07 6.82 % L2 Serum albumin Q|
3 Review the proteins @ poz088(-2) 2 2 136 3.34E-05  5.01E-05 128 L2 Ll Hemoglobin subt
For each protein of interest, review its peptide @ qQrsHu? 1 1 439 0.000343  --- 219 L2 L1 Glycophorin-C 0f _

measurements and correlations:

| View peptide messurements |

You can also double-click to review a protein,

O m ] b

Selected protein: Light Chain

View peptide measurements

4 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

4 »

Export paptide ion measurements
Quantifiable proteins displayed: 13 Section Complete

Then click Select all peptide ions to highlight all the rows in the table. Right click on the table and create a
new tag (Protein mAb product) for all the highlighted ions.

OIP Spectral Library_Create - Progenesis QLfor protearnics =B =E]
File il X 1
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 Irl On ! I nea r
W/ A A v St W/ A A v . w w A Waters Company
@ Help~

© Return to list of proteins | [ 4} Previous protein | [ £ Next protein |

Review selected protein Accession:

Review the selected protein's identified peptides and Description: Light Chain
validate their expression patterns.

‘ ? Mo filter applied

& Scare  Carrelation ¥ Abundance mjz

Anova [p) Max Fold Change Highest Mean Lowest Mean Tag Charge Retention Time (mi

3781871 | 2
2

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

Show: ) Peptides|

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

Mo tags ta assign s

z
=
|
g
29
[ | ! New tag.. (M) Protein mét pracuc]
=
=
[ |
]

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

Select all peptide icns

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

Quick Tags

Edit tags
Add to Clip Gallery.,

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

@ Learn about tagging and filtering

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

RS —

o

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

To create the library from these tagged peptide ions click on Identify peptides on the workflow

18
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Then create a filter to reduce the table to only those

ions identified by the tag (Protein mAb Product). To

create the filter drag the tag set on to the panel ‘Show peptide ions that have all of these tags’, to restrict

the table to showing only these peptide ions.

QP Spectral Library_Create - Progenesis QI for proteornics E@
File 31 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 Repart nonilinear
@ A Waters Campany
i 5 ©) Help ~
Identify Peptides = No filter applied P
Select your peptide identification method: I Peptide jons (310 identified)l Y
2, Ion Accounting v]
[ 2 # Identifications m/z Charge Retention time Drift time Tag |~
hee N E 2 E NS
O il |1 1207.2552 17.11 5.82 .
For MS*, HDMS® and SONAR data a2 0 algalar 4 1711 264 =
g:lter the search parameters az |1 2040 N tpen 243 @
pro| OIF Filter the peptide jons 174
E Create a filter 319
Ent| Show or hide peptide ions based on a selection of their tags. Move tags to the appropriate 533 (] -
boxes to create the filter. For more guidance, please see the online reference.
Dig|  Available tags: Show peptide ions that have all of these or (Da) Mass Error (ppm) Score Seq. start Seq. end Sequence - 1204|1205 1208 1210|1212
: e miz *
s = e vonawesovJiE
(@ Protein mAb product (72 peptide ions) =
g
Ma: s 1
Bl /
Mo Show peptide ions that have at least one o -?,
of these tags: s
| ®
&
‘ S
v
Hide peptide ions that have any of these
" tags:
Fra|
Fra) ed identification is inherited from another charge state
Admin
Change Clear the filter
are avai
 Modification editor... | | Reagent editar... Section Complete ()

Select Export spectral library... from the File menu, name and sawe the library, Product _Library.msp.

QIP Spectral Librany Create - Progenesis Ql for prateamics

Review Peak Peptide Ion Identify Refine Review Protein H
H Save Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report non I I near
C§ Close () A Waters Company

Export peptide icn data...

Export deconvoluted peptide ion data... Peptide ions (310 identified)

Import peptide ion numbers as tag.. #

Identifications m/z

Export all identifications... 1207.2352 3

17

Export spectral library...

Charge Retention time Drift time

el 1
2 0w s ww |

==

0 ) Help =
3 Tag filter applied
peptide ions may be hidden

|

11 5.82

Tag v
-

Export Peptide3D spectra to MGF... e7 1 8994632 2 2321 533
EB QP Export spectral library .
Ex; 8
- @Ovl L v Spectral Libraries - |‘, | | Search Spectral Libranes 2| 5 .
Expd Organize = New folder = @
i — Name ’ Date modified B ror (ppm) Score Seq, start Seq.end Sequence REAEEIETEIEEESE
W Favorites = m/z *
d £
% | Exit B Desktop [§5 Product Libransmsp /1172017 655 M Windows Ir [ [7se]i01  [124 [ NwesTED SE Il
L w
o I8 Downloads = ol il
" =l Recent Places =1 l-”-UJ)
o s
o Libraries =k
| Documents RELE
o Music
v
[E] Pictures L ) ) ) B ) ‘
A TG G T Y- T DY T 56 T Y- T
B videos 4| U [ | om, +G+—g—+—cT— n t SASTK {
Fra | § e
File name: | Product_Library.msp I - % I i i | i ‘
F ; B g iid
e Save as type: | Spectral libraries (*.msp) v] YT IR S RN 0 . ‘ [ .\ : " :
1200 1400 1600 1800 2000 2200 2400 2600 2800
Admin § iz
Ch
aema= ] (& Hide Folders [ ] [ comea |
Section Complete ()

¢

Having exported the library clear the current Tag filter by clicking on Edit and the Clear the filter

To create a second example spectral library from al

| the peptide ions for all the identified proteins in this

analysis, first return to the Review proteins stage using the Workflow icon.

Waters
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Then select the first protein, double click on it and ensure that you are looking at the peptide ions.

Review Experiment Review Peak Peptide lon Identify Refine Review Protein I
Impert Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report non I nea r
@ @ (] (] @ ] @ @ (] Q (] [0 T o
@ Help ~

Review Proteins

“ Nofilter applied

Using this sereen, you can find the proteins of ‘ ? Create... P
interest in your experiment. { )
1 Set the quantitation options Accession Peptides ' Unigue peptides | Confidence score Anova (p) gValue Tag ~ Maxfold change Highest Mean Lowest Mean Description

If you've not already done so, choose bstween > 3.07E= z

relative and absolute quantitation, use of Hi-N, = ‘ ‘ | ‘ LI |1'23E 6 | | 258

protein grouping and more. @ 123456 44 a4 368 0.000445  0.000534 108 L1 L2 Light Chain

@rozrss 40 40 208 427609 512608 651 L1 2 Serum aloumin B}
A nnnona an " ana 1 ac ne aec ns 11& " & . L=

The click Select all peptide ions for Glycogen phosphorylase

File LI TN
Review Experiment  ReviewPeak  Peptidelon  Identify Refine Review srotein li
Import Data  Alignment Fitering ~ DesignSetup  Sicking Statistics Peptides  QCMetrics Identifications  Proteins Statistics Report n (0] n linear
(& @ () ™ @ (& @ () [ L) ) @ T
&) Help =~
[ ® Return to list of proteins ] | 4t Previous protein | [ I Next pmtein] @ el
Review selected protein Accession: P0048S @ ‘ ? No filter applied

Review the selected protein's identified peptides and Description: Glycogen phosphorylase PHO
validate their expression patterns.

Anova (p) Max Fold Change Highest Mean LowestMean Tag | ¥ Abundance miz Charge Retention Time (mi

E # Score  Correlation

1 Choose the level of detail

View the properties and expression profiles of . . t
either peptides or individual peptide ions: D

Shows © Pepides] ® peptas ome]

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

New tag..
Quick Tags

2 Compare expression profiles
Select peptide ions in the table to show their
expression profiles in the chart below. 15

Correlation values for the expression profiles can . 151
also be seen in the table.

[Standardlsed Expression Profiles

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

Yeou can then review their identifications in more

detail at the Refine Identifications step. E
s e~  —
— e — \/

o

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

Right click on the highlighted peptide ions and select New tag... Create a new tag (All peptide ions) click OK
to add the tag to all the peptide ions.

File PP
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 o I near

] ) @ ) ] ) ] ] ] )] v (] TVt g

@ Help ~

l (® Return to list of proteins ] [ i Previous protein ] | Il Mext protein |

Review selected protein Accession: 123456 @ ‘ -? Na filter applied

Review the selected protein's identified peptides and  pescription: Light Chain
validate their expression patterns.

# Score | Correlation Anova (p) Max Fold Change Highest Mean Lowest Mean Abundance m/z Charge Retention Time (mi

1 Choase the level of detail
View the properties and expression profiles of
either peptides or individual peptide ions:
Show: () Peptides @ Peptids ions
SSRGS Protein méb product SEEE

loozs2 | 104 | All peptide ions SRS

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

2 Compare expression profiles
Select peptide ions in the table to show their . Quick Tags 9.305E+04
expression profiles in the chart below. 9
Select al ide ions. 7 I I 3.58E+05

Correlation values for the expression profiles can 1.B18E+04 -
also be seen in the table. " .

Use the Next protein button to step to the next protein and click Select all peptide ions then right click on
the highlighted peptide ions and click on the All peptide ions tag to add the tag to all the highlighted peptid
ions. Repeat this process using the Next protein button to step down your list. Having tagged all the
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peptide ions return to Identify Peptides, using the workflow, and create a tag filter for the All peptide ions
tag

QP Spectral Library_Create - Progenesis QI for proteamics [=] =]
File Ll X 1
Review Experiment  Review Pesk  Pepticelon | Igentiy Refine Review Protein li
ImportDats  Algnment  Fitering  DesignSetup  Picking Statistics Peptices |  QCMetrics Ioentifications  Proteins Statistics Report nonlinear
L) . Aaters Company
@ Help ~

Identify Peptides

T Nofiter applied
Select your peptide identification method:

Peptide ions (310 identified)

(2, Ion Accounting -

EY | 2 Identifications  m/z Charge Retention time Drift time Tag  +

Hel

For MS*, HDMS® and SONAR data o2 0 918.9197 4 17.11 464
Enter the search parameters N
Select your FASTA file containing peptide and b 884062 |3 1852 443 L
protein identifications: o4 0 6660033 3 2224 274
[ seee Library D8 | 1P Filter the peptidz ions 318
Enter the search p| 5.33 ] -

Create a filter

~/ Commonsed  ou.. o hide peptide ions based on a selection of their tags. Move tags to the

Digest reagent: appropriate boxes to create the filter. For more guidance, please see the online Error [ppm) Score Seq.start Seq.end Sequence 1204|1205 |1208 (121D |1212
reference. = miz
- | g’E
Missed clenvages: e [ [~ vonasangitlf
Available tags: Show peptide ions that have all of these e
Max protein mass tags: £ 1
(@ Protein mab praduct (72 peptide ions) el
Modifications: Iﬂ All peptide ions (310 peptide ions) | =k
i
Show peptide ions that have at least one CEE]
of these tags: . B
) Search tolera ‘
~) Ton matchind Hide peptide ions that have any of these
tags:

Fragments/peptid

Fragments/proteir

Admin tools
Change the digest reag| |13 the filter

are available for peptid|

Modification editor.. ] [ Reagent editor... ] Section Complete ()

ication is inherited from another charge state

Select Export spectral library... from the File menu, and then name and save the library as,

P Spectral Library_Create - Pragenesis QI for proteomics =1
Al Y]
Review Peak Peptide Ton Identify Refine Review Protein H
= Picking Statistics Peptides QC Metrics  Identifications  Proteins Statistics Report non I Inear
£ Close (] ‘ A Waters Company
. r @ Help ~
Export peptide ion data.. ‘ Tag filter applied
Export deconvaluted peptide ion data.. Peptide ions (310 identified) peptide ions may be hidden
Import peptide ion numbers as tag.. # Identifications m/z Charge Retentiontime Drifttime Tag |~
Export all identifications... o _ _ 4
| Export spectral library... CE] 1 2840832 3 1852 443 -
Export Peptide3D spectra to MGF...
Export to Protealabels QI Export spectral library
B @7-\ | « Desktop » Spectral Libraries = [3 |[ Search Spectral Libraries
Organize +  New folder -
Experiment properties .
Show Clip Gallery 7 Favorites L Detlnecified Type 1208 1206|1208 |121h |1213)
B Desktop | #8 All_peptide_jons_Librarymsp TA2/200T 458 PM. Windows Ir (TR 3 g m/z *
x Bt & Downloads = B Product Library.msp TAAL/A01T 655 PR Windows T 23
Max protein mass: 250 kDa %l Recent Places : E 4
=
I i
[0 oxidatien M 4 Libraries B
Add/remove D ¢ i §
modifications & pocuments I
o Music
~ Search tolerance parameters k=] Pictures
Wid MK i D
4 Ion matching requirements E 1aees
Fragments/peptide: 1 or more File name: |A\Lpapnae,mn;,ubrary‘m;p| -
Fragments/protein: 3 ormore  ~ Rahsc e ISPEG’E”‘b“‘”“ (r.m=p) '] arge state
Change the digest reagents and modifications that e (Relke =
are available for peptide searches.

Modification editor... | | Reagent editor.. Section Complete

All_peptide_ions_Library.msp

QIP Owerwrite or append?

Note: if a library already exists you will get the Overwrite or append to existing file?

Options to Overwrite or Append the content. The file already exists. Would you like to overwrite the existing file, or append to it?

|[ Owenwrite H Append ]lf Cancel 1
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Stage 9: Identifying proteinsusing a spectral library

As an example of using the spectal library you have just created use it to identify and measure the proteins
present in the Batches experiment downloaded with this tutorial.

OIP Progenesis QI for proteomics
File

Experiments

=0 E=R (5
Al XY

nonlinear

A Waters Company

| Perform analysis | Combine analysed fractions

-

New to Progenesis QI for =

Recent experiments

proteomics?

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

Spectral Library_Create proteomics: L
C:\Users\andy.borthwick\DocumentsCustomer Data\Progenesis QL.p v4.0 Tutorials and Demo Suite.. + The Progenesis QI for proteomics i
Last saved: 7/13/2017 11:11:24 AM workflow

* User guide and tutorial data

Batches

uI.P C:\Users\andy.borthwick\Documents\Customer Data\Progenesis QI.p v4.0 Tutorials an... E}
ptions ~

Last saved: 7/13/2017 10:14:41 AM

Open + Frequently-asked guestions r

Quickly go to an ion map location

Other experiments

Want to quickly validate your sample
running by zoeming to a known ion?

500

Open and automatically process the Batches experiment as follows

WP Batches - Progenesis QI for proteomics

File
Review Experiment
Import Data  Alignment Filtering  Design Setup
Import Data

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

Format: | Waters (raw) || import.. |

@ About this data format | 4 Download others

Perform automatic processing

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

Start automatic processing

Automatic processing can be started while runs
are importing.

@ Learn more about automatic processing

Imported runs:

[==]r=]
T
Review Peak  Peptidelon  Identify Refine Review Protein :
Picking Statistics Petides  QCMetrics Identifications  Proteins Statistics Report nonlinear

A Waters Company

Actions = | [ 3> ] @ Help ~

500 1000 1500

B1a (low energy)

About this run
miz »

+ Low energy peak count: 219,337
- WP Start automatic processing o= |, High energy peak count: 322,339
- - + Total ion intensity: 1.915e+007
Select an alignment reference + Macked sresc : none
To compensate for drifts in retention time, all runs in the experiment must be aligned
o to a single reference run.
ata import details

— How do you want to choose your alignment reference?

€ B -  Lock mass calibrated
g E @ Assess all runs in the experiment for suitability i. Lock mass m/z: 785.8426

E Use the most suitable run from candidates that I select

L= Use this run:
2.8
wl|.e

€ Bla

=z

©

o
B1a (
=

. For information on choosing the alignment reference, and why you might want to
0 select your own candidates, please see the online quidance.
5

4 Retention Time (min)

zoom: @[3

Section Complete [©)

Setting up the steps for the auto processing allow:
Default option for selection of alignment reference
Automatic alignment
Default settings at Peak Picking
For Experiment design setup: use file Group Batches.csv
Do not perform identification by deselecting Use MSE data........ untick this option
Use default settings for Quantitation and Use protein grouping

Click Finish to start the analysis.

Waters
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QP Batches - Progenesis QI for proteomics

File
Experiment

Review
Import Data Alignment Design Setup

Import Data

Filtering

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

Format: | Waters [.raw) v][ 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
possible, before suggesting the next step.

[ (& Restart automatic processing

Automatic processing can be started while runs
are importing.
@ Learn more about automatic processing

Imported runs:

3

Review Peak Peptide lon Identify Refine
Picking Statistics Peptides QC Metrics  Identifications
B1a (low energy)
500 1000

= .
- =

===

i g *90e>
P‘?EU‘::\:S Si;?'t:izs Report nonlinear
- “A Waters Company
@ Help ~

1500

About this run
+ Low energy peak count: 219,337
High energy peak count: 322,339

m/z *

UIP Processing Complete

Automatic processing complete.

Time taken: 1 minute 12 seconds

.
= Total ion intensity: 1.515e+007
* Masked areas : none

o Alignment reference
This run is being used as the experiment’s

+ Importing runs: 4 of 4 processed
Bla

3 of 3 processed

+ Selecting reference:
+ Aligning runs:

« Peak picking: 4321 peptide ions found
Created

Relative Quantitation using Hi-3

" Creating design:
" Protein quantitation:

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

Data import details

| close

| [1centity Peptides ) |

* Lock mass calibrated

- Lock mass m/z: 785.8426

=
=
o .
=
o 2
= E
©
E
B .-
=
g s
1
2
;-]
o
o

Section Complete ()

Zoom:

When the analysis completes click on Close then on Identify Peptides using the workflow icon.

QIP Batches - Progenesis QI for proteomics
File

Review Experiment

Import Data Alignment Filtering Design Setup

Identify Peptides
Select your peptide identification methed:

4, Spectral Library Search -

4, Mascot
Version: 1.0
4, PLGS (*.xml)
Version: 1.0
(3, SEQUEST (dta & out files)
Version: 1.0
(J, SEQUEST (dta & pepXml files)
Version: 1.0
4, Phenyx
Version: 4.0.6381.30896
®_ Spectral Library Search
Version: 4.0.6381.30896
4, Ton Accounting
Version: 4.0.6381.30896
W] Fragments per peptide:

or more
Share hits across charge states @ Why?

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

Clear ~

* Nofilter applied
4 pp

© 2 ggdo0e28 3 1852 436
< 3 9189198 4 17.10 464
© 4 543904 1 1243 5.61 =

< | m ] »

*00 e
Review Peak Peptide Ion Identify Refing Review Protein :
Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n | I n Ea r
. - A Waters Campany
Identifications: Show only spectral library IDs Peptide ion: #1 @ Help~
# Protein Sequence Score Fragment matches Peak mass Peptide mass Prote 1204 |1206 1208 1210 1213
m/z *
=
S
]
E
=g /
=
[
=
Ze
o
]
@
-

Search for identifications using the panel at the left

=

Section Complete ()

Select Spectral Library Search as the Peptide identification method

Waters
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Locate and select the Product_library (msp file created from the Spectral Library analysis)

-

OIP Batches - Progenesis QI for proteomics

File
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein |
Import Cata Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n I n ea r
. A Waters Campany

i i Identifications: " S @ Help ~
Identify Peptides entifications: Show only spectral library IDs Peptide ion: #1
Select your peptide identification method: # Protein Sequence Score Fragment matches Peak mass Peptide m: 1204 1206 1208 1210 | 121
[ 4, Spectral Library Search vl - m/z *
Help

7

Enter search parameters

Select the spectral library to search: T
E
'] I Browse... I N I
2 ¢ |
® How do I create a = S
0% Open = :
Precursor tolerance: 10 — o |8
( @) [1 « Prog... v Progenesis QlLp v&.0 Spe... » + [ 4 ||| Search Progenesis Qlp v405p... P | 5
Fragment tolerance: 10 &
[C] Retention time within: | 0.1 L IS ey il @
5 ShareFil - ‘
Fragments per peptide: 3 | Jharette L
@ BitTorrent Sync .
Share hits across charge | Batches.Analysis
| Spectral Library_Create.Analysis
Search for identifications Bl Desktop . i
Identifications will be assigned to = | ibrari E All_peptide ions_Library.msp
features automatically. e Libraries IE Product_Library.msp I
= Documents =
J’ Music
“r N filter applied [&] Pictures
B videos he left
Charge Retention { B Andy Borthwick
Ll Computer
lnmm 1711 5 S
‘ﬂ Metwork - 4 n | 3
8840828 3 18.52 e
© 3 9189198 4 17.10 File name: Product_Library.msp - [5pectra\ libraries (*.msp;".sphxt) v]
©4 5343904 1 1243 I Open I'] [ Cancel ]
©5 6503471 3 21.99

[+ ARA QAN 3 22725 374 .
“ m ] » Section Complet

Set the Precursor and Fragment tolerances to 25ppm and ensure that Fragments per peptide to 3 or
more is ticked and the Retention time and Share hits options are un-ticked.

QIP Batches - Progenesis QI for proteomics EI @
File
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein |
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n I n ea r
’ A Waters Company
i i Identifications: " S @ Help ~
|dentify Peptides entifications: Show only spectral library IDs Peptide fon: #1
Select your peptide identification method: # Protein Sequence Score Fragment matches Peak mass Peptide m: 1204 |1206 |1208 |1210 |121
[ ., Spectral Library Search v] - m/z *
Help
Enter search parameters ~

Select the spectral library to search:

IPmdul:l_Llhrary 'I[ Browse... ]

18

4 Retention Time (min)

@ How do I create a spectral library?

19

Precursor tolerance:

Fragment tolerance:

@letenlinn time within: | 0.1 mins

ragments per peptide: 3 or more

=N
ushare hits across charge states @ Why?

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

Clear ~

B No filter applied
¥ pp

ng the panel ¢

Charge Retention time Drift ti

mnm

g84.0828 3 18.52 436
©3 9189198 4 17.10 464
© 4 6543904 1 1243 5.61
05 6503471 3 2199 3.25
ARA G030 3 2225 274 T

Then click Search for identifications as shown abowe.
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When the search completes order the table on Fragment matches, and select the first example in the list.

The ‘mirror’ plot will now display the fragment matches for the current peptide sequence showing the
measured and Library b and y ions.

/P Batches - Progenesis Ql for proteomics

=]

File LAl X T
Review Experiment Review Peak Peptide lon Identify Refine Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n I nea r
. - - A Waters Company
Identify Peptides Identifications: Show only spectral library [Ds Peptide ion: #2 © Help >
Select your peptide identification method: # Protein Sequence Score  Fragment matches Peak mass Pe B 881 882 883 884 885 886 887 888
l 3, Spectral Library Search - B m/z *
=
Help 16 @ 123456 @ NYYGSTYDYWGQGT.. 85520 24 2649.211 2LE| A |||
— @0
Enter search parameters ] @ 123456 @ SGTASVWCLLNNFYPR 87594 22 1796912 | 17 ol
: 2E
Select the spectral library to search: a7 @ 12355 @ FNWYVDGVEVHNAK 87182 14 1676811 1 £
- =
Product_Library s | g @z @ GFYPSDIAVEWESNG... 95558 11 Bas | 2 (y|E
@ How do I create a spectral lbrary? | g | @) 122456 @ THTCPPCPAPELLGGP... 18697 | 10 B 2 (2
- 0
. 3 3 - oD
Precursor tolerance: 25 210 | @ 123456 @ ASQFVGSSIMWYQQR 92070 | 10 umes 1 GE
. 859 @ 122456 @ VVSVLTVLHQDWLN... 57626 9 2221208 2~ |Z|&
Fragment tolerance: 25 o
: = | ot
[T Retention time within: | 0.1 mins [Fragment matches for: NYYGSTYDYWGQGTTLTVSSASTK |
Fragments per peptide: 3 or more PR ShA-5—-5 T '_'E_T_’_T bad can ; I - - t oy
— S i N : STR———|
[ share hits across charge states @ Why? & il L SASTE
Search for identifications -
Identifications will be assigned to the relevant o
features automatically. 5
[ Search for identifications | [ clear = | | = ‘
= Mo filter applied | Cod L. il r|JJ i [T i .
Y ke Create.. =R | ‘ ' ] ‘ ‘
Charge Retention time Drift ti S
5
‘ =
(52 s |32 B
©3 oiggoiss 4 1710
o T T T T T T T T T T T T T T
4 6543904 |1 1243 561 ] 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
©5 6303471 3 2199 325 miz
©6 6869930 3 2225 31
< m ] v Section Complete ()

Now click on Review proteins on the workflow to examine the quantified proteins. As the Product library

only contained the spectra for one protein (123456) then only one protein is displayed.

P Batches - Progenesis Ql for proteomics

File
Review Experiment
Alignment Design Setup

Impert Data Filtering

Review Proteins

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

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

protein grouping and more.
Protein options...

Create a shortlist to review

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

@ How are the measurements calculated?

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

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

View peptide measurements l

=]

nonlmear

Review Peak
Picking

Review Protein
Proteins Statistics Report

Peptide Ton
Statistics

Identify Refine
Peptides

QC Metrics  Identifications
A Waters Company

@ Help ~
".( No filter applied

Accession Max fold change Highest Mean Lowest Mean

| B2 81 [

Peptides Unique peptides Confidence score Ano;'a(p] qValue Tag |~

s 2ore-

“ ] »

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.

[ Export to pathways tool l

Export protein measurements |

[
[ Export peptide measurements l
[

Export peptide ion measurements l

Selected protein: Light Chain
View peptide measurements

e I ——

ArcSinh Normalise...

Quantifiable proteins displayed: 1

Section Complete 2

As the protein Quantitation is Relative based on the 3 most abundant peptides (Hi3) B2 (Batch2) shows a

moderate increase of 12% over B1 (Batch 1)
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You can also use the second library that you created in the previous section to explore the relative
contamination of the 2 batches as a result of differential spiking of the product with 5 known proteins as well

as well as low level contamination from the mouse host cell proteins. Enolase was spiked at 250fmols per

sample and can be used to determine Absolute Quantitation of the proteins identified as present in the
batches using the second spectral library to focus the search.

OIP Batches - Progenesis Q1 for proteomics

[E=N ECR =

= No filter applied
4 PP

myz Charge Retention time Drift i

--mm

©2 ge40828 3 18.52 436
O3 9189198 4 17.10 464
©4 6543904 1 1243 361
O35 6303471 3 2199 325 -

Waters
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B Andy Borthwick
18 Computer

LN

File name:  All_peptide ions_Library.msp

n | +

[Spectral libraries (.msp;~spt) = |

M

l Open Cancel I

Using the same parameters click Search for identifications

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
|dentify Peptides Identifications: [¥] Show only spectral library IDs Peptide ion: #2 © Help~
[SEIE(I your peptide identification method: ] Protein Sequence Score | Fragment matches| Peak mass Pepti [setsszsazndess ose a:zfsss
- 52727 | -EEI :
Help 0 123456 @ NYYGSTYDYWGQGT.. 85520 24 2649211 264 |‘| Il
Enter search parameters 9 @ 123456 ] SGTASVVCLLNNFYPR 97504 22 1796912 | 1796 —
: £
Select the spectral library to search: 347 @@ 123456 @ FNWYVDGVEVHNAK 87182 | 14 1676811 1676 E
Eroduct-Librany o) [browsen | 7 @ 123456 @ GFYPSDIAVEWESNG.. 95558 11 2543151 2543 g
i 7 - p E—— =
© How do I create a spectral library? | g | @ 123456 @ THTCPPCPAPELLGGP.., 18697 10 w3469 B8 3 e
Precursor tolerance: 25 210 @ 123456 @ ASQFVGSSIHWYQQR 92070 10 vozsw w2 E
. 859 @ 123456 @ VVSVLTVLHQDWLN... | 57.626 9 227200 | 22277 (Sl
Fragment tolerance: 25 < m ] | 2l
[ Retention time within: | 0.1 mins Fragment matches for: NYYGSTYDYWGQGTTLTVSSASTK
Fragments per peptide: 3 or more T ks Lt o ey ey
[T share hits across charge states @ Why? 7"77[‘7 AT
Search for identifications
Identifications will be assigned to the relevant g
features automatically. §
[ Search for identifications Clear =~ I = |
B b
"( No filter applied Clear identifications from Spectral Library Search (13-Jul-2017 12:18) i. | ‘ 1 Y ‘ | i
Clear all identifications I
Charge Retention til - ‘ |
2
-—m =
O3 9189198 4 17.10
T T T T T U T T 1 1 T ' ' T
04 6343801 |1 1243 561 0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
©5 6503471 3 2189 325 m/z
O 6 6669930 3 2225 374 L -
< m ] b Section Complete \2)
Return to ldentify peptides and firstly clear the existing search results.
QP Batches - Progenesis QI for proteomics \EI IE
File *89 g
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n I n ea r
. A Waters Company
Identify Peptides Identifications: Show only spectral library IDs Peptide ion: #1 © Help ~
Select your peptide identification method: # Protein Sequence Scare  Fragment matches Peak mass Peptide | 1204 |1206 (1208 (1210 121
[ ', Spectral Library Search v] - m/z *
Help
Enter search parameters
Select the spectral library to search: QIP Open @ i
"
Product_Library 'l | Browse.._| { ‘U . s« Prog... » Progenesis Qlp w40 Spe... » - | 44 | ‘ Search Progenesis Qlp v40Sp... O | f
@ How do I create a spectral library? ®
Organize = New folder * [
Precursor tolerance: 25
;-_'.‘ Recent Places e MName - a}
Fragment tolerance: 25 (&) ShareFile |*|
@ — > . Batches.Analysis 1
. R it it
[ retention time within: | 0.1 mins ~AELLDl s | Spectral Library_Create.Analysis 1
Fragments per peptide: 3 or more B Deskt IE All_peptide ions_Library.msp 1|
esktop
[[] share hits across charge states @ Why? 4 Libraries Product_Library.msp i
Search for identifications @ Documents
Identifications will be assigned to the relevant J-, Music
features automatically.
[E=] Pictures
Search for identifications Clear ~ .
B videos

Section Complete
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There are spectra from 10 proteins contained in the All_peptide_ions_Library

IP Batches - Progenesis QI for proteomics (= <=
File s0Qgn
Review Experiment Review Peak Peptide lon Identify Refine Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n I nea r
- - - - - - . - . - >y - A Waters Company
. . ications: ; e @ Help ~
Identify Peptides Identifications: Show only spectral library IDs Peptide ion: #2
Select your peptide identification method: # Protein Peak mass Pepti | . 881 BB2 883 884 885 886 857888
2 Spectral Library Search - [~ 123056 | o] [ m/z v
EN (2| _ EZ- 5
Help 16 @ 12345 @ NYYGSTYDYWGQGT... 85529 24 2640211 2649, |5 |||||
_ o
1 Enter search parameters 9 @ 123456 @ SGTASVVCLLNNFYPR - 97594 22 1796912 1796, |5
i : E=hE
Select the spectral library to search: 120 @ Pooots @ TGQAPGFSYTDANK 91088 18 1455684 1455, E
[ALpeptiae ions Lbrary -] [ Browse.. | 5 @ 52894 @ TGQAPGFSYTDANK 91088 18 1455684 1455 [ ¢
@ How do I create a spectral library? | 549 | @ pop33p @ SISIVGSYVGNR 90050 16 1250684 1250, |2 E
Precursor tolerance: 25 87 @ Po0ozs @ TAGIQIVADDLTVINPK 96248 16 1754960 1754, |2 E
5 E . =g
Fragment tolerance: 25 422 @ pooo24 . ) IAGIQNADDLTWNPK 96248 16 R
[ Retention tme within: | 0.1 s Fragment matches for: NYYGSTYDYWGQGTTLTVSSASTK
Fragments per peptide: 3 or more KT s+.-\+s+ LT +— bt e } } oy —v—t N
: —o— - - QGTTLTV - SASTE: |
[C] Share hits across charge states @ Why? T T T T T T T
Search for identifications
Identifications will be assigned to the relevant E. H . . H
features automatically. % : : : i :
[ Search for identifications ] [ Clear - ] = i ‘ : [ :
= No filter applied | ‘ i I LIJ s il | . rIJJ | | | 1 —t I i L
r \ ‘ ] \
Charge Retention time Drift Eb
5
BT |
o3 918.9198 4 17.10
o4 6543904 1 1243 561 0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
o3 650.3471 3 21.99 325 m/z
o6 666.9930 3 22.25 374 . -
o = ] : Section Complete (2)

Viewing the proteins identified by Spectral Library matching, shows the presence of 10 proteins where 3 of
them have been identified by the matching of a single unique peptide

(IF Batches - Progenesis QI for proteomics EE
File °8@ g
Review Experiment Review Peak Peptide lon Identify Refine Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n I nea r
- - - - - - - - . »y “ A Waters Company
7] Help *

Review Proteins ‘ -Y Nao filter applied

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

1 Set the quantitation options Accession Peptides ique peptides| Confidence score Anova (p) qValue Tag | ¥ Maxfold change Highest Mean Lowest M
If you've not already done so, choose between 2
relative and absolute quantitation, use of Hi-N, @ poosa = = FTAE03 000013 | 0000324 638 82 B

protein grouping and mare. @ 123456 25 25 267E+03 0.00354  0.00459 112 B2 B1

O PO2768 21 227E-03 0000359 | 0.000719
-_ L66E+03 -——-

Create a shortlist to review
2 In the table, sort and filter the proteins based O P00330 2 103E+03 000367 | 000459 188
on their measurements, to generate a shortlist @ p62894(+1) 3 3 327 9.14E-05 0.000305 299 Bl B2
for further review. -
: : @ qangs3 2 2 177 446E-05  0.000305 6.94 B2 Bl
@ How are the measurements calculated?
@ roovel 1 1 99 0.0119 0.0119 109 Bl B2
To sort the table by a given value, simply click _
the relevant column header. @ po7724 1 1 190 7.87e-05 (0.000305 5.98 Bl B2
3 Review the proteins @ P02088(+2) 1 1 938 000249  0.00416 5.18 B2 Bl
For each protein of interest, review its peptide
measurements and correlations:
View peptide measurements l < 1 3
You can also double-click to review a protein. Selected protein: Enolase 1 ENL

. View peptide measurements
4 Export data for further processing
no limit to your analysis.

[ Export to pathways tool

[ Export protein measurements

ArcSinh Normalise...
3
$

Quantifiable proteins displayed: 10 Section Complete ()

I
l
[ Export peptide measurements l
l

[ Export peptide ion measurements
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As 250fmol of Enolase has been been spiked into Batch 1 and Batch 2 samples, Absolute Quantitation can
be performed. Click on Protein options and select Absolute Quantitation using HiN.

QIP Batches - Progenesis QI for protecmics
File
Review
Alignment

Experiment

Import Data Filtering Design Setup

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 abssolute quantitation, use of Hi-N,
protein grouping and mere.

Protein options...

Create a shortlist to review

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

@ How are the measurements calculated?

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

Review the proteins

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

iew peptide measurements l

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.

[ Export to pathways tool

[ Export peptide measurements

l
[ Export protein measurements. l
|
|

[ Export peptide ion measurements

[=1=]E==]

. i 7 . .0 . e
RE\;S:I;:;E‘( P;?at?siiizn ;2::;2; QC Metrics men’jcﬁ'lrc::ions Pﬁl:\:vs Si:it:}:lwr(‘s Report n 0 nl I nea r
. - A Waters Company
© Help ~
‘ ‘r No filter applied ;

Accession Peptides Unique‘;’}epﬁdes Confidence score Anova (p) gValue Tag |~ Maxfold change Highest Mean Lowest M
@ poo4sg 33 33 3T74E+03 000012  0.000324 638 B2 Bl
@ 123456 25 25 267E+03 000354  0.00459 112 B2 Bl
WIP Protein quantitation options - 0719 648 Bl B2
Quentitation method: I TR 52 |
q - - p459 188 B2 Bl
Relative Quantitation using Hi-N
q - . > 0305 289 Bl B2
Absolute Quantitation using Hi-N
L * Requires a calibrant protein to calculate absolute amounts 0305 694 B2 Bl
q ® Lses the most abundant N peptides 19 1.09 Bl B2
* Allows comparison between proteins within a run
i " VP— 0305 598 B1 82
Relative Quantitation using Hi-N
L ® Uses the most abundant N peptides p416 5.18 B2 Bl

* Allows comparison between proteins within a run

Relative Quantitation using non-canflicting peptides
* Uses only peptides which have no conflicting protein identifications
® Allows comparison of a single protein across runs

Relative O

i

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

Section Complete

5

proteins displayed: 10 I

-

Tip: as you start to type the Accession number for the Calibrant it will offer you the list of possible accessions
from the Protein table, click on the required one as it becomes \isible in the selection and then enter the
amount of fmols added and click OK.

QP Batches - Progenesis QI for proteomics
File
Review
Alignment

Experiment

Import Data Filtering Design Setup

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 guantitation, use of Hi-N,

protein grouping and more.
Protein options...

Create a shortlist to review

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

@ How are the measurements calculated?

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

Review the proteins

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

View peptide measurements l

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.

[ Export to pathways tool

=1=EE]

[ Export protein measurements

[ Export peptide measurements

l
l
l
l

[ Export peptide ion measurements
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*00 e
Review Peak Peptide lon Identify Refine Review Pratein H
Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 nl I nea r
. + A Waters Company
@ Help ~
= No filter applied
B4 P ;
Accession Peptides Uniquevpeptides Confidence score Anova (p) qValue Tag |* Maxfold change Highest Mean LowestM
@ Poo4s9 33 33 3T4E+03 0.00012  0.000324 6.38 B2 Bl
@ 123456 25 25 267E-03 0.00354  0.00459 112 B2 Bl
e PO2789 21 21 227E+03 0.000359 0.000719 648 Bl B2
b . B 188 B2 Bl
0P Protein quantitation options
299 Bl B2
Quantitation methad: 604 B2 Bl
| Absolute Quantitation using Hi-N | bite 108 5 a2
Mumber of peptides to measure per protein (N): 3 %I 00303 5.98 Bl 82
, — ] [0416 5.18 B2 Bl
Calibrant accession: POE|
4 The calibrant protein can't be found. How will 7P00924
measurements be calculated? Enolase 1 ENL
| pooots !
Amount (fmol): Cytochrome c_ testis-specific 05=Mus musculus GN=Cyct...
Use protein grouping i.e. hide proteins whose peg PO0489
of ancther protein's, Glycogen phasphorylase PHO
| oK | Alcohol dehydrogenase 1 ADH
POO751
E 115 Trypsin 05=Sus scrofa PE=1 SV=1
2 e -
=
£
€ 105
£ 10
P v
Q ifi; proteins displayed: 10
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This will not affect the observed fold change between the 2 batches but it will generate additional columns in
the table for each Batch in (fmol).

QP Batches - Progenesis QI for proteomics EI@
File AL T
Review Experiment Review Peak Peptide [on Identify Refine Review Protein | H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n I n ea r
0 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 Description Amount (fmol) - B  Amount (fmol) - B2
MR bbbl et Kb taislciots- I /\ctivator of 90 kDa heat shock protein ATPase homolog 2 08=Mus musculus GN=Ahsa2 PE=2 SV=2
re\ati\_fe and a_hsulute quantitation, use of Hi-N, pro
protein grouping and more. Serum albumin OS=Mus musculus GN=Alb PE=1 5V=3 109 183
bovine cytochrome C 337 119
Glycogen phosphorylase PHO 435 277
Create a shortlist to review Serum albumin BSA 174 6.9
In the table, sort and filter the proteins based !
on their measurements, to generate a shortlist Hemoglobin subunit beta-1 OS=Mus musculus GN=Hbb-bl PE=1 5V=2 5.27 273
for further review. N
. Light Chain 1.79E+03 2E+03
@ How are the measurements calculated?
. . Alcohol dehydrogenase 1 ADH 819 154
To sort the table by a given value, simply click
the relevant column header. Enolase 1 ENL 266 234
Review the proteins Trypsin 05=Sus scrofa PE=1 5V=1 742 68.2
For each protein of interest, review its peptide
measurements and correlations:
View peptide measurements l ‘ [ m | »
You can also double-click to review a protein. Selected protein: Activator of 90 kDa heat shock protein ATPase homolog 2 05=Mus musculus GN...

N View peptide measurements
Export data for further processing
no limit to your analysis.

[ Export to pathways tool l

-

I Export protein measurements |

ArcSinh Normalise...

[ Export peptide measurements l

[ Export peptide ion measurements l ‘ b

Quantifiable proteins displayed: 10 Section Complete 1)

The Absolute quantitation values are included as an option in the Export protein measurement dialog.

Note: you can also capture the table by right clicking on it and Adding it to the Clip gallery as described in
Appendix 7 (page 53)

Additional Tools for Spectral Library Construction

The description and methods employed to construct and use a Spectral Library only address some of the
strategies that can be used in Progenesis QI for proteomics. Other tools have been added or made
available at other stages in the workflow that can and will help in the review process of the quality of the
spectra added to the Spectral Library.

For example: the capacity to look at the correlation of the peptides and peptides ions has been available
since Progenesis QI for proteomics v3.1. This is useful not only in confirming patterns of peptide ion
behaviour that match the changes in abundance of the protein between experimental conditions but also in
identifying atypical behaviour of assigned peptides when there is a clear difference between the actual
abundance of a protein.

Howewer, the use of correlation per se must be viewed with some caution when there is no, or very little
actual difference in the protein between the conditions.

For example: Compare the behaviour of peptide ion correlation for Cytochrome C and Enolase in the Create
Spectral Library experiment described in this user guide.
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File
Review Experiment Review Peak  Peptide Ion Identify
Import Data Alignment Filtering Design Setup Picking Statistics Peptides
L v -t ~ ~ S~ L
[ (® Return to list of proteins ] [ 4" Previous protein ] [ Il Next protein ]
Review selected protein Accession: pg2324 @

Review the selected protein's identified peptides and Description: bovine cytochrome €
validate their expression patterns.

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

Show: ) Peptides @ Peptide ions

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

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

[‘Select all peptide ions | [ select ions of = |

4 m

Correlation values for the expression profiles can

Scure Anova (p) Max Fold Change Highest Mean Lowest Mean Tag = Abundance m/z

At Review Proteins go to the peptide ion level, order on Correlation and Select all peptide ions

Viewing all the Standardised expression profiles for the Cytochrome C (spiked protein) where we are
expecting a 5 fold decrease in the expression, the pattern for the correlation of all peptide ions shows this

. 3 thd X 1
QC Metrics [deﬁ:ﬁnns Fkg‘;:s Sl:;fllj:?s Report n O n ! I nea r
@ - @ @ (~] T T e
@ Help =

‘ ? No filter applied

also be seen in the table.

|Standardised Expression Profiles ~|

3 Resolve any guantitative outliers
an outlier for this protein,

@ Learn about tagging and filtering

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

Stindard sed Mormal s2d Abundanae
. B
E

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

File
Review Experiment Review Peak  Peptide [on Identify
Import Data Alignment Filtering Design Setup Picking Statistics Peptides
v L v N L J v i
I (© Return to list of proteins l [ < Previous protein l I -l Next protein ]
Review selected protein Accession: Po0sz4 @

Review the selected protein's identified peptides and Description: Enolase 1 ENL
validate their expression patterns.

E |# Score | Correlation

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

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

Select all peptide ions

Correlation values for the expression profiles can

7| | EEE | 0000759 115

Whereas for Enolase, where No difference between the conditions is expected, the Standardised plot
indicates approximately half of the peptide ions exhibiting increased expression in L2 compared with L1 and
the other half showing a decrease.

. ) Al X1
QC Metrics [der:ﬁ'r:ﬁnns FRg::s Slpar?llset“\g Report .n 0 n !I nea r
- @ ] (] ] A Waters Company
@ Help ~

‘ ? No filter applied

Anova (p) Max Fold Change Highest Mean Lowest Mean Tag | ¥ Abundance m/z

also be seen in the table.

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

@ Learn about tagaing and filtering

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

Stndardised Normallsed Abundance

Peptide ion profiles: @ Contributes to protein measurements @ Does not contribute to protein measurements
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With Enolase peptide ions selected, the Standardised view presents what looks like two populations of
Peptide ion behaviour. When you look at the actual relative fold change these reflect a small % change
about 1.0 which is accentuated by how the Standardised view is derived.

With the table ordered on correlation, scroll to the region where the correlation drops below 0.9.

Note: these peptide ions display p values >0.05, highlight these rows in the table and create a tag filter for
them so that they can be hidden and then specifically deleted them as required.

Review selected protein Accession: P00224 @

Review the selected protein's identified peptides and Description: Enclase 1 ENL
validate their expression patterns.

1 Choose the level of detail Score m Anova (p) Max Fold Change Highest Mean Lowest Mean Tag Abundance m/z Charge

Wiew the properties and expression profiles of o 2645 - 0.048 121 L1 L2 1135 8954285 2 -

0.900
either peptides or mdl\fldual pept\d-e ions: . I 0636 I !
Show: ) Peptides @ Peptide ions . -
500 INCTCTIN |

No tags to assign Create new tag

Mew tag... E] Poor Comelation and high p value
Quick Tags >

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

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

Select all peptide ions

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

Edit tags
Add to Clip Gallery...

263 L2 L1 1082 4716157 3 -

QP Filter the peptide ions E

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.

Create a tag fllter fOf the peptlde IOﬂS Available tags: Show peptide ions that have all of these tags:

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

When this is applied, reselect all the remaining
peptlde I0nS |n the table (See beIOW) Hide peptide ions that have any of these tags:

' Poor Correlation and high p value (6 peptide ions)

Having removed the poorly correlated peptide ions the plot of all the peptide ions now looks like this:

OIP Spectral Library_Create - Progenesis QI for proteomics . . .L

File *00 e
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 onlinear
v v v v v v v v v ) v v A Waters Company
@ Help ~
[ (&) Return to list of proteins ] [ 4} Previous protein ] [ I Next protein ] @ rep
Review selected protein Accession: P00924 @ *% Tag filter applied

peptide ions may be hidden

Review the selected protein's identified peptides and Description: Enclase 1 ENL

walidate their expression patterns.

-

Abundance m/z Charge

E # Score Currelat;un Anova (p) Max Fold Change Highest Mean Lowest Mean Tag

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

Show: () Peptides @ Peptide ions

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

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

Select all

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

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

@ Learn about tagging and filtering

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

ndard md Narmallzd Shundance
B

Peptide ion profiles: @ Contributes to protein measurements @ Does not contribute to protein measurements
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The ability to do correlation based filtering has been included at Conflict resolution (see below) where you
can order the table by Correlation and tag the peptide ions with the poorest correlation.

QP Spectral Library_Create - Progenesis QI for proteomics [=x
File “00es
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
Proteins  Nofiter sppled Peptide ions of P00924 ~ No filter applied
[ Accession Peptides Unique  Conflict: Score T I B Score  Hits | Comelation | Mass  Massermor(p.. RT(mins)  Charge Tag = Abunda *
@ Poosan 51 51 0 413 o0 - 0961 1411825 7.54 197 3 1.09€+03
@ 123456 4“4 4“4 0 368 L 0 0 48 1 0746 1990134 136 216 2| - 4.29E+03
@ roz7en 4 40 2 322 o 0 543 1 0736 1990137 011 211 2| 1.25E-04 i|
| Pooazs 2 2 0 204 o 1 543 1 0376 1990135 -0.686 11 3| W 282E-03
@ Po0330 20 20 0 144 o0 48 1 0190  1990.134 1 216 3| 2.68E+03
@ Po62894 (+2) 11 11 0 649 o o0 585 3 0480 1415723 624 145 3| 570
@ Poo76L 5 5 0 19 o0 728 3 0636 15778 427 n9 3| 641
@ Q8N9S3 3 3 o 131 2 00 - 0900 1788842 32 175 2 113E+03 7
< i ] b <] i 1 s
1 Protein: P00924 Enolase 1 ENL
4 Peptide ions of selected protein
Peptide ion views | Protein resolution ‘
[Standardised Expression Profiles Peptide ions of selected protein -
3 N
21825 103244
g 2 £ g
£ I T 15851
2 | E 21877 E
B = <
B ] 2
Eo . g 5 2097
£ = B B
H = 21909 &
i |
I 26257 o
£ n
]
&2 21582 l I L
T T T T T
527 5275 500 1000 1500
a3 miz miz
(€) Refine Identifications Section Complete

Hide them by applying the tag filter and then select all the remaining peptide ions in the table.

QP Spectral Library_Create - Progenesis Ql for proteomics =N
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 0 nlin ear
(] v A Vaters Company
Proteins = Nofilter applied Peptide ions of P00924 Tag filter applied
peptide ions may be hidden
‘ Accession Peptides Unique Conflict: Score LES I [ Score Hits  Correlation  Mass Mass error (p...  RT (mins) Charge Tag ~ Abunda *
@ Po04Eg 51 31 0 413 o0 122 4 0.963 1287.726 177 146 2 215E+04
@ 123456 4 a4 0 368 L e 0 734 6 0.968 1754961 1a 193 2 3.64E+04
@ P02769 a1 40 2 322 o 1 6.48 1 0.976 755482 226 116 2 3.74E+03
(g P00924 22 22 o 204 o 0 6.57 1 0977 806.445 207 123 2 418E+03
@ P00330 20 20 0 144 o 0 7.28 3 0.978 1577.804 6.59 29 2 835E+03
@ P62834 (+2) 1 1 0 649 L 59 1 0.982 1839.925 537 156 2 9.25E+03|=
(@ Po0761 5 5 0 39 1463 © 0 611 2 0.983 744,453 195 9.22 2 341E-03
(@ Q8NIS3 3 3 0 131 S V] 156 ® 0 162 3 0.987 1577.815 133 214 2 3.08E+04 7
< n | v < . ] o
1 Protein: P00924 Enolase 1 ENL
4 Peptide ions of selected protein
Peptide ion views ‘ Protein re;olut\on‘
[Standardised Expression Profiles VI Peptide ions of selected protein A
5005
2 U
21.293 10224 ; .
= E !
.g . E E
g E =
4 g g 15651
Fi = 213974 =
a £ £
£ z E 74
ZE 3 = 209
3
2 21,5024 289574 o
LR '
g .
E:]
T T T T T T T
5265 527 5275 528 500 1000 1500
2 mz mz
(&) Refine Identifications Section Complete (3
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Finally you can also assess the possible interference of other peptide ions that overlap with the peptide ion
of interest. To do this order the peptide ion data on the column related to peptide ion overlap as shown

below.
0P Spectral Library_Create - Progenesis Ql for proteomics [E=n R =
File Ll X X
Review Experment  Review Peak  Peptide lon Identify Refine Review Protein A
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n | I n ea r
o A Waters Company
Proteins = No filter applied Peptide ions of P00489 = Tag filter applied
Y peptide ions may be hidden
Accession Peptides Unique Conflict: Score L= # I ||| Score Hits Correlation Mass Mass error (p...  HT {mins) Charge Tag + Abunda *
@ PoD4ER 51 51 0 13 1112 © 1 [The number of peptide ions that overlap with this peptide jon || 173 3 132E+04
@ 123456 44 44 0 368 L 6| @ 1 55 3 1.000 2117163 152 208 3 475E+04
@ P02769 41 40 2 322 752 o 1 451 1 1.000 1990.033 172 138 4 1.67E+04
@ Po0az4 2 2 0 204 361 O 1 669 5 1000 1052582 159 169 2 184E+04
@ P00330 20 20 0 144 42 o 1 542 3 0.999 1889.029 15 182 E 319E+04
@ P62894 (+2) n n 0 64.9 1109 @ 1 6.45 3 0.999 946.481 163 92 2 599E+03
@ Po0781 5 5 0 319 233 o 2 106 5 0999 1439749 135 195 2 331E+04 |
@ Q8NIs3 3 3 0 121 ad 2
< ] ] b < | m | D
1 Protein: P00489 Glycogen phosphorylase PHO
{ Pepiide ions of selected protein
Peptide ion views | Protein resolution|
[ Standardised Expression Profiles - | [overapping peptide ions v]l
15
10.3244
194794
10 = =
§ E E
c T T 156514
4 as E E .
H 5 195924 5 4
g 0.0 g 2 20.97
2 o« o
E 19,6974
S a5 !
z 25.297
g
5
& 0 —
T T T T N I I
720 il 722 723 500 1000 1500
EE mz miz
() Refine Identifications Section Complete )

The actual overlapping ions can also be viewed by setting the current ion’s focus to show the Overlapping
peptide ions to assist in the process of evaluating which peptide ions to include in the Spectral Library.

Peptide ions of PO0489

& Mass error
1112
. . L 246 El 55 3 1.000 2117.163 152
Note: the table also displays (by a solid icon)
which peptide ions currently contribute to the Bl sl ! 1000 1990033 172
protein’s quantitation. B O 1 669 5 1000 1052582 159
42 o 1 542 3 0999  1889.029 15
109 © 1 6.45 3 0.999 946.481 16.3
23 0 2 708 5 0999 1439749 135

Combining the use of these tools and approaches will allow you to make informed decisions on the number
and quality of the spectra that you include in the Spectral Library.
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Appendix 1: Stage 1 Datalmportand QCreview of LC-MS dataset

You can use your own data files, either by directly loading the raw files (Waters, Thermo, Bruker, ABSciex

and Agilent) or, for other Vendors, conwvert them to mzXML or mzML format first.

To create a new experiment with your files: open Progenesis QI for proteomics and click New, bottom left of
the Experiments page and give your experiment a name. Then select data type, the default is ‘Profile data’.

Note: if you have conwerted or captured the data as centroided then select Centroided data and enter the

Resolution for the MS machine used.

QP Create New LC-MS Experiment (==

Create a new |label-free experiment named:

Pragenesis QLP_Tuterial_ HDMSe

Data type

) Profile data
() Centroided data

Resolution (full width at half maximum) 50000

() Choose an experiment folder

Low resolution ion trap

Thermo FT-ICR

Machine type
High resclution mass spectremeter -
- High resolution mass spectrometer
Experiment folder . - - .
I—_ . Waters SYNAPT G2/G2-5, AB SCIEX TripleTOF, Agilent QTOF, Bruker Maxis, Thermo LTQ) Orbitrap
@ s iment in th folder as th data .
— ave Sxpemen N e e o ce e a8 Thermo LTQ lontrap in Enhanced mode.

e.g. Bruker HCT, Bruker HCT Ultra, Thermo LTQ XL

I Create experiment I[ Canl ] ‘

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...

UIP Progenesis Ql.p_Tutorial HDMSe - Progenesis QI for proteomics

File
Review Experiment  Review Peak  Peptide Ion Identify Refine
Import Data  Alignment Filtering Dresign Setup Picking Statistics Peptides QC Metrics  Identifications
Import Data

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

Format: | Waters (.raw)

Waters (.raw)
U version: 1.0.5976.25439

AB SCIEX (.wiff)

Perforn /e cion: 1.0.5977.30174
Click the Agilent (.) hhatic
H gient (.
LIl i —— T ]
possible] Version: 2.0.5955.26258 step.

Bruker Daltonics (.d)
Version: 1.0.5955.26262
mzML Files

Automaf Version: 1.0.5977.3016% § while runs
are impd mzXML files
g Version: 1.0.5577.30166 ko processing
NetCDF files

Version: 1.0.5977.30166
Thermo {.raw)

Version: 1.0.5977.30204 -
Thermo FT-ICR (.raw)
Version: 1.0.5977.30204

Imported run:

No runs have been imported yet

Review Protein
Proteins Statistics Report

Click the Import button to begin

= e E=s
.o . e
nonlinear
A Waters Company
& Help ~

Waters
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Import Waters RAW Data

Select your runs
The data for each un iz stored in a separate Ratw/ folder, usually all within
the same containing folder

Find runs in folder.

D:\Progenesis v3.0 HDMSe TutoriabQlp_Tutorial HDMS e +3.0

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

Irmport Waters RAW Data

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

I Perform lock mass calibration I

Lock mass mdz: | 7B5.8426 =

Mote: If you have already calibrated pour data extemally, vou 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 ]I Hext > 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.

Irpart aters RAW Data Import \Waters RANY Data
Enable lon Accounting workflow Optimise peptide identification

To identify peptides in your MSEHDMSE/SONAR data, vou wil need to Specify the peak intensity tresholds to use when filkering your spectra prior

enable the lon Accounting workflow. ta searching with lon Accounting.

Select whether to run the lon Accounting workfiow. Hew do you want to specify the thresheld intensities?

I s sl eer g i e e b Ci e @ Calculate optimal thresholds using a representative FASTA fils

FASTA file: E:HDMSe TutarialTutorial_nd_DEB fasta
Parsing rules: UNIPROT -

Specify threshold intensities manually

Low energy 250 counts

Elevated energy: | 150 counts

© How does the automatic calculation of thresholds work?

[ < Back ][ Hext > ] [ Cancel ] < Back ]I Mest > I [ 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.
35
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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 respectiwely.

Irnport Waters RAWY Data

Elution limits for the lon Accounting workflow
Specily elution limits if the defaults are not appropriate for your work flow

If you choose to specify your own elution limits, the end time must be at least 5 minutes after

Having selected how to handle the thresholds you will the start fime.
get the option to specify your own elution limits, the Elution start: | <start of run> minutes
default is Start and End of the run, accept or make Elwtion end: | <end of un> minutes

changes as necessary.

< Back || Nest > I ‘ Cancel

Irmport Waters RAW Data

Ready to import
Flease review the information below before starting the import process.

“Y'our iuns are ready to be imported. Please review the oplions below.
9 ung selected for import.

Lock mass calibration: es

A summary of the loading parameters is provided before Lock mass rfz 785.8426
you click Import

MSE parameters:
Low energy threshold: 150
Elevated energy thieshold: 30

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

ar Progenesis QLP_Tutorial_HDMSe - Progenesis QI for proteomics

Select your run data

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

Format: | Waters (.raw) '“ Import... i

f=
@ 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 =4
possible, before suggesting the next step.
BT
Start automatic processing £
Automatic processing can be started while runs R E
are importing. (=
@ Learn more about sutomatic processing 2 E
3
Imported runs: g2

% Importing... Pending...
o —y—|

o
51
A_01 A_02 A_03
A
Pending... Pending... Pending... 7
R
B_01 B_02 B_03
=k
o
3
£
o w
Pending... Pending... Pending... (=5 13
E
8|5
=
c_o1 c_oz2 C_03 ®
x|
- o

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

A_01 (low energy)
500

A_01 (high energy)

500

QC Metrics

1000

1000

==l
ALY
Refine Review Protein 1
Idertifications Proteins Statistics Report n 0 n | n ea r

A Waters Campany

(s 2] @ Help
Actions ¥ >z
1500
About this run
* Low energy peak count: 4,413,012
* High energy peak count: 10,307,607
* Total ion intensity: 65.087e+008
* Masked areas : none
# Filter strength: x2

m/z *

Data import details

* Lock mass calibrated
i Lock mass m/z: 785.8426

Zoom: @

1500

Zoom: @ Section Complete ()

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 right 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...

}( Remove this run Del
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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

il Progenesis QLP_Tutorial_HDMSe - Progenesis QI far protearnics

File *00 0
Review Experiment  Rewiew Peak  Peptide Ion Identify Refine Review Protein n On | i nea r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics. Report
0 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
. * High energy peak count: 10,307 607
Format: |ghliatersfuan) *J [ import... | * Total ion intensity: 6.087+008
@ About this data format | % Download others ¢ Masked areas : none
* Filter strength: x2
Perform automatic processing ?
Click the button below to start automatic o
processing. This will analyse your data as far as 5] & Alignment reference
possible, before suggesting the next step. = This run is being used as the experiment's
8 £ alignment reference.
(& Restart automatic processing E
g If you want to use a different run as the
Automatic processing can be started while runs E alignment !'eference, you'll need to d!SCBFd
are importing. = any analysis and restart the automatic
5 processing:
@ Learn more about automatic processing £
» (& Restart automatic processing
=ak
Imported runs: = =
i 3 ™ . A 01 [high energy) Data import details
3 = * Lock mass calibrated
% ﬁ %@ 2L 1000 1500 i Lock mass m/z: 785.8426
‘:R._‘, '1.__rg.-. ."'5%." miz *
i " =5 g
A 01 A_02 A_03
B_01 B_02 B_03 i
L El
. o . (S
B S
d ¥ e
=
c_o1 c_oz c_03 - B = : ;
L Zoom: Section Complete ()

[E=3 EoR e

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 mowe forward to the Review Alignment Stage.

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

Now mowe to the next stage in the workflow (page 7 in this user guide) by clicking Section Complete.

Waters
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Appendix 2: Stage 2 Processing failures

If a stage fails to complete successfully or only partially completes, the automatic processing dialog will warn
you of the problem. This may or may not allow the automatic processing to complete.

For example, a run that fails to automatically align will trigger a warning, although analysis will continue;
howewer, 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).

Time taken: 3 minutes 9 seconds

+ Importing runs: 7 of 7 processed
o Selacting reference:  C1
i Aligning runs: 6 of & processed
£ 1 run failed to align - continuing without it
+ Peak picking: 12622 peaks found
«" Creating design: Created

«" Protein quantitation:  Relative Quantitation using Hi-3

| Close || identify Peptides (3) |

Note: in this example the run that failed to align will not contribute to the peak picking and will be excluded at
the alignment stage (a cross appears in the include column).

QP Progenesis QLp_Tutorial for DDA - Progenesis QI for proteomics o =@ =3
File c00es
Review Experiment  ReviewPeak  Peptidelon Identify Refine Review Protein nonlinear
ImportData  Alignment Filtering ~ DesignSetup  Picking Statistics Peptides ~ QCMetrics Identifications  Proteins Statistics Report onlinea
(] A Waters Company
Review Alignment Show Aligned x ] ‘ Show Unaligned ] [X Remove Vectors ~
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
© Learn about the visualisations shown here 6125 |8250 10375 |1250.0 |14625 | 1675.0 1887, 6125 |8250 |1037.5 |1250.0 |14625 |1675.0 |1887)

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

20

Align runs automatically ‘

1 run has no alignment vectors

60

Review the alignment 32

Using the quality control measures, review and T <
edit the runs’ alignment: L E 2 E
1. Order the runs by alignment score and o) 8 s
start by selecting the first run e e
2. Within each run, inspect and edit any S 13
areas rated as Needs Review 2| s |2
| =5
@ Learn about the review and editing process & = @
: Zoom: (&) :
Run Include?  Vectors Score R . R
Ion intensity map Total ion chromatogram
AL 2t Sa3% 612.5 825.0 1037.5 1250.0 1462.5 1675.0 1887.
A2 240 82.2% fz »
" 800000001
A3 244 83.9% =)
8
Cc1 v Ref
60000000
2 362 97.8% 2 ’
a 22 %00% 3 1|
o £40000000 |
| b1 .0 20% |8/- = ||
E - L/
']
8¢ 200000001 “‘( il
B | W ': | l‘
§ N J’-,Au WU N
g|g ¢, T T T T T
-8 20 40 60 80 100
& Retention time (min)
Alignment quality: @ Good OK (@ Needs review e actionComplatai)
Ion maps: % Alignment target & Run being aligned | Section Complete ()

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

As another example, runs that import successfully but with warnings at the Import Data stage will cause a flag
in the readout to notify you of the potential quality issue.
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If some runs 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.

OIP Processing Complete

Automatic processing complete (with warnings).

Tirme taken: 3 minutes 40 seconds

X5

4 Importing runs:

7 of 7 processed

i 1 failed to import

+ Selecting reference:
+ Aligning runs:

+ Peak picking:

+ Creating design:

+ Protein quantitation:

Ccl

5 of 5 processed

14624 peaks found

Created

Relative Quantitation using Hi-3

[ Close

| | Identify Peptides (3) |

In this case you can remowve the runs at Import Data and if appropriate replace them with additional runs.

Note: adding additional runs will then be aligned and peak picking should be re-done toinclude data from
the added runs in the generation of the aggregate.

An example of a problem that would halt the automatic processing would be the failure to successfully import
all the potential reference candidates, (for example: while importing, you specified the selection of the
alignment reference to be made from sewveral 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

Time taken: 19 seconds

Automatic processing failed.

X5

4 Importing runs:

X Selecting reference:

6 of & processed
i 1 failed to import
All reference candidates failed to impol

Aligning runs:
Peak picking:
Pratein quantitation:

Unable to start.
Unable to start.
Unable to start.

[ Close

| [Impor’( Data \-_)) |

In this case, the processing dialog would halt and prompt you to select another reference.

Waters
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Appendix 3: Licensingruns

When setting up a New experiment if you are evaluating Progenesis QI for proteomics with unlicensed runs
then the licensing page will open after Import Data section.

Import Data Licenzing Alignment Filzaring

Review

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.

License Runs

P Progenesis QLp Tutorial HDMSe - Progenesis QI for proteomics ==l =)
File (LT L)
Review Experiment  Review Peak  Peptide lon Identify Refine Review Protein | i
Import Data Licensing Alignment Filtering Design Setup Picking Statistics Peptides QCMetrics  Identifications  Proteins Statistics Report noniinear

A Waters Company

This installation is currently restricted to analyse
licensed runs only.

To license your runs. you need an evaluation or
lease licence code which can be obtained from
a sales representative

Once licensed, your runs can be analysed on
any installation of the software. The licence is
automatically included when archiving an
experiment

If your runs have been licensed on anather

computer, click here to make the licences
available on this computer.

If you have one, you can apen a licence file to
install.

If you have just installed a dongle. click here

Run name state this run

C\Users‘andy borthwick\Documents'Customer Data'\Progenesis Ql p v3.0 Tutorials and Demo Suites'\Pr... Unlicensed
C\Users\andy borthwick\Documents'Customer Data'\Progenesis Ql p v3.0 Tutorials and Demo Suites\Pr._. Unlicensed
C:\Users‘andy borthwick\Documents'Customer Data\Progenesis Ql p v3.0 Tutorials and Demo Suites'\Pr... Unlicensed
C:\Usershandy borthwick\Documents’Customer Data'\Progenesis Ql p 3.0 Tutorials and Demo Suites'\Pr... Unlicensed
C:\Usershandy borthwick\Documents’Customer Data'\Progenesis Ql p 3.0 Tutorials and Demo Suites'\Pr... Unlicensed
C:\Users\andy.borthwick\DocumentsCustomer Data“\Progenesis Ql.p ¥3.0 Tutorials and Demo Suites\Pr... Unlicensed
CUsers‘andy borthwick\Documents*Customer Data'Progenesis Qlp v3.0 Tutorials and Demo Suites'Pr... Unlicensed
C\Users‘andy borthwick\Documents*Customer Data*Progenesis Ql p ¥3.0 Tutorials and Demo Suites'\Pr... Unlicensed
C\Users‘andy borthwick\Documents'Customer Data'\Progenesis Ql p v3.0 Tutorials and Demo Suites'\Pr... Unlicensed

Licence License

HEEEEEEEEE

Run licence code: | x0oc000c:000600¢ [ Use Licence Code |

Section Complete ()

A message confirming successful installation of your licences will appear.

Installation complete @

| Successfully installed licences for Progenesis QI for proteomics.

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 assistanceof Alignment

Approach to alignment

To place manual alignment vectors on a run (B_02 in this example):

QP Progenesis QLp_Tutorial HDMSe - Progenesis QI for proteomics =0 | @
File ©000-
Review Experiment  ReviewPeak  PeptideIon Identify Refine Review Protein non I | n r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report 0 ea
o A Waters Company
Review Alignment Show Aligned - ] [ Show Unaligned ] [X Remove Vectors ~
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
© Learn about the visualisations shown here 840 850 860 870 880 890 500 840 850 860/865.1425 880 890 S00
| P | Iz » | !
Align retention times automatically 1l A | 1] B
For maximum reproducibility, the software can o "
automatically align your runs. # “ (L2 . "
Align runs automatically ‘ (Wl " | V) '
S | o = Il [
i) 8 runs have no alignment vectors ' I 2 N If
" I
1 | il
Review the alignment A [} Il L ] I
Using the quality control measures, review and & E!‘ | | il é
edit the runs’ alignment: - i’ it = |
1. Order the runs by alignment score and E‘ H‘ é’ |
start by selecting the first run alF 1l ||\‘ | a|F | H! ;
2. within each run, inspect and edit any S| f S |
areas rated as Needs Review € g €
o ‘:’1 Il | - a § |
@ Learn about the review and editing process | ® | & FlE Rk f
3 il zoom: (&) (R [EF] . il
Ri Include?  Vect S
ull pecs SC D EOIE Ion intensity map Total ion chromatogram
A01 e Ref 500 1000 1500
A02 0 56.7% m/z * !
=] 5
50000
A03 0 8179 C ‘ ) g D
YAYAYA \
e AT I R AR YY) ¥ &
B.01 0 639 |8 200000/ VN PV e T
B.02 0 202 g ’ . ® ¥
= -
B_03 0 48.09 - gz 150000+,
A 2]
co1 0 35.79 = =
~ ) g i 100000+
c02 0 87.29 -
u
c03 0 6319 [R[E 50000+
c
219
«© ‘c‘ T T T T T T g
s 55 56 57 58 59 60
|
& e ‘ Retention time (min)
Alignment quality: @ Good OK [0 Needs review i
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 toreflect the ‘changing’ owerall quality of the alignment. The colour coding on the lon intensity Map
will also update with each additional vector.

Note: The Total lon Chromatograms window (D) also reflects the misalignment of the 2 runs for the current
Retention Time range (vertical dimension of the current Focus grid in the lon Intensity Map window).
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4. Click and hold on a green peptide ion in Window A as shown below.

Vector editing
860 870

e
()

57

58

876.1285

{l

$58.925
4 Retention Time (min)

890

Transition
500 860 870 880 890
i miz * @ ™
A I
l HI . I |
(52}
| II ' ”'”l'
ml L]
s'a'{l' I
E
IIRE |
g |
| sl
& 2 I 1l
s |l l
e | R
[zoom: (&) (R [ET] | |,

900
m/z *

Il‘r

5. Asyou are holding down the left mouse button (depending on the sewerity 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

860 870

]
n

57

876.1285

|58.536 | 58

4 Retention Time (min)

59

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

890 500

I Zoom: ]::_J (_':_J |I

Transition

e
wn

58

59
4 Retention Time (min)

860 870 880 890
I

"

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

mouse button.
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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
860 870

0
)

[s57

[s8

880 890

&l

I
il

59

al

¢ Retention Time (min}

500

mfz *

A

Il
Il

[room: QR E

Transition

860 88:682.0227 |890

fif

|870

55.8063

[s7

[s8

il

9

[5

< Retentllon Time (min)

i

I

1900
|m/z 4

B

|l|r
|

M ||

Note: an incorrectly placed vector is removed by right clicking on itin the Vector Editing window and
selecting delete vector.

7.

Vector editing
‘ 860 870

&
wn

[58.536 58

M %

|59
4 Retention Time (min)

875.9839 890

VujZoom: @ @

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

Transition

870 880 890

Il T

(|
0ol

[s6

T—
-

|s8

Il

Il

|s9

[ Retention Time (min)

TV

900
(m/z *

8. Withthe 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
A01 v Ref

A02 0 56.7%
A03 0 8179
B_01 0 66.3%
8.02 1
B_03 0 48.0%
co1 0 3579
c.02 0 87.2%
co03 0 63.19

Ion maps: # Alignment target & Run being aligned

Ion intensity map

Ion intensity map

20

30

60 |50

70
4+ Retention Time (min)

8
&

Alignment quality: ) Good

OK @ Needs review

1500
miz *
51
C o
¢
) |
g &
v
RIE
s
g
g

Alignment quality: @ Good
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9. Adding an additional vector will improve the alignment

further as shown below.

Review Alignment | ShowAligned

Show Unaligned

HX Remove Vectors ']

Sample ions are aligned to compensate for drifts in

retention time between runs. Vector editing

510 520
i {
| 'lo il
I ] 11 |
I» ‘ ) ) 'j il @ |l
L' !

540

0

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

Align runs automatically J

© 7 runs have no alignment vectors

35

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

37 36

“Reténtion-Time (min)

|
© Learn about the review and editing process

Ion intensity map

Transition
550 560 510 520 530 540 550 560
I W | " prroy 4
M.W ‘w il ||‘ m/z " | | i J» il w 3
| ‘ll\ < | " 1 (e "u {
W5t
| ] it 10
il 9 I fi i
A [IF I = 'y | (! Jiiit
(I f § n‘ 1L A AR
| B gy A il fi
W1 ARG I A il
| 5lis | N
lu ) li 'E I‘ p | “I i f| ‘
Zoom:@@|@| E‘. | | l I fr ‘

Total ion chromatogram

Alignment quality:

@ Good

OK

Ion maps: & Alignment target & Run being aligned

Run Include?  Vectors Score
AOL v Ref 00 2000 100
miz *
.79 8
A02 0 56.7 8 s ) . M
A03 0 8179 g A ARSI AN Y N
Y W
B.OL 0 663 |[g | 200000+
&
B.02 2 8509 | E ; € 1500001
8.03 0 480 | @ o £
g E ket 100000
co01 0 m7 | L2 —
c.02 0 8729 |RIE I 50000
c03 0 619 |gi8
2 ; v ; T :
s 33 34 35 36 37
R Retention time (min)

@ Needs review

Section Complete )|

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.
the run is sufficient to markedly improve the alignment.

In the case of the example shown above placing a small number of vectors from the top to the bottom of

Review Alignment | Show Aligned '] ’ Showr Unaligned ] ’}( Remove Wectars - I
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
@ Learn about the visualisations shown here 750 760 770 780 750 750 760 770 780 790
I L L] T m A | L W T =
Align retention times automatically l I ”ll Il ‘ " |h| L
For maximum reproducibility, the software can ] Ih |
automatically align yvour runs. il |l bl Il |
Align runs automatically L " “ L | ] | | I
|
|
(i) 7 runs have no alignment vectors T ”" T ||||
Review the alignment c d@ i m < l"l
Using the quality control measures, review and E I| E
edit the runs’ alignment: B i If B M
1. Order the runs by alignment score and = n‘-‘!. || " |l|\*| L3 j" II " "‘ |
start by selecting the first run g m - i "l
2. Within each run, inspect and edit any € i il It £ [ ] i
areas rated as Needs Review £ =
o o
. - e & bW fzoom: S b
@ Learn about the review and editing process - = - [l
Run Include? Vectors Score Ion intensity map Total ion chromatogram
A1 4 Ref =0 1000 15‘:’0 8
myz
A02 0 56.7% & 1200004 fl
|
A3 0 81.7% = III '\,.
LY
o | A
B_O1 0 56.3% 2 |
B.02 5 as.se|
=]
B_03 0 80 e M
ol E /'f\l | f |
" v
c.o1 0 35.7% s el v
c.o? 0 873 |2 U o
[
c03 0 63.1% 4
- & € [y T T T T T T T T
8 723 73 735 74 745 75 735 78
AR Retention time (min)
. !
Alignment quality: @ Good [ 0K [ Needs review i >
Ion maps: & Alignment target © Run being aligned 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 @

Choose which rung to automatically align:
Fun Motes Wectors

] A_02 This run has not been automaticaly aligned 1]
] A_03 This run has not been automaticaly aligned 1]
] B_01 This run has not been automaticaly aligned 1]

I B_02 1un has user vectars 5I

] B_03 This run has not been automaticaly aligned
] c.m This run has not been automaticaly aligned
] c_nz This run has not been automaticaly aligned
] C_03 This run has not been automaticaly aligned

I[ (0]3 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 - l ‘ Show Unaligned l '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 740 750 760 770 780 740 750 760 770 780
ol T il | mwz*| |of T | m/z *
Align retention times automatically B | Il L Il l|
For maximum reproducibility, the software can Il " @ I “ "l
automatically align your runs. [D | i
Align runs automatically ‘ B @ I 1 & Il I I
i) 7 runs have no alignment vectors l @ f ' [
Review the alignment o| € o€
Using the quality control measures, review and o @ @ ’(HD L. 5 | i |‘|.
edit the runs’ alignment: B || ‘E Il
1. Order the runs by alignment score and L= IIf = Il
start by selecting the first run @ S ([ a s f
2. within each run, inspect and edit any € @ ] M | € ! ] i
areas rated as Needs Review £ ““ ] |
» o
« | : \T‘ _—I ‘ @ | "
© Learn about the review and editing process v \ Zoom: |\ & | li ) v I
Run Include? Vactors1Score Ion intensity map Total ion chromatogram
500 1000 1500
A01 v Ref s
m/z
A02 0 56.7% & 2500001
A03 0 8179 o WO “w—" \ s i -“.: A
200000 y il ¢ AR R NP2 f
B_01 0 66.3% = oV N V4
2 2
| B.02 1842 96.0° | 1500007 |
= ]
B.03 0 4803 £ | ‘
- 100000 |
co1 0 3572 2
.02 0 8722 |RE 500001
c
9 S
€03 0 631 8|€ o ! ] ! T ; T —
] 56 565 57 575 58 585 59 595
Rl Retention time (min)
Alignment quality: @ Good OK Needs review e Do N
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 Error! Bookmark not defined.
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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 hawe been individually sampled:
Before(1), During (2) and After (3) treatment

r

ap Progenesis QLp Tutorial HDM5e - Progenesis QI for proteamics | = || = || 3 |
File *8Q9 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 nonlinear
° A Waters Company
|ABC y: | New | @ Help ~
Which experiment design type do you want to use for this experiment?
O O . . 0-0 - - - .
0 o| Between-subject Design o-0 Within-subject Design
o0 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. a1 n Then use the within-subject design.
- Smove
To set up this design, you simply group P Create New Experiment Desi @ .
the runs according to the condition reate Hew bxpenment Liesign use  patient x| — | Lo Q| 5]
(factor level) Df the samples. The Enter a name for the experiment design: |
ANOVA calculation assumes that the -
conditions are independent and e IBEfOfE During and After Treatment I
therefore gives a statistical test of , patient Y ) 2 =
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 £l £ £
Add condit:
B pt
- 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.

QI Progenesis QLp Tutorial HDMSe - Progenesis QI for proteomics E@
File LAl X1
Review Experiment Review Peak Peptide Ion Identify Refine Review Protein 1
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
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
c_03 \
. c01
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: 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 hawe to resolve will depend on the scope and stringency of the filters you apply

at the Refine Identifications stage.

To complete the resolution of conflicts started on page 16 carry on favouring the contaminating proteins.

Select the next protein in the ordered list (P00924 Enolase, also one of the spiked proteins) which like
Glycogen phosphorylase has 3 conflicts .

Untick the conflicts favouring first Glyphorin

Accession Peptides Unigue  Conflict: Score Tag i3 Z | Score Hits  Correlstion  Mass Mass error{po. BT (rins) Charge Tag * Ahundance Canflict: *
@ Poo4eg 51 51 0 413 511 1 Tal 4 1871.993 172 23 3 218E+04
@ QBNIS3 3 3 0 131 1739 1] 1871968 421 21 2 2ATE+03 E
g POO924 23 22 211 v 839 1] 6.58 1 0.965 813.513 205 14.6 2 5.85E+03 1
@ QUEHUT 1 1 0 438 v o433 e 0 5.9 1 0.980 1839925 5.37 15.6 2 9.25E+03 1]
@ Poo330 20 20 2 144 vl 15 e 01 7.62 3 0.987 1577.815 133 214 2 3.08E+04 1]
@ P24 2 1 2 16 v 42 e 0 734 1 0.947 1754971 16.8 13.3 3 141E+04 1]
@ Po2763 41 40 2 322 Vv 123 e 1 6.26 1 0,992 1839.95 19.2 15.6 3 42E+04 1]
@ 123456 44 43 1 L V| 137 e 0 0,996 157781 105 214 3 4.09E+03 1]
@ P6Boa(+2) 1 n o 64.9 v 04 1] 715 3 0,988 1415.738 167 145 2 2.72E+04 1]
@ PO20BE (+2) 2 2 0 136 V| 3334 1] 5.85 3 0,408 1415723 6.24 145 3 570 1]
i@ Po0Te1 5 5 o 319 v 548 1] 7.28 3 0.979 1577.604 6.59 219 2 8.35E+03 1]
@ QoBKAZ 1 1 0 0 V| 3300 1] 1.28 3 0,634 1577.8 427 219 3 641 1]
@ ovozon 1 1 o 0 Vo334 1] .42 6 -0.973 1411835 14 1.7 2 L94E+04 1] 1l
- = - o - oo Armrom cimn = oo -
1 Protein: P00924 Enolase 1 ENL
4 Protein: @78HU? Glycophorin-C 0S=Mus musculus GN=Gypc PE=3 S¥=2
Peptide ion wiews | Protein resolution
Conflicting proteins for peptide fon 1739 Feptide ions of Q7BHUT
Arcession Peptides Unique  Conflict: Protein Scare Pe| i3 z B Score Hits  Correlation  Mass Mass error{po. BT (rins) Charge Tag * Ahundance Canflict:
@ Po0924 23 32 211 - v 511 e 1 439 1 0.999 1871.993 -3.61 23 3 2.18E+04 1] L}
W QTEHUT 1 1 0 439 | --- v 1739 e 1 0,999 1871968 -16.6 21 2 29TE+03 1] q
] n 3 « .
And then ADH
Accession Peptides Unique  Conflict: Scare Tag = # I [ Score Hits  Correlstion  Mass Mass errar {p...  RT (mins) Charge  Tag v Abundance Conflict: *
@ Pon4sy 51 51 0 413 511 1 71 4 1871993 17.2 23 3 2.1BE+04
@ Q8NS3 3 3 0 131 1739 0 1871968 121 23 2 297E+03 E
(gh POD324 22 22 204 839 1) .58 1 --- 813.513 20.5 14.6 2 5.85E+03
@ QrEHUT 1 1 H 439 v 43 e g 59 1 0.982 1839925 5.37 15.6 2 9.25E+03 1]
@ Poo3z0 20 20 1 144 Vo156 e 1 162 3 0.987 1577815 133 14 2 3.08E+04 0
@ PoTiz4 2 1 2 17.6 LA I I | 734 1 0,945 1754971 16.8 143 3 LA1E+04 1]
@ Po2ies 11 40 2 322 vl 123 e 1 6.26 1 0.990 1439.95 13.2 15.6 3 4.2E+04 1]
@ 123436 44 EEl 1 368 v 1387 e @ == 0.997 1577.81 10.5 214 3 4.09E+03 1]
@ P68 (+2) 1 1 o 64.9 Vo204 0 715 3 0,989 1415738 16.7 145 2 2.T2E+04 1]
(@ PO208E (+2) H H 0 136 v 3334 0 5.85 3 0.489 1415723 6.24 145 3 570 1]
@ PO0FEL 5 5 0 EbR V] 548 1) T.2e 3 0.978 1577.804 .59 219 2z 8.35E+03 1]
@ QEBKA3 1 1 0 0 VI 3399 0 728 3 0,636 1577.8 427 219 3 641 1]
@ o000 1 1 0 0 v 334 0 742 ] -0.072 1411835 14 1.7 2 104E+04 1] Al
- = - e - . 1 e s o = oo @ o
1 Protein: P00924 Enolase 1 ENL
4 Protein: PO0330 Alcohol dehydrogenase 1 ADH
Peptide ion views | Protein resalution
Conflicting proteins for peptide fon 83% Peptide ions of POO330
Accession Feptides Unique  Conflict: Protein Score Pe " E [ Score Hits  Correlation  Mass bdass errar (p...  RT {mins) Charge Tag * Abundance Conflic
@ pongzs 22 22 6.5¢ V| 839 0 --- -0.955 813.513 20.5 14.6 2 5.85E+03 1]
& PO0330 20 20 V| - AN ] 0 5,37 1 -0.981 1311661 -13 14.3 2 5,79E+03 1
V| 31 e 0 6.62 4 0.995 1250.685 182 158 2z 2.6E+04 1]
v 1191 e g 571 5 0.995 1446.807 121 10.5 3 2.05E+03 1]
o 244 n T L1 n_00f 1311 RO1 153 an A k] T AIFLNA n
a4 1 L3 a4 n

For the remaining
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Accession Peptides Unique Conflict: Scare Tag = # £ |
@ Pon4sy 51 51 I 413 D 320 0
@ Q8nes3 3 3 0 131 7 51 e 1
@ Po0924 a2 22 1} 204 V] 1791 ® @
@ QrBHUT 1 1 0 439 7 344 0
(g POO330 20 20 m 144 Vo221 e o
@ POTia4 2 1 2 17.6 AT ] 1]
@ Po2ied 41 40 2 322 i 1:¥] 1]
@ 123458 44 44 1] 368 V] 1294 1]
@ PEZE04 (+2) 11 1 1] 64.9 ] 3972 1]
(@ POZ0BE (+2) 2 2 1] 13.6 V| 459 1]
(@ POOTEL 5 5 1] 3L V] 463 e g
@ Q8BKAZ 1 1 1] 1] V| 575 e 1
@ OT0z00 1 1 1] 1] V| oar 1]
4 LU L3 (‘ - -
1 Protein: P00330 Alcohol dehydrogenase 1 ADH
4 Protein: 123456 Light Chain
Peptide ion wiews | Protein resolution
Conflicting proteins for peptide ion 820 Peptide ions of
Accession Peptides Unique  Conflict: Protein Score Pe| # £ |
b 123456 44 44 368 /| 6.6¢ V| gz 1]
@ Po0330 20 20 144 5.3 ¥ 50 e 2
v 1 e @
W3 2
Fl T n
4 1 13 4

123456
Scare
.66
5.59
7.58
[213

Hits
1

Hits

k)
.

Correlation
0.993
0,995
0,996
0.996
0.963
0.062
0.990
0.996
0.990
0.996
0.999
0.087

Correlation
0712
0.893
0.929

-073
nEIs

hdass
1311661
1446819
1446.807
1311691
1250685
2311173
2311168
2311148
2311157
1354614
1617.848
1617.87
1012612

Mass

1311661
3616757
3616744

2640228
1704017

Mass error {p...
-1.36
15.2
7.21
153
182
134
121
324
7.34
4.62
6.97
207
0.2

hdass error ip..,
9.26
151
116

154
127

RT {mins)
143
195
195
20.4
158
16.9
16.9
16.9
16.9
149
16.5
16.5
157

RT (mins)
143
171
171
185
EER]

Charge Tag -
z
El
2
2
El
El
2
4
2
2
El
2
Chatge  Tag -
4
El
3

Abundance
5.79E+03
6.15E+04
2.05E+03
2.83E+04
2.6E+04
2.38E+04
4.59E+03
2.52E+03
517
LOTE+04
8.91E+03
L11E+04
15E+04

Abundance
5.79E+03
1.59E+05
1.94E+05
183E+05

14RELNE

Conflict:

Canflic =

-

m

Finally resolve the 2 remaining conflicts

Albumin by fawvouring the mouse contaminant and un-ticking the conflicts for P02769.

between the Serum Albumin (spike) and the native Mouse Serum

Prateins N filter applied Peptide ions of PO2769 No filter applied
Create... ‘ Create...
Accession Peptides Unique  Conflict: Scare Tag = # £ HE1 Score Hits  Carrelation  Mass Mass error (p... BT (mins) Charge  Tag * Ahundance Conflict: *
@ Po04eg 51 51 0 413 581 0 654 5 1478,805 12 104 H 171E+04 0
@ QENIS3 3 3 0 131 3236 0 6.64 2 1478.799 7.09 19.4 3 133E+03 |7
@ pooaz4 22 22 o 204 V| 254 1 491 2 1000 1634.959 17.4 151 3 24E+04 0
@ QreHUT 1 1 0 439 ¥l 158 e 0 623 3 0,999 1879937 123 158 3 3E+04 0
@ Poozz0 20 2 0 144 V] 1364 e 0 533 1 0.998 1879925 5.94 158 H 477E+03 0
@ PoTT4 2 2 0 178 ¥ 1235 [ 3 0.998 1638.94 5.99 151 H 5.05E+03 0
i 02769 40 40 308 v 280 0 696 4 0.999 1398,704 1311 12 2 2.50E+04 0
@ 123458 4 4 Lz it 0 112 3 1000 1304729 153 14 2 207E+04 0
@ P62894 (+2) 1 1 0 649 v 1382 [ ] 1 000 1304731 168 14 E] 26E+03 0
@ P02088 (+2) 2 2 0 136 v 561 e 1 52 2 1000 1906,942 147 186 3 2,28E+04 0
@ Po0761 5 5 0 319 ¥ w61 e 0 559 2 0.999 1306,921 413 187 H 303E+03 0
@ QoBKA3 1 1 0 0 vl :1oe 0 487 H 1.000 1162643 173 16.9 2 2.08E+04 0
@ 070200 1 1 0 0 v 34 0 467 H 0.866 1722.853 933 2 3 7.35E+03 0
4 11} (3 l‘ - - o Vf" o E—— T e h Tt " [3
1 Protein: P02769 Serum albumin BSA
4 Protein: P07724 Serum albumin 0S=Mus musculus GN=Alb PE=1 S¥=3
Peptide ion views | Protein resolution
Conflicting proteins for peptide jon 3236 Peptide ions of PO7724
Accession Peptides Unique  Conflict: Protein Score Pe # z B Score Hits  Correlation  Mass hass error (p... BT {mins) Charge  Tag *  Shundance Conflict:
@ poz76a 40 40 308 660 [V 581 e 0 664 1 1.000 1478.805 1.2 19.4 2 1TIE+04 [ 1
o P07T24 2 2 17.6 oase [V 336 e 0 664 1 0,999 1478799 .09 19.4 3 133E+03 0§
v w1 e 0 437 1 1000 1900.893 207 123 4 103E+04 [ 1
< i b < i b
() Refine |dentifications | | Pratein options... | | Recalculate abundances | Section Complete O]
Now there are no remaining conflicts return to page 17.
Note: the abundances will need to be recalculated as a f ol
result of performing Conflict resolution. This is achieved
by clicking on the Recalculate abundances, which ¢/ Refine Identifications | [ Protei options..| [ Recaluiate soundances |
appears during Conflict resolution
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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.

WIP Protein quantitation options ==

Quantitation method:

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

Relative Quantitation using Hi-N -
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 pepti
If you have selected one of the other options during the « Allows comparison between proteins within a run
Setup of the Auto PrOCGSSlng of your data (Stage 1) then __| Relative Quantitation using non-conflicting peptides

this OptiOn will be apphed * Uses only peptides which have no conflicting protein identifications T
* Allows comparison of a single protein across runs

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

Hi-N in Progenesis QI for proteomics is an implementation of Hi-3 as described by Silva et al. [Error!
eference source not found.]. After peptide and protein identification, the abundance of each peptide is
calculated from all its constituent peptide ions.

QP Protein quantitation options

For each protein, the N most abundant peptides (N being set Quantitation methodk
according to the user selection) have their abundances | [RelativeQuantitation using Hi-N

(2]
averaged to provide a reading for the protein signal. Number of peptides to measure per protein (): | 3 B

The ranking of peptide abundance is based on the integrated
value across all the runs, allowed by the accurate alignment
and Iack of mlss'_ng VaIU-eS. This gl\_ES added confidence in [¥] Use protein grouping i.e. hide proteins whose peptides are a subset
the peptide selection, taking all runs into account to make the of another protein’s,

ranking robust.

| QK H Cancel ]

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

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

OIP Protein quantitation opticns 0IF Protein quantitation options
g pt q
Quantitation method: Quantitation method:
[.ﬁbsolute Quantitation using Hi-N '] [Absolute Quantitation using Hi-N ']
. ) [&] . ) 3
Number of peptides to measure per protein (N): 3 Number of peptides to measure per protein (N):
Calibrant accession: | Calibrant accession: | P&3773
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 pratein's,

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

; : &) Help ~
Review Proteins = Nofilter applied
Using this screen, you can find the proteins of !
interest in your experiment.
Set the quantitation options “ Description : Amount (fmol) - A Amount (fmol) - B Amount (fmal) - C
If you've not already done so, choose > _ — _ -
between relative and absolute quantitation, Glyceraldehyde 3-phosphate dehydrogenase GN=TDH3 PE=3 S¥=1 576 838 794
use of Hi-N, protein grouping and more. Glycerol-3-phosphate dehydrogenase GN=GPD2 PE=3 5V=1 90 _
Glycerol-3-phosphate dehydrogenase_ mitochondrial GN=GUT2 PE=3 Sv=1 312 % 359
Glycine cleavage system H protein GN=CAWG_00084 PE=4 SV=1 61.3 79.2 65.1
51
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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 Quantitatiorl using non-conflicting peptides I "|

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

[ 0K l [ Cancel

The relative Quantitation can also be performed using all peptides.

QIF Protein quantitation options @

Quantitation method:

[Relative Quanlitationleing all peptidesl A |

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

[ ok ][ cancel

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

Now mowve to the Review Proteins section by clicking on Review Proteins icon on the workflow at the top of
the screen.
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Appendix 7: 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 sawved 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 Review Proteins stage right click on the Protein Table and
select Add to clip gallery...

QIP Batches - Progenesis QI for proteomics EI@
File *00 e
Review Experiment Review Peak Peptide lon Identify Refine Review Protein =
Impert Data Alignment Filtering Design Setup Picking Statistics Peptides QC Metrics  Identifications Proteins Statistics Report n 0 n | I n ea r
. A Waters Company
Review Proteins = Nofilter applied o
Using this screen, you can find the proteins of |
interest in your experiment.
Set the quantitation options Max fold change Highest Mean Lowest Mean Description Amount (fmol) - B1 Amount (fmol) - B2
If you've not already done so, choose between -
relative and absolute quantitation, use of Hi-N, 65.94 B2 Bl Activator of 90 kDia heat shock protein ATPase homolog  6.56 45.6
protein grouping and more. 5.98 Serum albumin O5=Mus musculus GN=Alb PE=1 5V=3 109 183
m—_
Mo tags to assign
6.38 B Igen phospharylase PHO 435
Create a shortlist to review 548 g~ Newteg.. h albumin BSA 174 269
In the table, sort and filter the proteins based .
on their measurements, to generate a shortlist 5.18 B Quick Tags i glebin subunit beta-1 OS=Mus musculus GN=Hbk 527 273
for further review. 112 B & Edittags Chai 179E+03 2E+03
@ How are the measurements calculated? : 2 - e SEET i
. 1.88 Add to Clip Gallery... lol dehydrogenase 1 ADH 819 154
To sort the table by a given value, simply click
the relevant column header. 114 Bl B2 Enolase 1 ENL 266 234
Review the proteins 1.09 BL B2 Trypsin O5=5us scrofa PE=1 SV=1 742 68.2
For each protein of interest, review its peptide
measurements and correlations:
View peptide measurements ] P
0P Add to Clip Gallery 23]
Enter a title and description for this clipping:
Accession Peptides Unigue peptides Confidence
QBNE53 2 2 177
PO7724 1 1 130
; : : : ; ; P62894 3 3 327
This will open a dialog displaying what is to be saved and
. . . . ; +
allows you to alter the title and provide a description of the item PoDags - 33 33 3.74E+03
¥i T
for later reference. poz7ee 21 21 227E+03
P02088 1 1 93.8
123456 25 25 2.67E+03
P00330 12 12 1.05E+03
PO0924 16 16 1.66E+03
POO76L 1 1 99

Batches Protein Table_Abs Quant

Table containing Absclute Quant measurements

Enter details as required and click Add to clip gallery

| Add to Ciip Gallery | |  Cancel
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OIF Batches - Progenesis QI for proteomics

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

Click Show Clip Gallery

Selecting an item in the gallery makes available an Actions menu that allows you to manage the output of

the item.

QP Clip Gallery

Clip Gallery

ES Close

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

Import additional protein data...
Import protein accessions as tag...

Export mzldentML for PRIDE submission...

Experiment properties

Show Clip Gallery

* Bt

Lol o =]

Item size: © |E |

Accession Peptides Ul Actions = I
QENIS3 2 5 -

PO7724 1 1

P52E94 3 3 E—
PO0489 33 1 -
Po2769 21 21 B
PO2088 1 1 Capy Description
123456 25 24 Export Table
PO0330 12 12

PO0S24 16 16 Delete

POOTEL 1 1

Table containing Absolute
measurements

Batches Protein Table_Abs Quant

Quant

nesis Ql

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:

mP Progenesis Ql

wiww.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... ” Close

Note: there is also the capacity to Export all... the items 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 item title.

Note: right clicking on a table and adding it to the Clip Gallery allows you to export the current content to

Excel as a .csv file.
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