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Introduction

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

To allow ease of use the tutorial is designed to start with the restoration of an Archived experiment where the
data files have already been loaded. However, the document covers all the stages in the LC-MS workflow,
therefore if you are using your own data files please refer to Appendix 1 (page 56) 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 50 minutes (dependant on PC spec) and is divided into two sections. This means you can perform the
first half focused on LC-MS run alignment and analysis then complete the second half of analysis exploring
comparative differences and Protein identity at a convenient time. If you experience any problems or require
assistance, please contact us at support@nonlinear.com

How can | analyse my own runs using LC-MS?

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

LC-MS Data used in this user guide

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

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

Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report
o
Stage Description Page
LC-MS Import Data: Selection and review of data files for 5
Impert Data analySiS.
[ )
l Automatic Alignment: Automatic Reference selection and alignment 7
Hesnsing Licensing: allows licensing of individual data files when there 9
_T_ is no dongle attached (Appendix 3)
Review . . . H
Alignment Review Alignment: automatic and manual run alignment 9
| © |
l Filtering: defining filters for peaks based on Retention Time, 14
Fitering m/z, Charge and Number of Isotopes.
@
l Review Normalisation: explains LC-MS normalisation 17
R Experiment Design Setup: defining one or more group set ups 20
@ for analysed aligned runs
e Review Peak Picking: review and validate results, edit peak detection, 23
T tag groups of peaks and select peaks for further analysis
L3 Peptide Statistics: performing multivariate statistical analysis on 32
0' tagged and selected groups of peptides
o Identify P(_eptides: managing export of _MS/MS spectra to, and import 36
T of peptide ids from Peptide Search engines
entctions Refine Identifications: manage peptide ids and filters 40
A Resolve Conflicts: validation and resolution of peptide id conflicts for 42
T data entered from Database Search engines
Review . . . . . . .
pto Review proteins: review protein and peptide identity 47
\ 4
Srastcs Protein Statistics: multivariate statistical analysis on proteins 50
(@]
Rg“ Report: generate a report for proteins and/or peptides 51
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Restoring the LC-MS Tutorial

Open Progenesis QI fo proteomics and download the Compressed (.zip) Tutorial Archive file from the the
0Vi ew omliiakshowin bdlow, placing it in a new folder on your desktop. Before restoring the
tutorial in the software you must first right click on the (.zip) file and extract it to the same folder.

Now you can restore the uncompressed Tutorial archive file. To do this, first locate the Tutorial Archive file

using the Open button and press Open.

‘ Perform analysis | Combine analysed fractions

Recent experiments

QP Progenesis Ql for proteomics == r=]
File *00 e
Experments nonlinear

A Waters Campany

New to Progenesis QI for
?

ces to help you get
sis QI for

» The Progenesis Q1 for proteomics

workflow

0P Open Experiment.

@U" <« QIP_Non.. » Progenesis Qlp Tutorial

Organize *  New folder

* Name

[ 43|[ searc

Tutorial and user guide

* Frequently-asked questions

Latest blog posts
* Seasons Greetings and Best Wishes for

4 Libraries
B Andy Borthwick

2014
* How to choose the best reference for

], Progenesis QLp Tutorial for DDA PragenesisQIPArchive

1% Computer retention time alignment
€ Network * Areport from EUPA 2013, St Malo

& Control Panel + Nonlinear Dynamics at the 12th HUPO
& Recycle Bin | World Congress

B File I + Latest d nts in fragmentation

support for Progenesis CoMat

Ian R Fix Release
LC-MS Powerpoints

Links to Journals

MarkerLynx Extended Statisti

! Markerlyme LicenseKey i _ g

4  Progenesis QLp Tutorial for DDAProgen... Date modified: 11/02/2014 16:40
Size: 253 MB

i3

Progenesis Ql for proteomics Archive

File name: Progenesis QLp Tutorial for DDAF ~ | Experiments and Archives ("Pr =

Other experiments

10.5147.43442

This opens the 'Import from archive' dialog.

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

B3

Import from archive

Import Progenesis Ql.p Tutorial for DDA from archive

Replace an existing experiment

@ Create a new experiment
Name: Progenesis Qlp Tutorial for DDA

Folder: D:\Customer Data\QIP_Waters Tutorials\QIP_Non Waters Tutorial\Progenesis QLp Tutoria|

oo [ oo |

Then press Import.

Restoring tutorial

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

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

Waters

THE SCIENCE OF WHAT'S POSSIBLE!



Progenesis QI for proteomics User Guide

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

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

QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

File
Review Experiment Review Peak Peptide Identify Refine Resolve Review
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins
Import Data Al Actions v | [ >> |
Import your run data 500 1000 1500

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

Format: { mzXML files

VH Import... Jl

@ About this data format | ¢ Download others

20

Start the alignment process
While your runs are importing, click the button
below to:

® Select alignment reference candidates

* Determine the best of the candidates

PRt L e
¢ Align all runs to that reference run A LA
5 2 + oo b L4
Start alignment process A V “','I_. K 2N q o
WAy el 4
h [ D S T ¢ SRR e
Review the chromatography \ !‘.{ { W L) { ! !
Look at all of the runs in the list below, checking R s "‘ ' .HL » "
for any sample-running problems that might Wt R Gl s
affect analysis. Right-click to remove any runs " ([ ’1\ r| "
that have significant problems. o | __m W r.rv‘
3 v

Imported runs:

8
A1 A2 A3
¥
i
E
c1 c2 c3 8|8
S| E
E
c
s
=
o
K} =
¥ Zoom:&|

o nonlinear

Statistics Report

[E= Bl =X3)

Ll Yl

A Waters Company
© Help v

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

Section Complete ()

Each data file appears as a 2D representation of the run. At this stage you
wi || be warned i f any of t hdurindthd a
data acquisition and conversion process.

Note: the Experiment Properties are available from the File menu. These
were selected when the experiment was created (see Appendix 1, page
56).

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

QI Experiment Properties @

Close

Tip: the 'Exclude areas from selected run' facility allows

Actions = ==

you to examine and exclude areas (usually early and/or late 1500 Mask areas for peak picking..
in the LC dimension (Retention Time)) that appear
excessively noisy due to capture of data during column CEe S De'fe 1|

regeneration (see Appendix 2, page 61). This is not required

* Masked areas: none

for this data set.

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

Now start the Alignment process

Waters
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Stage 2: Automatic Alignment of your data

Start the alignment process
The process of alignment of your data can be started before the 'Elwlwile your runs are imperting, click the button
import of your data has been completed by clicking on Start slowte: .

* Select alignment reference candidates

a“gnment process. * Determine the best of the candidates
* Align all runs to that reference run

| Start alignment process ||

During this process the software will Align all your runs to a Reference run which can either be selected
automatically by the software or manually selected by you.

In this tutorial example you have 6 runs which have already been imported so to start the process click on
Start alignment process

OIF Start Alignment Processing = (=N

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

How do you want to choose your alignment reference?

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

| Use this run:

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

[ Mext = ][ Cancel

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

1. Assess all runs in the experiment for suitability

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

The run with the greatest similarity to all other runs is chosen as the alignment reference.
If you have no prior knowledge about which of your runs would make a good reference, then this choice will
normally produce a good alignment reference for you. This method can take a long time

2. Use the most suitable run from candidates that | select
This method asks you to choose a selection of reference candidates, and the automatic algorithm
chooses the best reference from these runs.
When you have some prior knowledge of your runs suitability as references:
runs from pooled samples
runs for one of your experimental conditions will contain the largest set of common peptides.

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

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

Waters
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For this tutorial we will select the first option (See Appendix 1, page 56 for more details on using the other

options).

You will now be asked if you want to Align your runs automatically or manually.

QP Start Alignment Processing
Automatic alignment

automatically align all runs.

@ Yes, automatically align my runs

) M, I'll align my runs manually

=N Nol )

After selecting the experiment's alignment reference, the software can also

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

< Back |I[ Finish ]I[ Cancel

Select automatically and click finish.

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

Alignment processing

Current step: Choosing an alignment reference...

QP Alignment Processing (18%) (=25

+ Imported runs: ~ 6/6

" Reference run:  pending...

Aligned runs: pending.. QP Alignment Processing (80%)

Alignment processing

Current step: Aligning 'A3"..

+ Imported runs: 6/6
+ Reference run: .l

«» Aligned runs: 3/5

QIP Alignment Complete @

Alignment processing complete.

Time taken: 2m 165

+ Imported runs:~ 6/6
+ Refersnce run: C1
+ Aligned runs: 5/3

Review chromatography |l Review alignment 'C)) |I

Once the Reference run has been chosen the automatic alignment is then performed. As the whole process
proceeds you get information on what stage has been performed and also the % of the process that has

been completed.

When the Alignment completes you can either review the chromatography or go to the Review Alignment

using the options on the Alignment Dialog.

Click Review Alignment.

Waters
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Stage 3: Licensing

This stage in the analysis workflow willonlyappear i f you are using o6Unlicens
software and have no dongle attached.

Seview
Import Diata Licensing Alignment Filzaring

For details on how to use Licensing go to Appendix 3 (page 62)

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

Stage 4: Review Alignment

At this stage Progenesis QI for proteomics Alignment opens displaying the alignment of the runs to the
Reference run (C1).

Layout of Alignment

To familiarize you with Progenesis QI for proteomics Alignment, this section Run Include?  Vectors Score
describes the various graphical features used in the alignment of the LC-MS  |a m 3%
runs n 40 82.2%
) ) o A3 244 839%
To setup the display so that it looks similar to the one above: = v e
. . . c2 362 97.8%
1 Inthe Run table click on Run A2 to make it current. You will now be - 2 0%
looking at the alignment of A2 to C1 in the Unaligned view.
QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics o [@ @
File Al XY
Review Experiment  Review Peak Peptide Identify Refine Resolve Review Protein 1
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report n On I I nea r
o A Waters Company
Review Alignment Show Aligned x l Show Unaligned 1 [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 580 |590 600 610 |620 630 640 |650 660 580 |590 600 610 |620 |630 640 |650 |660
~ m/z *| |~ m/z *
Align retention times automatically = = "
For maximum reproducibility, the software can o i A « "‘ ‘ B
automatically align your runs. o H o t |
Align runs automatically & =y \ = ' I
Review the alignment a Alignment Alpha Blend
Using the quality control measures, review and Vector di | . t
edit the runs’ alignment: =4 I Isplay animates '
1. Order the runs by alignment score and \E, ' I between current " [l
start by selecting the first run N E | and reference runs h
2. Within each run, inspect and edit any e | |
areas rated as Needs Review wle A E | |
) 2 '
Current @ Learn about the review and editing process <l & CP &
Run 51§ (P _'__| &4
(Green) Run Include?  Vectors Score v Zoom: [3| };—(I \@I -
\ Al 221 84.3% Ion intensity map Total ion chromatogram
A2 240 82.2% 500 1000 1500
A3 244 83.9% m/z *
c v Ref 8 | C 10000000 ;‘)‘. N
AR [\
ol I 362 97.8% it [ |
=3 = 8000000+ il A
Reference c3 422 990% |FNTL = \ \
Run g 6000000 \ \ 1
. -~ _ — J f ' E [ \ |
(Magenta) Table of Alignment 55 Current : — R AT
Vectors and Scores <l u : A o M VLA
B E Focus VS \ \Y
E ‘ 20000001 \ \/
c
.2
© s T T T T
=8 | 28 30 32 4
& ‘ Retention time (min)
Alignment quality: @ Good OK [ Needs review 5 \
Ion maps: # Alignment target & Run being aligned Section Complete ()
Waters 9
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Vector Editing (Window A): is the main alignment area and displays the area defined by the current focus
rectangle shown in Window C. The current run is displayed in green and the reference run is displayed in
magenta. Here is where you can review in detail the vectors and also place the manual alignment vectors
when required.

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

lon Intensity Map (Window C): shows the focus for the other windows. When you click on the view the blue
rectangle will move to the selected area. The focus can be moved systematically across the view using the
cursor keys. The focus area size can be altered by clicking and dragging out a new area with the mouse.
This view also provides a visual quality metric for the Alignment of the runs, from green through yellow to

red.

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

Reviewing quality of alignment vectors

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

If the alignment has worked well then in Windows A and C the grid lines (option under View menu) should
show minimal distortion, Window B (Transition) will show features pulsing slightly but not moving up and

QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics o) @
File I Y
Review Experiment  Review Peak Peptide Identify Refine Resolve Review Protein H
ImportData  Alignment Filtering  Design Setup Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report non I Inear
0 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.
J ! y o Ion intensity ma
@ Learn about the visualisations shown here
500 1000 1500
Align retention times automatically m/z *

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

Align runs automatically

Review the alignment

Using the quality control measures, review and | B |

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

40

@ Learn about the review and editing process

Run Include?  Vectors Score 3 -
Al 221 843%
A2 240 82.2% A
A3 244 83.9% )
c1 v Ref -
2 362 97.8% &
c3 422 99.0% H
gk
~ e
S
i-
v
K
@
Alignment quality: Good OK Needs review (S
Ion maps: & Alignment target % Run being aligned Section Complete (2)

down.

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

Waters 10
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Reviewing Quality of Alignment

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

For a @reendsquare the majority of the data appears overlapped (black) indicating good alignment. When
viewed in the Transition view the data appears to pulse.

Vector editing
570 580 590 600 610 620 630 640 650 6/

I qs I iz »

O |l

I

O Zoom: ‘L—I] EJ |@|

29 CSJ
—=
O

30

31

32
‘ Retentmf@ne (min) i
-

33

For a §ellowbsquare some of the data appears overlapped (black) indicating OK alignment. When viewed in
the Transition view some of the data appears to pulse.

Vector editing
540 |550 560 |570 580 (590 (600 |610 (620 |63(

4"
: (@)

.
|
4y
.

Ras m/z >

-

-

-~ .
——— -
e — .

- —

8 37

-
-

-
39

-
™
T
40

L

|
TR

N L - | i 200m: [ (@) ]

-

—

- gt

- P

- -
-

41

Retention Time (min)

-
—
—
—
-
-
-
-
42

43

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

Vector editing
640 650 660 670 680 690 700 710 720 7

¥
| |
2 | ®
¥
\
& @ “ l)
2 & |
g
2|t m ’
? \ Zoom:@‘§|@|
Note: the coloured metric should be used as a guide. I n cases where there are 8
squares this this can also be indicative of o6real 6 di

be considered when examining the overall score and surrounding squares in the current alignment.
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The weighted average of the individual squares gives the overall percentage score for each run alignment.

ore cl

Note:a mar ked red area combined with a | ow sc
some manual intervention (see Appendix 4, page 63).
QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics folle =
File ©00en

eview riment eview Peal eptide Identi efine esoive eview Protein -
Import Data AIR gnment Filtering E:sp\':n Setup. g Picking « spf.afisgu PZpﬁ:rgs Iden‘:‘\ﬁcaﬁors cRanﬂins :roteins Statitsn:s Report nonllnear
() A Waters Company

Review Alignment [ showsligned -] ShowUnaligned | [X  Remove Vectors - |

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

Ton intensity map [
@ Learn about the i

500

shown here

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

1000

1500

Align runs automatically

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

)

@ Learn about the review and editing process

m/z »

Run Include?  Vectors Score
| A 1 128% |

A2 240  822% : :
i =

A3 244 839%

c v Ref 8

c2 62 97.8%

c 422 990%

7100
< Retention Time (min)

Alignment quality: @ Good 7 OK

Ton maps: & Alignment target % Run being aligned

@ Needs review

Section Complete ()

The alignment quality of this data set does not require any manual intervention so before going to
the next section make sure you have Removed all manual vectors and re-performed the Automatic

alignment. To do this for A1, first select Remove 6 Avectorsi n

runs automatically.

t he

w famd|Itheen alick Aidgn

5

QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

=8 HoR =

File LI Y
Review Experiment Review Peak Peptide Identify Refine Resclve Review Protein n n I i n r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report O ea
. A Waters Company
Review Alignment Show Aligned A ] [ Show Unaligned l L)(_ Remove Vectors ~

Sample ions are aligned to compensate for drifts in

retention time between runs. Vector editing Automatic vectors in the current area
@ Learn about the visualisations shown here 500 1000 1500 Automatic vectors in the whole run 1500
. o o . All vectors in the current area m/z *
4 Align retention times automatically -
| For maximum reproducibility, the software can Qe ®_ oo ° All vectors in the whole run
g z » o ® %9, °
automatically align your runs. 3 w3 “&.0 fogri e 8 "
R TR Bt NI LA PO '
Align runs automatically Qo0 % %0 T 0 b £ ° sl
2 T | eg°iog @ B e mit -
® Teito” Bagteg o ds -
8,00 - o ° | &
- ” 0, -9 om - =
“} Review the alignment ol e&" PR B0 o0 8 4 o |
L Using the quality control measures, review and @£ oo ?W & e ° 3 |.E
; Cor 2 E ° E
edit the runs’ alignment: - ° g 5 - i
L3 v
1. Order the runs by alignment score and 2| E 2| E
start by selecting the first run b b=
2. Within each run, inspect and edit any 5 15
areas rated as Needs Review 8 ?, = E
. ° L]
@ Learn about the review and editing process 2! — @ ‘;K
5 I
Run Include? Vectors:Score Ion ity map Total ion chromatogram
I L 2 843% I 500 1000 1500 [ )
A2 240 82.2% mfz *
15000000+
A3 244 83.9% R .
c1 v Ref k)
c2 %2 ore% [T 2100000001
3 422 990% i £
2 £ n
o 2 5000000+ I
E |
8§ w b
g i WL |
o |8 T T T T
o g 20 40 60 80 100
Retention time (min)
-

Ion maps: & Alignment target & Run being aligned

Alignment quality: @ Good OK 0 Needs review

Section Complete
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Stage 5A: Filtering

Now that you have reviewed your aligned Runs, you are ready to analyse them. Move to the Filtering
stage, by either clicking on Section Complete (bottom right) or on Filtering on the workflow.

Peak Picking Parameters

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

OIP Peak Picking Parameters @ QIP Peak Picking Parameters @

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

| Runs for peak picking I Peak picking limits IMax\mum charge | Retention time limits |

Choose runs for peak picking

You can tick or un-tick each run to
control which will be used by the Run
peak picking algorithm. Although any Al
run which is left un-ticked will not a2
affect the feature outlines, it will still

have outlines added to it and will be A3
available in the expenment design 1

setup.

) c2
Learn more about why you might not
want to select all runs. C3

Sensitivity

You can adjust the sensitivity of
the peak picking algerithm using
these different methods. Each
sensitivity method examines the
intensities of groups of M5 peaks
to judge whether they are likely to
form part of an ion or whether
they represent noise and so
should be ignored. Peaks that are
rejected as noise will not be used
to build ion outlines.

! Absolute ion intensity

| % Base Peak

The automatic sensitivity method uses a
noise estimation algorithm to determine
the noise levels in the data. The higher
the sensitivity value, the more features

will be detected.
fewer default more
3

Chromatographic peak width

The chromatographic peak width
gives the length of time over
which an ion has eluted. If you set

] Apply a minimum peak width

a minimum peak width, any ion
that has eluted over a shorter
period will be rejected.

width: |0 minutes

Minimum

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

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

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

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

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

Chromatographic peak width

The chromatographic peak width
gives the length of time over

Note: for all 3 Sensitivity modes a Chromatographic peak
width (Retention time window) for the peaks can be set by
applying a minimum retention window or peak width in
minutes.

Apply a minimum peak width
which an ion has eluted. If you set
a minimum peak width, any ion
that has eluted over a shorter
period will be rejected.

| Minimum width: | 0,15 minutes

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

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

Note: you can either, leave this set as default and remove the high charge state peptide ions at the Filtering
stage or you can choose not to detect them in the first place by reducing the charge state threshold here.
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Finally, you can set Retention time limits for the detection. The default limits are displayed in the unticked
boxes and detection will use these values whenever the box(s) are unticked. Enter values of 10 and 75 min

and tick the boxes as shown below.

QIP Peak Picking Parameters

(=l

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

Maximum allowable charge

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

Maximum ion charge: | 20

Start peak picking I [ Cancel

QP Peak Picking Parameters

(=)

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

Retention time limits

You can set the minimum and

maximum retention time for peak
picking. Ions that elute before or
after these values will be ignored.

Ignore ions before 10 minutes

Ignore ions after 75 minutes

Start peak picking | [ Cancel

Click Start peak picking to start the detection process.

On completion of detection, the Filtering stage will open displaying the number of features detected, in this

example there are 14624 features.

QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics E
File ©00ene
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein n n I i n r
Import Data  Alignment Filtering Design Setup Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report o €a
. A Waters Company
Filter Features L] ~
You can filter features that you do not wish to include -
in your analysis by using the criteria below. o
Select all features matching the following filters: -
v Inside area 7
v ) With charge
v ) Number of isotopes
l Delete 0 Matching Features ‘ b g
\ Delete 14624 Non-Matching Features ‘
-
(14624 features in total) = "
3
< W
E !
P
8
€
2 W
o T L "
9 §
87
L. 103 —
Normalisation i
Note that all remaining features will be used in the J
normalisation calculation. If deleting a substantial
number of features, you should review the T T T T T T T T T T T T T T T ]
normalisation afterwards.
500 1000 1500 200
R — m/z = n
Review normalisation >> Section Complete \2)

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

these feature properties.

Waters
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As an example we will filter the features based onchargeé c har g e

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

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

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

Therefore, all features with a charge state of 1 or 8 and above will appear

S| Filter Features

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

Select all features matching the following filters:

« | Inside area

~ | With charge
[C] Charge 1 (911 features)
Charge 2 (5904 features)
Charge 3 (5357 features)
Charge 4 (1729 features)
Charge 5 (483 features)
Charge 6 (73 features)
Charge 7 (46 featuras)
[C] Charge 8 (29 features)

[C] Charge 9 (22 features)

on the main view.

QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

File
Review
Alignment

Review Peak
Picking

Experiment
Design Setup

Peptide
Statistics

Identify
Peptides

Refine
Identifications

Resolve
Conflicts

Review

Import Data Filtering Proteins

Filter Features

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

Select all features matching the following filters: -

v ) Inside area

~ ) With charge

i
207 A8

W

Y ‘:"w,.nwv; A S
T
'vl-_ 3 -W;I" i .
: i A AN

[¥] Charge 2 (5904 features)

[¥] Charge 3 (5357 features)
[¥] Charge 4 (1729 features)
[¥] Charge 5 (483 features)
[¥] Charge 6 (73 features)

[¥] Charge 7 (46 features)

v ) Number of isotopes

Retention time (min)

‘ Delete 13592 Matching Features I

l Delete 0 Non-Matching Features

(13592 features in total) 87 —

L 103 —
Normalisation

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

Statistics

[E=8 Eol =3
©00¢-»

nonlinear

A Waters Company

Protein
Report

number of features, you should review the T T T T T T T T T
normalisation afterwards.

| m/z

Review normalisation >>

T T T T T T ]
1500 200C

Section Complete ()

To remove these features press Delete 1032 Non Matching Features.

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

of the data.

Tip: When you have reached the filtering stage, it is good practice to close the experiment and save an

archi ve. This can be used to

Waters
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Stage 5B: Reviewing Normalisation

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

Normalisation

Mote that all remaining features will be used in

the normalisation calculation. If deleting a n
substantial number of features, you should

review the normalisation afterwards.

440

Review normalisation ==

If you have filtered out a number of features from the original detection pattern then the normalisation will
update.

Recalculating normalisation...

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

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

Alternatively, if you do not believe normalisation is necessary, youcanoptto6 not use any fonor mal
the rest of the analysis (Normalisation Method tab).

Waters 17
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Normalisation factors are reported in the table to the left of the plots.

log abundance ratio

QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics E@
File LI FY)
Review Experiment Review Peak Peptide Identify Refine Resclve Review Protein n 0 n | i n ea r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report
o A Waters Company
: s N lisation Graph isati
Review normalisation ormalisation Graphs | Normalisation Method
Mormalisation is required to allow comparisons across Al 02 il
different sample runs. 05
.
By assuming that a significant number of features are 67 0.4
unaffected by experimental conditions, we can use C
the factor by which the sample as a whole varies to 0.3
normalise back to its reference.™
02
Mote: for each sample, only the features falling within :L°: % <
its robust estimation limits (see graphs) are used to 5 5 0.1
calculate the normalisation facter. Further details of 2 2
how it is calculated are available online. o 5 0
2 £
3 5
* Normalisation reference: B B -01—
A2 g g
-0.24
Mormalisation factors: . 03] L
R Fact Log(fact: =
un actor g(factor) . nys
Al 115 0.06 .
w 00 0 5 T | 057 T | |
. 0 4000 8000 12000 0 4000 8000 12000
A3 101 028 feature feature
c1 072 -0.14 A3 cl
c2 0.50 -03 5 .
C3 0.65 -0.19

log abundance ratio

4 T T T T | T
0 4000 8000 12000 0 4000 2000 12000
feature feature =
— * Feature Log abundance ratios
- . Graph size: J — Mormalisation factor
<< Continue filtering featwres ([ = Robust estimation limits
i A A A3
Calculation of Normalisation Factor: -
. . . . 4— . .
Progenesis QI for proteomics will automatically ‘ . Lt
select one of the runs that is 'least different’ from alll \ 2k X
; i 1 e = ture: 5145
the other runs in the data set to be the 'Normalising K e e . .
reference’. The run used, is shown above the table A Referenceabouggjnce: 2806 * ® el
. . it e * ¢l Abundance: 0.0846 LU
of Normalisation factors. 2 . Qi v e .
&
For each sample run, each blue dot shows the log -1
of the abundance ratio for a different feature
(normalisation target abundance/run abundance). -2
-3 - o .'
-4—
I I I I I I I |
0 2000 4000 6000 8000 10000 12000 1400
feature
The details for individual features can be viewed as you hold the cursor over the dots on the plot.
18
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On the graph the features are shown ordered by ascending mean abundance. The normalisation factor is

then calculated by finding the mean of the log abundance ratios of the featurest hat f al | wi t hi
estt mated | i mits 6 Féafures dutsidk these limitd arerwansidered to be outliers and therefore
will not affect the normalisation.
A3
5 .
L - °©
4— . ~ .
£ L . A ’
Py
3 L o p Feature: 5145
o | Abundance ratio: 3423 2 o
®e ” r Reference abundance: 289.6 | * . (X
2 e ® $| Abundance; 0.0846 2 e e,
-
B
Y 14
b
3
<
£
2]
-1 .
e ° ': . .' e & > . = e
. e » . ®
. .
=21 L b = . .
.
. = . - ~ .
3 °« o .l
L]
-4
I I [ I | I I I
0 2000 4000 6000 8000 10000 12000 1400
feature
Finally, if you do not wish to work with normalised datathenSe | é©dotn 6d use any .nor mal
| AP Progenesis Ql.p Tutorial for DDA - Progenesis QI for proteomics EI@ |
File *00 e
Review Experiment  Review Peak  Peptid Identify Ref Resol Review Protein .
Import Data Al ; rre‘\en: Filtering D:s?ge;m;:tllla e;'l?k\ngea Ststp'st:s PeEp:\dI;s Id er‘tm{r;flcns C::zlztes Preo\tee\:u St:t:'st‘lr(‘s Report n 0 n | I n ea r
o A Waters Company

Normalisation Method

Nermalisation Graphs
iNormaiise to all proteins ~

Normalise to all proteins

MNormm o] of houszekeepi

Review normalisation

Mormalisation is required to allew comparisons across
different sample runs.

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

Don't use any normalisation

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

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

‘ ET
-
Now return to filtering by clicking on the button
on the bottom left of the screen [ <= Continue filtering features l

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

Note: if you do any extra filtering then Normalisation recalculates as you move to the next stage in the
Workflow.
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Stage 6: Experiment Design Setup for Analysed Runs

At this stage in the workflow you can setup one or more experimental designs for your data.

There are two basic types of experimental designs:

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

then perform a repeated measures
ANOVA,

A standard ANOVA is not appropriate
because the data violates the ANOVA
assumption of independence. Vvith 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.

QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics (== =]
File *90 e
Review Experiment Review Peak Peptide Identify Refine Resclve Review Protein :
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report n 0 n | I n ea r
° A Waters Company
New @ Help ~
Which experiment design type do you want to use for this experiment?
0 0 . : O-O . . s .
00 Between-subject Design o-0 Within-subject Design
oo loo
Do samples from a given subject appear Have you taken samples from a given
in only one condition? Then use the A Delete subject under different conditions? Before | During After
between-subject design. M Then use the within-subject design.
1 Remove
To set up this design, you simply group T Note: you must have a sample from
the runs according to the condition : : every subject for every condition to use 3 patient X o 2 £
(factor level) of the samples. The A3 Remcve within-subject design.
ANOVA calculation assumes that the . d ch hi
o : "
conditions are independent and therefore < Delete For CEATIpE JroU L irlcnonsE) t is type
gives a statistical test of whether the P — ofhdeswgn for a gme sﬁ”e; expenmelntd Patient ¥ il i E
means of the conditions are all equal. . a ere_ever\; ,5“ ject has been sampled at
C2 Ramove each time point.
C3 Remove To set up this design, you tell the 7 7 73
Add comddifion software not only which condition (factor  Patient Z
el level) each run belongs to but alse which
subject it came from. The software will — — —

Within-subject design: here samples have been taken from a given subject under different conditions (i.e.

the same subject has been sampled over a period of time or after one or more treatments). Here a standard
ANOVA is not appropriate as the data violates the ANOVA assumption of independance. Therefore by using

a repeated measures ANOVA, individual differences can be eliminated or reduced as a source of between

condition differences. This within-subject design can be thought of as a extension of the paired samples t-
test, including comparison between more than two repeated measures.

Additional information on how to apply the Within-subject Design is in Appendix 5 page 67

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

To create a new Between-subject Design move the cursor over this option and click to open the dialog.
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Enter a name for the experiment design:

How do you want to group the runs?

&

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

Group runs by: | <no valid groups>

@ What file formats are supported? Create design

OIP Create Mew Experiment Design =23

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

OIF Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics EI@
File 21l KX
Review Experiment Review Peak Peptide Identify Refine Resclve Review Protein n 0 n | i n ea r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report
0 A Waters Company
AC 1l X New @ Help ~
Setup conditions Runs Add Selected Runs to Condition ¥
Setup the conditions that you want to compare below _
(e.g., control, drug A, etc), and then assign each of Add to new condition...
your samples to the correct condition. c2 c3
A Delete [ Y
Al Remove
A2 Remove
A3 Remove

Add condition...

Section Complete ()

To create a new condition

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

2. Press the O6bl ack AddrSelected Ruasto @oaditton kutbon dn lthe main toolbar.

3. Select Add to new conditioné fr om t he drop down

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

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

6. Repeat steps 1 to 5 until all the required runs are grouped into conditions.
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An alternative way to handling the grouping of this set and other larger New
(and more complex) experimental designs is to make use of sample ] ) )
tracking information that has been stored in a spread sheet at the Which experiment design type do y
time of sample collection and/or preparation. 506
0 0| Between-subject Design
00

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

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

y

[P Create Mew Experiment Design @

Enter a name for the experiment design:

How do you want to group the runs?

) Group the runs manually

) Copy an existing design: | AC

@ Import criteria from a file: ers TutorialiTutDriaI Groups.csvl [ Browse...

Group runs by: |Conditions w

Date of Collection

© What file formats are suppor

Location

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

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

QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics E@
File Ll FY]
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein n 0 n | i n ea r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report
o A Waters Company
AC AC-2 1 X | New | ©) Help ~
Setup conditions Runs Add Selected Runs to Condition ¥

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

your samples to the correct condition. 3
A Delete
Al Remove
A2 Remove
c Delete
C1 Remeve
C2 Remove

Add condition...

Section Complete ()

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

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

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

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

Exploring analysed data using the Data displays

Window A: shows the list of features ranked by the p value for the one way Anova using the current
grouping.
Note:aval ue of O IFagidcionliunynd iinnditchaet es O Presence/ Absencebd

QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics EI@
File i1 I rY
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein | H

Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report n 0 nin ea r

° A Waters Company
Review Features .

Mass spectrum (25.179 min) Chromatogram (m/z = 1099.5684)
Mo filter applied
Create...
350000 200000H

150000+

Intensity

8761 976E-11  Infinity
8045  1.01E-10  Infinity
1391  1L04E-10  Infinity
1142 1.21E-10  Infinity
14023 126E-10  Infinity

100000

50000+
Add a note 50000

—

# Anova (p) Fold Tag| * MNotes 300000 B 250000 C
6314 B41E-11  Infinity - |
25

10970 679E-11  Infinity 2000004 \

11767 B69E-11 Infinity
1455 BO7E-11  349E+08 A

1099 1099.5 1100 1100.5 1101 1101.5 1102 1102.5 11C 245 235 26
m/z Retention time (min)

A =

[ANa & [y agayayays

[ Delete 1 selected feature ]

Run Expression Profile

1D Display | 2D Display | 3D Display | Run: 0.01-

Aggregate
e 24,43 E
24,882
25,311+ D l
25,687+

sgesd{ oo

HI

Fetention time [ min |

3 Add | |2 Delete
26.966-|

Fetention time [ min |

¥} Undo || ™ Redo

dind.. 26,075+ = |

T T T T T T T 1
Key: Ioncharge=1 1089 1100 1101 1102 500 1000 1500 2000
miz miz

Ion charge=2
Ion charge =3 D
lIon charge = 4

Experiment design: Section Complete t))

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

To highlight a group of features drag out a selection on the table.
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The 1D D|Sp|ay Mass spectrum (25.179 min)
350000
300000+
) ) 230000+ %z: 1095.5662
Window B: displays the Mass spectrum for the current feature on the 22000001 "‘t‘u““’ =
selected Run (in window D). Hold the cursor over the peak to indicate m/z £ oo
and intensity 1000001
500001 N
T T T T T |}. T T T
1099 1089.5 1100 1100.5 1101 1101.5 1102 1102.5 11C
miT

Chromatogram (m/z = 1099.5684)

/1
250000+ / ;z:tt::::a? t;g;eﬂ(znin): 25.1787
Window C: displays the Chromatogram for the current feature on the o | \\
selected Run (in window D). Hold the cursor over the peak to indicate Susanan \
Retention time and intensity 1000001 \

242 244 246 248 25 252 254 256 258 26
Retention time (min)

Window D: displays the details of the currently selected run. By default the selected run is an Aggregate of
all the aligned runs.

Run:

% Aggregate .

Details of individual runs can be viewe I j t

i

you wish to view. = spi o
:[:E,Md & L
¥ Und a

The feature editing tools are located in this window (see page 27 for functional Q

explanation). Finde] (g ¢

Mo lon chavos - A

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

| Run I Expression Profile I

12.65( 8. 362-002)

ArcSinh Hormalised Abundance

0.01+
Window E: shows where the current feature is located on the LC-MS run _
by means of the 6Greendé rectangl e. EZ:-..'T}&
To change the current location, click on the image of the run (note: the E 41.6957 L,
retention time and m/z values update as you move the cursor around this 5 f '
view). =

T 86966

o-

T T T T
500 |1 DB?.MMI 500 2000
L
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Note: doing this updates the focus of all the other windows.

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

Ri

c

n | Expression Profile |

Run: 0.014

Aggregate
Edit

plit = Merge 41685+ _

[ Add | |[Z Delete

T e
ol

Fetention time [ min|
Retention time [ min|

2
i

%) Undo || ™ Redo

Find...

Key: Iencharge=1

Ion charge =2
lon charge =3
lIon charge = 4
loncharge 2 5

The 2D Display
Windows A, D and E: perform the same functions across all 4 display modes.

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

runs.
QIP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics EI
File AL X T
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein non I i n r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report 0 g ea
. - o A Waters Company
Review Features
‘r No filter applied | I IRBEL i il I
- | f
# Anova (p) Fold Tag v Notes | ! il ! il U wic il ! ) i

6314 641E-11  Infinity &l é| | D ; D IE] ! IE]
10970 679E-11  Infinity ]
11767 BOE-11  Infinity =] ‘ | | | '
1455  B887E-11  349E+08 &l
8761 0.76E-11 Infinity = TAfEN [ Il I
8045 LOIE-10  Infinity ]
1| 0"
1301 104E-10 Infinity M 2dd a notd nil 1 I
1142 121810 Infinity =] D IE
14023 126E-10  Infinity Ll N
11985 138E-10  Infinity =] !
TnET 1 Aaar 1n Tl 1 -
T »
[ Delete 1 selected feature ]
Run Expression Profile
1D Display | 2D Display | 3D Display Run: 001-
[T] Show all outlines Aggregate 24 48 |‘ 1 J _
Multiple columns per condition E 2489 E R CE TN _D
Esplit |[C2Merge | 2 7 < 416954 .
Contrast: £ £ e | £
EEEEERE | 2T :
5 3
“} Undo || ™ Redo | 2 5¢07. 5 BE.5EE
Mont: ize:
e 26,0754

o @ @ © [ 5] Key: Ioncharge=1 TDIBB HIDD 11‘1}1 11b2 500 1DbD 15:DD 2000
Ion charge = 2 mz mz

Ion charge = 3

Ien charge=4

Ion chargez 5

Experiment design: Section Complete \'_))

The appearance of the Montage (window B) is controlled by the panel on the bottom left of the display.
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Using the the various views in the 2D display one can examine the feature detection in detail to validate the
correct detection of even fully overlapping features as shown above.

o o Bow o

" D

Run Expression Profile
Run: 0.014
Aggregate 30,184+
L Select | [ItEdit | = 20582 z )
B 4 T, I
E= split | | Merge E 30,884+ E It I
Cooas ERT I
g g
¥} Undo || ™ Redo 3 318144 = 86.966 -
woel]
T T T S I —
Key: loncharge=1 250 851 282 500 1000 1500 2000
mz mz

Ion charge = 2
Ion charge =3
Ion charge = 4
Ion charge2 5

The 3D Display

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

QI Progenesis Qlp Tutorial for DDA - Progenesis Ql for proteomics
File (L Y
Review Eqperiment  Review Peak  Peptide Identity Refine Resalve Review Protein li
ImportCata  Alignment  Filtering  DesignSetup  Picking Statistics Peptides  Identifications  Conflicts Froteins Statistics Report nonlinear

. - A Waters Campany

% Nofilter applied
Y

# Anova (p) Fold Tag |~ Notes

9317 03w 124
6361 0039 102

3 003 102

11605 094 106 7 //’ @
315 084 198 ’

268 094 101

7545 0041 12
3174 0841 133
2875 0042 108

2 ) Y

4167 0042 109

iNaNapagal a [agayagaya

- a

[ Delet= 1 selected feature ]

Run | Expression Profile
1D Display | 20 Display | 3D Display o
5] Show sll outlines
[7] Rotate E E o
E S sremm .
Peak scale: U g 2 i
£ H
Contour map: [} g
U i 9 Undo | [®Redo | & 8 85566
2235
o]
, , , , | | ! ,
Key: lon charge =1 a0 o1 o2 &5 500 1000 1500 2000
Ion charge = 2 mE mE
on charge = 3
fon cherge =4
Select runs.
lon charge > 5

Experiment design: Section Complete ()

The number of 3D views displayed in the montage is controlled using the Select runs link on the 3D Montage
tab. The views can be set to Rotate automatically or you can rotate them manually by clicking and dragging
them with the mouse.
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Editing of features in the View Results stage

As an example of using the editing tools which are located on the left of the LC-MS Run view, we will remove
and add back the émonoisotopic pelak @febtwacanbbseleatledt ect ed

from the O6Featuresé | ist or | ocated using the various
LC-M5 Run | Expression Profii|
Run: ! 0.009
. zg.m}_J
J
= split 3004 Bl .
= 30.4534 }‘ ' ' | | —‘ Zoazeas] U
E E ' '
T z /
E E
= 30.881- =
5 =
5 5
5 31.306- 5
Key: loncharge=1 = = p—
lon charge =2 31,734
lon charge = 4 —
lon charge = 5
. . . . ; T T i
1004 1005 1006 1007 500 1000 1500 2000
mz mz

1. Locate the feature at approx 1004.77 m/z and 30.453 min using the Find tool.

Find specified location [
Mass 1004.7700 = omz
Retention time on:  Alignment reference 30.453 2 minutes
or |select a sample - ||30.453 .| minutes
1 = "

2. Selectthe Editt ool and click on the feature to reveal th
Run:
Aearezate 29.612+
30.044
¥} Undo (¥ Redo 2 30,7564
: aU.ealq
8
T 31.306
Key: lon charge =1 =
lon charge =2 31734
lon charge =3
lon charge = 4 32,1354
lon charge 2 &
10‘04 100417727 15 10‘06 1Db7
mz

3. Cick on the O6minusd handle over the monoisotopic

] [

5 +|||r}

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

I 1 Ll Ll I ] 1

)

6. Clickonthe6pl usd handle on the peak to add it

7. Then click outside the feature to update the view.

8. Note: If you are not satisfied with the editing use the Undo button and retry.

9. Finally note: that a tag is automatically added to the edited feature in the table and the features id
number is changed to the next available one at the end of the list.

Review Features Experiment design: |AC Review Features Experiment design: E
Mo filter applied @| Mo filter applied E|
# Anova (p) Fold Tag v MNotes = # Anova (p) Fold Tag v Notes =
9345 0556 114 ] Adc 9345 0.556 114 o] Ade
202 055 113 o] Ade 202 0.556 113 | Ade
13468  0.557 1.53 o] Adc 13468  0.557 153 | Ade
9753 0.557 135 ] Ade 9753 0.557 135 — | Ade
[t oss7 10e o] adf |:> |14626 0557 108 L] =] add
7524 0558 119 ol Ade 7524 0558 119 — | Ade
4200 0559 1.39 ol Ade 4200 0.559 1.39 | Ade
6110 0559 118 ol Ade 6110  0.559 118 ] Adc
LRI s < [m r

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

Review Features

Selecting and tagging features for Peptide Statistics

Ed Anova (p) Fold Tag * Notes

There are a number of ways to Ore —
10970 6.79E-11  Infinity

features before examining them with the Statistical tools in Peptide

Statistics. These make use of simple ¢ 7 &L Dy
that can be applied to the various groupings created in Stage 6 (page 1455 BETELL 34308
20). An example is described below. 8761 O7SE-11  Infinity

8043 101E-10  Infinity

1142 121E-10  Infinity
14023 1.26E-10  Infinity
11985 138E-10  Infinity
First expand the 'Features' table to show all the details by clicking on the 7057 144E-10  Infinity
GplitterControld6 t o t he r i gheaturestabld. he Re Vv i ¢ soos 136810 Infinity

5390  192E-10  Infinity
‘ m

dipdydy dndyd) 4 | Ay dn A Ay 4

No filter applied
Create... |

g

Delete 1 selected feature
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Then order on Abundance and select all features with an Abundance of 1E+05 and greater, (the exact
number is not important).

File
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report Irl Q n ‘I nea r
@ @ L @ @ @ @ @ “ ] w @ A Waters Campang

Review Features

‘ ? Mo filter applied

# Anova () Fold Tag| * Notes Highest Mean Lowest Mean m/z

RT window (mins) | Abundance |Intensity ~ Max CV (35) MS/MS
125E+08  1.08E+08 -

A
18 0466 105 =] c A 12076552 2 2413206 54899 49 9.09E+07  504E+07 849 105 N
24 3ABE-06  STIE+04 =] c A 11005867 3 3298738 44928 243 B39E+07  TBTE+07 534 18
78 342606 115E+03 =] A 4 11762270 3 3525650 48238 044 691E+07 2226407 231 58
14 436807 856 =] A c 5568612 2 1311708 44137 421 626407 117E+D8 15 2
30 221E-07 785 =] c A 9889849 7 1075955 50605 465 514E407  919E+07 144 46
7 3356-08 130 =] c A 5638603 2 1375724 46507 414 SE<07 169E+08 67 54
23 208E-06 5156403 =] c A 9009713 2 1799978 39272 302 457E+07  BAGE+D7 375 20
56 584606 3796403 =] A c 10610070 2 2119999 53288 675 43F+07  2526+07 336 57
41‘ SS6E-06  1336+03 ul A c 9974477 2 1992881 31814 257 ‘ 4248407  3B1E+07 343 29 -
“ m 3
[ Delete 1 selected feature J o == =
1D Display | 2D Display | 3D Display Run:
Aggregate
_ s0174 _
E E
E 54315 E
4 Undo | [ Redo | & 80077 g
628274
Key: lon charge=1 204 05 &6 807 500 1000 1500 2000
mz mz

Ion charge = 2
lIon charge =3
Ion charge = 4
Ion charge = 5

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

File 00Q9ge-
Review Experiment Review Peak Peptide Identify Refine Resolve Review Pretein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report .n Q n H 1 nea r
@ @ @ L @ @ @ @ @ o @ @ A¥aters Campany

Review Features

‘ ? N filter applied

# Anova (p) Fold Tag| * Notes Highest Mean Lowest Mean m/z Mass RT (mins) RT window (mins) Abundance
11969362 3587.787 257E+05

Intensity  Max CV (%) MS/MS

o
.

706.6327 2822.502 5.39E+05

c
c 12
C 1585.5178 4753.532 9 1.7E+05 1] =
c 11576035 3 3469.789 224E+05 i
A Ao 2160051 1.96E+05 6

3391 0000567 3.03 ] A = 1405675 45667 194 999E+04  253E+05 17.6 3

8312 0000148 63 ] A v v | 1284568 1883 132 999E+04  237E+05 169 0

5651 000366 208 =] c B e | i me o ows 900804 194E+05 603 1

2381 0.000887 45 =] A oy 1633.830 39457 0743 908E+04  287E+05 224 5

fi?g 0.0448 150 L—I C . .} BTITETID 3255.461 37.560 071 | 998E+04  4T7E+05 118 4 ; -

[ Delete 2336 selected features |

1D Display | 20 Display | 30 Display. 001

5017+

41695
54,315

Retention time (min |
Retention time (min|

86.966-

4) Undo | | [ Redo
w2

Key: Ion charge=1 204 205 o0 500 1000 1500 2000
Ton charge = 2 mz

Ion charge = 3
Ton charge = 4

Ion charge 2 5

Give the Taganame. ie.dMost abundant o
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Review Features

Create new tag = ‘ ) Nofiter sppled |

E] Most abundant

# Anova (p) Fold Tag| * Notes

[ ok [ cancel |

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

3301 0000567 3.03 &l
8312 0000148 6.3 &l
5681 0.00366 208 =
2381 0.000887 45 &l
Ammn_cnaan arn 2

[ Delete 2236 selected features

Now right click on any feature in the table and select Quick
Tags this will offer you a number of standard tag options. Review Features
Select Anova p-value.... Then set the threshold as ‘ G oo apple

required and adjust default name as required and click

Create Tag.
B Anova (p) Fold Tag | * Notes Highest Mean
1586 0.079% 262 w Ll C
464 2.B3E-08  Infini ) C
0P New Quick Tag E ninity @ L
0. B .
Where a feature has: S04l O li‘ A
- . MNew tag...
IAnova p-value: |2 | 005 I 3301 O EW ag "
- Quick Tags > Anova p-value... l
Apply the following tag: 8312 0 YT
Edit tags axfold change..
Anova p-value = 0.05 3681 0 ol ° - No MS/MS d
et 0 Add to Clip Gallery... o M5/MS data
No protein ID
I Create tag I Cancel 2379 0.0448 150 &l T
1720 0322 132 &l A

Once this tag appears against features in the table right click on the table again and create another Quick
Tag, this time for features with a Max fold change O2

Review Features
m ‘ .Y Mo filter applied ‘
Where a feature has: )
Max fold change: M 2 = ekl Tag)| = || Notes
2154 0.000674 635 WL *
Apply the following tag: SO11 2726-08  Infinity gl
IE] Max fold change 2 2 1833 0.0187 202 8 la L
2929 000372 638 N
4035 00202 174 "~ N
1686 00799 262 8@ |
5464 2.83E-08  Infinity =1 N
4771 00177 540 T M Add a notd
The table now displays features with multiple tags. 2941 00744 149 =~ I
3391 0.000567 303 =~ N
8312 0000148 6.8 =

The tags can be used to quickly focus the table on those features that display similar properties.
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For example: to focus the table on displaying those features that
have an Anova p-value O .0® click on Create on the filter panel

" -? No filter applied
above the table.

Create... ‘

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

Elip Filter the features E E]ip Filter the features E

Create a filter Create a filter

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

Available tags: Show features that have all of these tags: Available tags: Show features that have all of these tags:
Most abundant (2336 features) ' Most abundant (2336 features) r. Anova p-value £ 0.05 (7971 features) I
Anova p-value < 0.05 (7971 features) . Max fold change = 2 (9880 features) | |

>
Max fold change 2 2. (3880 features) Show features that have at least one of Show features that have at least one of
these tags: these tags:
Hide features that have any of these tags: Hide features that have any of these tags:

Now order the current features in the table by the Highest mean so that all the features showing the highest
mean for condition C are at the top of the list.

Then highlight all the features with the highest mean for condition C and create a new Tag for them.

Anova (p) Feld Tag| ¥ Notes Lowest Mean # Anova (p) Fold Tag * Notes Highe_v'l Mean | Lowest Mean
4.58E-08 1 M Add a note... C A B06 8E-08 Add . A
336E-05 Infi M pddanote. C A 6E-0 Add 3 no A
0.00567 316 M Addanote. C A 06 0.0056 i I 0 A
0.014 198 M Add a note... c A S e | @ Most abundant . A
000402  2636+03 W Addanote. C A |:> P [@] Anova prvalue <005 . .
0.000314 519 M Add a note... C A 0 0.000 g . A
9576 4.31E-07  Infinity [~ A C 9576  4.31E-0] New tag... A c
14182 000267 1726+03 @ L] A C 14182 0.00267 Quick Tags v A c
14183 0000601 Infinity & = A C 12183 0oooso| ' Edittags A c
11696 000584 342 ® & A C 11696 0.00584 Add to Clip Gallery... A c
10687 0.0413 206 . L A c 10687 00413 206 & L A c

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

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

5 Filter the features E

Tae filter applied Create a filter
L g pp . N Show or hide features based on a selection of their tags. Move tags to the appropriate
features may be hidden Edit... boxes to create the filter. For more guidance, please see the online reference.
h Available tags: Show features that have all of these tags:
. Anova p-value = 0.03 (7971 features) r. Most abundant (2336 features) I

. Max fold change 2 2 (9880 features)
Significantly up in C (3959 features)

Show features that have at least one of
these tags:

Hide features that have any of these tags:

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

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

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

M

Calculating PCA results...

With 2336 of 13552 features selected.

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

As an example we will start by examining the behaviour of the Most abundant features from the previous
stage, Review Peak Picking.

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

WP Progenesis Ql.p Tutorial for DDA - Progenesis QI for proteomics =N |
File Al Y]
Review Experiment  Review Peak  Peptide Identity Refine Resolve Review Protein :
Import Data  Alignment Fiterng ~ DesignSetup  Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report ﬂOﬂ'Iﬂeal’
@ A Waters Company
Question: Principal Compeonents Analysis
Are there any outliers in my data? = 08
Does my data cluster according te my experimental T ' ' ' T
conditions? o "
‘e thi o6 T 23] ]
What's this? ~ ‘vl
Principal Components Analysis produces a X ~ el
graphical representation ofyour multidimensional data. ] 04 + -
More.., g
2 02
£ T % ]
=3
© 141
Ask another question ~ = 0.0 ——
i
Tag filter applied = 02 + g
‘ == may be hidden Bt || & °
v -
#  Anova qValue Power Tag v Cluster * 4 - ]
141 324E-12 164E-09 > 9995 [ Q 26 : : : 1 1 : : 1 : :
1021 341E12 164E-09 2 9995 [ 05 04 0.3 0.2 01 0.0 0.1 0.2 03 04 05 0.6
3818 114E-11 392609 2 9905 [ Principal Component 1 || 76.53%
2228 3.78E-11 6.04E-09 = 9995 F
5343 596E-11 7.56E-09 > 9005 [ [Standardised Expression Profiles vl
828 633E-11 7.56E-09 » 9995 (I 15
1455 BOTE-11 941E-09 2 9995 [
1391 1.04E-10 967E-09 = 3995 [ 10 — e
1142 121E-10 108E-08 2 9995 () //
2579 195E-10 142E-08 = 9995 F 0.5
3242 4.59E-10 2.36E-08 > 9995 ()
1582 59E-10 254E-08 = 9995 [ 0.0 _.
/
3953 6.39E-10 261E-08 » 9995 (I /
/
3462 1.12E-09 372E-08 > 9995 [ 05 /f
1713 1.27E-09 394E-08 = 9995 [ /
507 254E-09 GOLE08 > 9905 [ - 10 1 o
“ [ 4
Experiment design 15
Review your data from a different perspective:
Current design: | AC - Section Complete () ‘

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

Principal Component Analysis (PCA)

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

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

It answers this question by:
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6Using Principa
mul tidi mensional

PCA can be used to determine whether there are any outliers in the data and also look at how well the

Components Analysis (PCA) t

dat aod.

samples group. The groupings that can be observed on the 2D PCA plot can be compared to your
experimental conditions and conclusions can be drawn regarding possible outliers in your data. Selecting
features in the table will highlight the features on the 'Biplot' and their expression profiles will appear in the

lower panel.

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

File
Review Experiment Review
Impert Data Alignment Filtering Design Setup Pickir
Question:

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

What's this?

Brindpal Components Analysis produces a simplified,
graphical representation ofyour multidimensional data.

More...

Ask another question ¥

‘Y Tag filter applied
features may be hidden Edit.. |
#  Anova | qValue Power| Tag v Cluster *

141  3.24E-12 1.64E-09 = 9995

< Principal Component2 |» 13.44%

1921 341E-12 1.64E-09 = 9995
3818 1.14E-11 392E-09 = 9995
2228 3.76E-11 6.04E-D9 = 9995
5343 5.96E-11 7.56E-09 = 9995
284 B.ATE-11 7.56E-09 = 9995
828 6.33E-11 7.56E-09 = 9995
1455 B8.97E-11 9.41E-09 = 9995
1391 1.04E-10 9.67E-09 = 9995
1142 1.21E-10 1.08E-08 = 9995
2579 1.95E-10 1.42E-08 = 9995

3247 4.59E-10 236E-03 = 9995

COOOOOOLOOOLOOO

1582 5.9E-10 254E-08 = 9995
3462 1.12E-09 3.72E-08
1713 1.27E-09 3.94E-08

507 9 GAF.NG ANIE.NR
. [

5995
8995

0005

PTTIETETETIETEN T

2
=
ES
ES
3953 6.39E-10 2.61E-08 = 9995
E
B
S
I

Experiment design
Review your data from a different perspective:

Current design: | AC -

Peak
ing

08

06

04

02

00

-02

04 1

-06

= [ =
ol X 1]
Peptide Identify Refine Resolve Review Protein H
Statistics Peptides Identifications Conflicts Proteins Statistics Report n On | I n ear
o A Waters Company
Principal Compecnents Analysis
T T T T T T T T
1 M ]
1 . ]
mas ¥
R
1 . ]
.
- ]
t t + t t t + + t t
-0.5 04 0.3 0.2 0.1 0.0 0.1 0.2 03 04 0.5 0.6

Principal Component 1 | » 76.53%

[standardised Expression Profiles v]

05 +

00

Section Complete (%) |

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

gvalue:t el I's us the

significance threshold.

expected

(0]

pr opor t i-valoeiscHioseh aslthe e

producce

positiwv

Power: can be defined as the probability of finding a real difference if it exists. 80% or 0.8 is considered an

acceptable value for power. The Power Analysis is performed independently for each feature, using the

expression variance, sample size and difference between the means.

Also, for a given power of 80% we can determine how many samples are required to ensure we find a

difference if it actually exists.

Note: Power analysis is discussed in Appendix 6 (page 69)
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Correlation Analysis

Use the tags, created in Review Peak Picking, to filter

the features in the table.

We are going to explore the Correlation Analysis for all

the features that were tagged

for having an Anova p-value(0.05.

On pressing OK the PCA will

8618 features, you can (to save time) stop this
calculation by pressing Cancel calculation and then set
up Correlation Analysis for the 7965 features.

Filter the features

Create a filter

=X

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

Available tags:

Show features that have all of these tags:

u Most abundant (2342 features)

at the view results stage 52 fetures)

Significantly up inC (39

recalculate using these

a Max fold change = 2 features)

I [‘ Anova p-value = 0.05 (7965 features) I
[ ]

Show features that have at least one of
these tags:

Hide features that have any of these
tags:

Clear the filter |

(o]

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

table)

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

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

ol Correlation Analysis
Group my features according to how similar their expression profiles are.
Power Analysis
I~ How many replicates should I run?
What is the power of my experiment?
Select the second option to explore o6feature correlat
| . . .
=" = Performing correlation analysis...
Wit 7971 of 13552 features selected.
This time the statistically based question(s) being asked is:
6Group my (selected) features according to how similza
The question is answered by:
6Using Correlation analysis to evaluate the relations
profile s 6 .
34
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The answer is displayed graphically in the form of an interactive dendrogram where the vertical distance,
between each feature can be taken as indicative of how similar the expression profiles of each cluster of
features are to each other.

WP Progenesis QLp Tutorial for DDA - Pragenesis Ql for proteomics (=N iR ==
File Al Y]
Review Experiment. Review Peak Peptide Identify Refine Resolve Review Protein n 0 n | i n ea r
ImportData  Alignment Filtering  Design Setup Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report
’ A Waters Company
Question: Dendrogram
Group my features according to how similar their 25
expression profiles are.
What's this?
We have used Correlation Analysis to evaluate the 20

relationships betwsen the expression profiles of your
features.

The results are shown in the dendrogram. 15
More. g
€
= k]
Ask anather question ¥ =
810

| ¥ et |
# Anova  qValue Power Tag = Cluster *
4022 111E-12 164E-09 = .9995 L
3631 1.73E-12 164E-09 = 9995
3509 2.35E-12 1.64E-09 2 9995
141 3.24E-12 164E-09 2 9995
1921 341E-12 1.64E-09 > 9995
12.. 1.01E-11 392809 = 99395
3818 1.14E-11 392E-09 = 9995
7793 142E-11 415E-09 = 9995
8201 1.71E-11 415E-09 = .9995
11.. 172E-11 415E-09 = 9995
10... 275E-11 552E-09 =z 9995
7553 2.75E-11 552E-09 2 9995
4446 35E-11 6.04E-09 = 9995
4483 371E-11 6.04E-09 > 9995

05

P BT R AP BT AT BT Ar e |

00

Wil ol ol 3 ol ol ol T aila 'l ol oY

1

OO COO L COCee

977‘8 37J6F-11 AN4F-09 > 0095
« T

Experiment design 3
Review your data from a different perspective:

Current design: | AC 'l Section Complete @)

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

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

Create new tag @

@ Up regulated in C

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

Create new tag @

D Up regulated in A

[ ok || Cancel |

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

Note: two groups is a special case, for more groups this will not be the case additional tagging will be
required.
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r

[P Filter the features @

Create a filter

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

Available tags: Show features that have all of these tags:
u Most abundant (2336 features) a Anova p-value £ 0.05 (7971 features)
_' Max fold change = 2 (2880 features)

Significantly up in C (3959 features)

- Show features that have at least one of
[ Up requlated in C (3059 features) these tags:

T Up regulated in & (4012 features)

Hide features that have any of these tags:

o ][ oma

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

To move to the next stage in the workflow, Identify Peptides, click Section Complete.

Stage 9: Identify peptides

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

QIP Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics EI@
File 31 FY
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein | H
Impert Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report n 0 n I n ea r
. A Waters Company
Identify Peptides MS/MS Spectra
m”—r‘fﬁwb}’ exporting pezk list files to ~ | Batch inclusion options for creating export list of me/me spectra
protein identification program. Search results files may
then be imported back in to link protein 1Ds e detected Export Rank & Run  Scannumber Exported Feature intensity Precursorintensity (%) Charge  Precursor miz
peaks.
: I :
ot CHENEENCE | I I-
2 1 2882 Yes 1.0e+003 94e+007 9241 2 539.3007
./ i 3 1c3 3146 Yes 1.1e+008 10es008 925 2 5393007
4 1 A3 2892 Yes 6.8e+007 6.0e+007 885 2 539.3008
# MS/MS | Proteins Tag ' > Sco 5 1C3 3195 Yes 1.1e=008 95e+007 884 2 539.3004
94 231 0 8 é' 4 1 A2 2830 Yes 7 7e+007 B.6e+007 855 2 539.3012
2 152 1] *] 7 1.C2 3107 Yes 1.3e=008 1.1e+008 831 2 539.3004
52 109 0 - g 1Al 2767 Yes 7 6e=007 £.3e=007 822 2 539.3007
18 105 |o = 9 1¢c 2930 Yes 1.0e+008 32e+007 815 2 539.3005
75 95 0 - 10 1 A2 2931 Yes 7 7e+007 B.1e+007 796 2 539.3008
a4 88 0 (=] 1 1 A3 2932 Yes 6.8e+007 52e+007 771 2 539.3007
E 85 0 - 12 1 A1 2728 Yes 7.6e+007 5.1e+007 BES 2 539.3010
9 85 0 - 13 1Al 2806 Yes 7 Be+007 39e+007 506 2 539.3008
27 80 0 =] 14 1/C3 3243 Yes 1.1e+008 5.1e+007 474 2 539.3005
4 75 0 =] 15 1C2 3155 Yes 1.3e=003 5.3e+007 413 2 539.3008
68 72 0 = =] 16 1C 2978 Yes 1.0e+008 4.0e+007 403 2 539.3005
T 4] [ | r
< m ] >
. Feature number 1, m/z 539.3004, retention time 29.63 min, charge +2 i
Performing the search
Select the search program you're using: Run:C2 Scan number:3061 2 5E+06
[Ma;cot ']
el _ 2E+06
= E 28387 .
[ Export 38248 ms/ms spectra ] g i 1554064
E =
MSMS Preprocessin 5 E a
i P .9 T wsw 1E+06
[T Limit fragment ion count 1000 T
o« 5E+05
Deisotoping and charge deconvolution ‘ | ‘ ‘
0 ALV L R A 1
L 0 200 400 600 200 1000
Import search results mz i
Clear all identifications Section Complete @
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Determining protein identification is dependent on the availability of MS/MS data for the LC-MS runs. This
data may be available but limited if the LC-MS was performed in a data dependant MS/MS detection mode
due to under sampling. Under these conditions MS/MS data acquisition is dependent on thresholds and
parameters set prior to the acquisition of the LC-MS run.

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

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

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

Performing the search

Select the search program you're using:

The set can be targeted using the tags and also refined with respect to
quantity and quality of the spectra being sent to the search engine.

[Mascot v]

Help
Note: by default the table is ordered on the number of MS/MS spectra |
available for each feature.

Export 38248 ms/ms spectra II

MSMS Preprocessing
The total number of spectra included in this set is 38248 as shown on

= Limit fragment ion count  |1000
the Export button.

Deisotoping and charge deconvolution

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

Note: many of the abundant features have a large number of spectra
associated with them.

Import search results

Clear all identifications

To control the number of spectra for each feature, expand the Batch

inclusion options.

WP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics E@
File 2 I Frr)
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein I H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report n 0 n I n ea r
o A Waters Company
|dentify Peptides MS/MS Spectra

Bun ms/ms icn searches by exporting peak list files to a

- : ~ | Batch inclusion options for creating export list of ms/ms specta
protein identification program. Search results files may then

be imported back in te link protein IDs to detected peaks. Rank |greater than ~| 5 Feature intensity | less than -/
Features: Feature ID | less than -/ Precursor intensity | less than -/
Mg filter applied .
ch less th: Precursor intensity | less th
Create... | arge |less than -/ o less than ,‘
- Scan number | less than - N @‘
# MS/MS | Proteins Tag| > Score N un name | contains
o4 231 0 ] ™l red [equalto =] hd Peptide sequence |contains -
2 152 0 - = Isotope |less than - | Protein accession | contains -
52 109 0 5
bt . 1D score [less than - Protein description | contains -/
18 105 0 -l a
75 95 0 - = l Incluce in exgert | || Exclude from export ]l [ Clear all fiters
44 88 0 -l &
36 86 0 -l a
9 a5 0 -l =
27 80 0 - b Export |Rank # Run  Scannumber Exported Feature intensity  Precursorintensity (%) Charge Precursormiz  Isctope o
4 75 0 - 4 1 A3 2892 Yes 6.8e+007 6.0e+007 885 2 539.3008 1 i
68 72 0 - 5 1C3 3195 Yes 1.1e=008 9 5e+007 834 2 539.3004 1 B
131 72 0 - = 6 1 A2 2890 Yes 7.7e+007 6.6e+007 255 2 5353012 1
S 7 n S| | [l m | 4

< 1

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

Performing the search

Select the search program you're using: Run:C2 Scan number3061 2 5E+06
[Mascot ']
el 2E+06
el —
£ 28987 .
I[ Export 18225 ms/ms spectra ]I 2 g 15605
= g
MSMS Preprocessing 5 = 1E+054
o i S 3089 i
= Limit fragment ion count 1000 i
= 5E+05-]
Deisotoping and charge deconvolution l | ‘ I
o ) W gl
o 0 200 400 600 ] 1000
m
Import search results mz -

Clear all identifications Section Complete ')
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For example: We will make use of the 'Rank’ value to reduce the number of Spectra being used for each
feature to a maximum of 5.

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

Exp-orthankI B Run  Scan number ExportedIFeatureintensi‘t)' Precursor intensity (%) IChalge Precursor miz  lsotope  |d score #

D 23 Tul A4 A D b i ] [aTulr] 41 4 faTalad 10 A fad ol ke N 4

0 21 | The rank of each MS/MS spectrum found by comparing its "%’ values against all other spectra matched to the same feature.

| 25 9 A3 5042 Mo 9.3e+007 8.8e+005 1.0 2 £56.8614 1

[} 26 9 A1 5373 No 1.2e+008 1.0e+006 03 2 £56.8610 1

= 279 A2 5374 No 9.3e+007 7.7e+005 0.3 2 656.8615 1 o

m | ’

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

Set the Rank filter to 'greater than' 5 and click Exclude from export this reduces the number to spectra to
export to 18225

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

For example for the current spectra, reduce the FIC from 1000 to 40.

Performing the search
Select the search program you're using:

[Ma_'-cnt v]
Help

[ Export 11585 ms/ms spectra ]

MSMS Preprocessing

Limit fragment ion count

Deisotoping and charge deconvolution

[ Import search results

]

[ Clear all identifications

)

Feature number 336, m/z 901.462, retention time 33.697 min, charge +2
Run:C2 Scan number.3762

Intensity

1004

Retention time [ min|

901 902 903 3904 305 0
mz

500

1000
mz

1500

Section Comple

Performing the search

Select the search program you're using:

[Mascut

2]

Help

[ Export 11585 ms/ms spectra

MSMS Preprocessing

Limit fragment ion count _

Deisotoping and charge deconvolution

[ Import search results

[ Clear al identifications

Feature number 356, m/z 901.462,

retention time 33.697 min, charge +2

Run:C2 Scan number:3762
2004

1504

Intensity

1004

Retention time [ min|

501 902 903
mz

T
904 905 0 500

T
1000
mz

T
1500

B [ [

J Section Complete #)

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

For this example we will not limit the fragment count, so leave it un-ticked (the default setting).

Waters 38

THE SCIENCE OF WHAT'S POSSIBLE!



Progenesis QI for proteomics User Guide

Performing an MS/MS lon Search

Having chosen 18225 spectra to export, as described above:

1.

2
3.
4

Select appropriate search engine i.e. Mascot

Click OExport

current

qguery setd

Perform search on appropriate search engine and save results file

Click o6l mport search

resul tséo, I

Please refer to Appendix 7 (pages 70) for details of the 'Search Engine'
parameters used in this example

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

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

Performing the search

Select the search program you're using:

-

Mascot

PLGS (*aml)

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

M5® Search

Deisotoping and charge decenvolution

[ Import search results

Clear all identifications

Performing the search

Select the search program you're using:

1)
|

[Mascot
Help

(

Export 18225 ms/ms spectra

MSMS Preprocessing
[T Limit fragment ion count (1000

Deisotoping and charge deconvolution

Import search results

Clear all identifications

On importing the Search results the Features table updates to reflect the identified proteins and the relevant
score for each searched feature.

[ Clear all identifications ]

QP Progenesis QLp Tutorial for DDA - Progenesis Ql for proteomics o =2 ][=
File “0Q9en
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report n 0 n I n ea r
. A Waters Company
|dentify Peptides MS/MS Spectra
Run ms/ms icn searches by exporting peak list files to a ~ Batch inclusion options for creating export list of msims spectra
protein identification program. Search results files may then
be impeorted back in to link protein [Ds to detected peaks. Rank 5 Feature intensity
“ Mo filter applied )
Scan number | less than A R
# MS/MS | Proteins fag | *  Score un name | contains =
1 55 |12gn1218130.git | w5957 Bported [zqual to = [ - Peptide sequence
2 152 |2gi[254976387, gil25 | bl 7547 Isotape Protein accession
3 66 11 gi[112181138, gi|l 5172 =
sl -gil - ID score [less than - Protein description
4 73 2 gi|254976387, qil25 | Wl 8977
5 47 |7git1do6150, iz | @ 761 0P Tmport search resuits [=] [ Include in export I [ Exclude from exporl ] [ Clear all flers
- 4 e 3
8 48 ¥ 0i|21702503, gil234 - 47 '0.' 11848 search hits have been imported and assigned to features
7 54 6gi|l12181120, gil20 | @ 8284 il
] 71 2gil254976387, gil25 | w4639
a 83 2 gi|234976387, gi|23 -l b8 I} Precursor intensity (%) Charge Precursormiz  Isotope I
oK 6.0e+007 885 2 539.3008 1
10 28 |5gil46325984 g2l | @ 8306 & ok | ’ =
1 39 6gi[112181139,qij20 | F@ 8596 9.5e+007 884 2 539.3004 1
12 29 12112181138, gi1 | B§ 7329 ] [ 1 A2 2830 Yes 7. 7e=007 6.6e=007 255 2 533.3012 1 .
13 R 0 = MK mn ] v
‘| ] | b — -
. Feature number 1, m/z 539.3004, retention time 29.63 min, charge +2 i
Performing the search '
Select the search program you're using: Run:C2 Scan number.3061 2 5E+06
[Ma;cnt VI
Hel 2E+06+
N _
€ 2s9e7 .
[ Export 18225 ms/ms spectra ] 2 a 158406+
E 5
MSEMS Preprocessing 5 £ 1Es064
E 30994
[7] Limit fragment ion count (1000 =
o« BE+05+
Deisotoping and charge deconvolution l ‘ ‘ I
o ! L. ] : “ | u] . L -
23 s . M1 s 0 200 400 500 200 1000
I[ Import search results ]I i mz -

Section Complete (2)

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

Waters
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Stage 10: Refine Identifications
In this example the organism under study is Clostridium difficile

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

As an example 'Acceptance Criteria' on which to base the sequential filtering of the Peptide results, the
following thresholds will be applied:

Remove identifications with a Score less than 40
Remove identifications where less than 2 hits were returned

Remove all identifications where the Protein Description Contains 'hypothetical’

= =4 -4 -

Remove all identifications where the Protein Description Contains the following: 6 L i KPetdtive',
60Po b ab | 6eRoo téePnrtei daal notPartthlo

1 Remove all identifications where the Protein DescriptonDoesnét &OGIlne @i mi di um di

P Progenesis Qlp Tutorial for DDA - Progenesis Ql for proteomics =R SR 5
File c80 e
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein | H
Import Data  Alignment Filtering  Design Setup  Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report nonlinear
0 A Waters Company
Refine Identifications Batch deletion criteria
If your peptide identifications include unwanted or |5me [less than +| a0 | Sequence Length [less than |
irrelevant results, you can remove them here.

Specify a set of deletion criteria Hits |less than -] Charge |less than -
In the batch deletion criteria, enter the property e .
values for a set of identifications you want to Mass |less than J Sequence | contains J
delete.

Mass error (ppm) |less than -| Accession | contains -

Any identifications matching the criteria will be

highlighted in pink. M/Z | less than v| Description | contains v|
Delete the unwanted identifications Retention Time | less than '| Medifications | contains '|

To delete the identifications you don't want, dick
either: (151 Delete matching search results | [ ) Delste non-matching search results (| Reset the criteria \l
 Delete Matching Search Results, to delete

the highlighted 1D

+ Dilete Nop.matching Search Results, to #  Score  His  m/z RT(mins) Charge Mass Masser  Sequence Accession  Modifications .

5 4 =
delete the IDs that are not highlighted 1 5057 5 531020 2962 2 107650 -037 @ LLFTQVONK (@ gill4632598¢ S-layer protein, par
Reset the criteria to start again 1 5857 5 539.30 2963 2 10765¢ -037 @ LLFTQVDNK @ qil87239952 s-layer protein, part
To specify ancther batch of identifications to 1 5857 5 539.30 2963 2 10765¢ -037 @ LLFTQVDNK @ qil87239956 s-layer protein, part
:g:tfr:"’i::ekﬁift the Criteria and then return to 1 5057 5 53020 2962 2 1076.5¢ 037 @ LLFTQVDNK @ gi|206725031 S-layer pratein A p
' 1 5057 5 53020 2962 2 107650 -037 @ LLFTQVDNK @ gil21702505 S-layer protein [Clo
Na filter applied 1 5957 5 53930 2963 2 10765¢ -037 @ LLFTQUDNK @ qi[71732944 S-layer protein [Clo
[E‘ 1 5857 5 539.30 2963 2 10765¢ -037 @ LLFTQVDNK @ gil92380871 s-layer protein, part
3 . X 76.5¢ -0, gil2! H cell surface protein
¢ TomlHm miz  RTimin Charge Tag 1 5057 5 53020 2962 2 107650 -037 @ LLFTQVONK @ gi|25510196: Il surf i
1 leo w3030 | 2963 | 2 .- 1 5057 5 53020 2962 2 107650 -037 @ LLFTQVONK @ gilli218113¢ s-layer protein, parl
= 1 5957 5 53930 2963 2 10765¢ -037 @ LLFTQUDNK @ gi|20672502¢ S-layer protein A p
2 10 80544 5488 3 [~ B .

1 59.57 5 53930 2963 2 1076.5¢ -0.37 @ LLFQVDNK @ gi|254976387 cell surface protein
3| 3983z | 2051 |2 L 1 5057 5 53020 2962 2 107650 -037 @ LLFTQUDNK @ gi|92380869 s-layer protein, parl
4 |0 62420, 7763 |2 - 2 7517 5 80544 5488 3 24133( 248 @ LVSPAPIVLAT @ gil255101062 cell surface protein
5 35 60433 2633 |2 - 2 7517 5 80544 5488 3 241330 248 @ LVSPAPIVLAT @ gi|254976387 cell surface pratein
6 15 62631 3894 2 - 3 5172 5 50832 3051 2 11945 021 @ VQUVLYPEGK @ qi|206725031 S-layer protein A p
73 663.85 4660 2 i 3 5172 5 50832 3051 2 119467 -021 @ YQUILYPEGK (@ gil20672502¢ S-layer protein A p
g 10 462271 2433 2 [~ 3 5172 5 50822 2051 2 11946: -021 @ YQULYPEGK (@ gi|25510196: cell surface protein

’ 3 5172 5 59832 3051 2 11946: -021 @ YQUULYPEGK @ gil87239952 s-layer protein, parf
9 12 75382 3046 2 -

¢ c 3 51.72 5 598.32 3051 2 119460 -0.21 YQUVLYPEGK i|146325984 S-layer protein, par
0 20 59531 3692 | 2 [ L4 @ yer p P
1 18 S7a80 | 2418 | 2 - 1. . . 9460 -0, gij217 -layer protein [Clo

3 5172 5 50832 3051 2 110467 -021 @ VQUULYPEGK @ gi|21702505 Sl in [CI

1 73, . [
2 m i i |2 i 3 5172 5 50822 2051 2 11946 021 a_VQWLVPEGx u!ngsagvaaa'f cell surface protein _
1“2 65686 4414 2 5 ol I I '
e S v |3'_aa search results. 988 matching batch delete options. Section Curnpleteé)|

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

Note: the search results matching the filter criteria turn pink and the total is displayed at the bottom of the
table (988 matching out of 3148)

OIF Delete 988 search results? Y

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

‘fes No |

Now Reset the criteria and then apply the next filter (Hits: less than 2) followed by the remaining two filters
(page 40)
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Now in the

enter the

D e s ¢ hyppgtheticald

File
Review Experiment
ImpertData  Alignment 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.

Any identifications matching the criteria will be
highlighted in pink.

Delete the unwanted identifications
To delete the identifications you don't want, click
either:
* Delete Matching Search Results, to delete
the highlighted IDs
« Delete Hon-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.

% Nofilter applied

#  TotalHits mfz  RT(min Charge Tag
1 60 539301 2963 2 h‘é'
2 10 805.44. 5488 3 ]
3 55 59832 3051 2 ]
4 10 624290 2763 2 ]
5 35 60433 2633 2 ]
6 15 62631 3894 2 ]
7 30 663860 4660 2 ]
8 10 462271 3433 2 ]
9 12 733820 3048 2 -
10 20 59531 3682 2 ] .
‘| n ] v

QP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics

Review Peak
Picking

Peptide
Statistics

Identify
Peptides

Batch deletion criteria

sooe

Mass error (ppm) |less than

M/Z |less than

Retention Time | less than

Refine

Identifications

=5
-.'...
nonlinear

A Waters Company

Protein
Statistics

Review
Proteins

Resalve

Conflicts Report

Sequence Length
Charge
Sequence
Accession
Description | cantains - | regex: like|puta|prablpote|pred|part I
Modifications | contains -

[ £ Delete matching search results | [l Delete nen-matching search results | [ Reset the aiteria |

[| OIP Delete 656 search results? | — Descripti -
: i (R)-2-hydroxyisocapraate dehydragenase |
| Are you sure you want to permanently delete 656 peptide search results?
t (R}-2-hydroxyisocaproate dehydrogenase |1
{R)-2-hydroxyisocapraate dehydrogenase
g (R)-2-hydroxyisocaproate dehydragenase [
; {R)-2-hydiroxyisocapraate dehydrogenase [
(R)-2-hydroxyisocaproate dehydrogenase [
n86 5040 2 128570 0.03 W@ WIAELLGTEY @ gi|253654417 (R}-2-hydroxyisocaproate dehydrogenase [/
145 5298 2 1738.8f 062 @ AMALDTFETE @ gi|255654417 (R)-2-hydroxyisocaproate dehydrogenase [
n31 2737 2 1030.6( -0.88 @ SITVGVIGTG @ gi|255654417 (R}-2-hydroxyisocaproate dehydrogenase |1
198 4459 2 1749.8¢ -0.64 @ EADUITLHTPL @ gi|255654417 (R)-2-hydroxyisocaproate dehydrogenase [
ho1 4730 2 147380 -0.30 @ LLSEADIFVTh i@ gi|54781347 2-hydroxyisocaproate-CoA transferase [Clo
W87 4076 2 1549.70 -0.61 @ DKPGFDYTAY @ gi[54781347 2-hydroxyisacaproate-CoA transferase [Clo
27 2580 2 98853 -0.79 @ IVGEAMLEK @ gi[54781347 2-hydroxyisocaproate-CoA transferase [Clo
w34 3938 3 1927.00 0.05 @ DKYPGUFSQL @ gil54781347 2-hydroxyisocaproate-CoA transferase [Clo
40 5156 2 1388.7¢ -0.03 @ WIQLALIQYN @ gi[54781347 2-hydroxyisocaproate-CoA transferase [Clo
194 4733 3 147380 -0.88 @ LLSEADIFVTN i@ gi|54781347 2-hydroxyisacaproate-CoA transferase [Clo
198 4147 2 1985.9¢ -0.15 @ TYDSGNTGVI @ gi|54781347  [16] Oxidatic 2-hydroxyisocaproate-CoA transferase [Clo
.88 2584 2 15?5 7t -140 @ SLGYDEEKINI @ ail54781347 2-hvdroxvisocaproate-CoA transferase [Clo ™
f m v

1951 search results. 656 matching batch delete options. I

Section Complete ()

Finally alter the Descriptionto6 d oesndét contain Clostridium di
QP Progenesis Qlp Tutorial for DDA - Progenesis Ql for proteomics
File Ll X T
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report n On I 1 near

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
wvalues for a set of identifications you want to
delete.

Any identifications matching the criteria will be
highlighted in pink.

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

‘r No filter applied

2 Total Hits m/z RT (min Charge Tag
1 60 539301 2063 2 hé
2 10 80544 5488 3 ]
3 35 598320 3051 2 ]
4 10 624.29. 2763 |2 ]
5 35 60433 2633 2 ]
6 15 62631 3894 2 ]
7 30 663860 4660 2 ]
8 10 462271 3433 2 ]
9 12 753820 3046 2 ]
10 20 505310 3692 2 ™
| m ] v

Batch deletion criteria

Mass errar (ppm)
Retention Time

A Waters Company

Sequence Length
Sequence
Accession [contains_ + |

I Description [doesn't contain | clostridium difficile I
Modifications |contains -

[ 1 Delete matching search results | [ L Delete nan-matching search results | | Reset the criteria |

0P Delete 182 search results?

22

bifications Descripti =
S (R}-2-hydroxyisocaproate dehydrogenase |1
| Are you sure you want to permanently delete 182 peptide search results? (R)-2-hydroxyisocaproate dehydrogenase [
(R})-2-hydroxyisocaproate dehydrogenase [1
(R)-2-hydroxyisocaproate dehydrogenase [
(R)-2-hydroxyisocaproate dehydrogenase [
(R}-2-hydroxyisocaproate dehydrogenase [/
85 ouAU T785.7T UL W WIRELLGTE W gi|Z3305081 ) (R)-2-hydroxyisocaproate dehydrogenase [
145 5298 2 17388t 062 @ AAALDTFETE @ gi|255654415 (R})-2-hydroxyisocaproate dehydrogenase [1
31 2737 2 103050 -0.88 @ SITVGVIGTGE @ gi|255654417 (R)-2-hydroxyisocaproate dehydragenase [
198 4459 2 174930 064 @ EADUTLHTPL @ gi|255654417 (R)-2-hydroxyisocaproate dehydrogenase [
191 4730 2 147380 -0.30 @ LLSEADIFVTN i@ gi|54781347 2-hydroxyisocaproate-CoA transferase [Clo
.87 4076 2 1549.70 -0.61 @ DKPGFDYTAY @ gi[54781347 2-hydroxyisocaproate-CoA transferase [Clo
w27 2580 2 98853 -0.79 @ IVGEAMLEK @ gi[54781347 2-hydroxyisocaproate-CoA transferase [Clo
134 3936 3 1927.00 006 @ DKYPGLIFSQ! @ qi[54781347 2-hydroxyisacaproate-CoA transferase [Clo
40 5156 2 1388.7¢ 003 @ WIQLALIQYN @ gi[54781347 2-hydroxyisocaproate-CoA transferase [Clo
194 4733 3 147380 -0.88 @ LLSEADIFVTN i@ gi|54781347 2-hydroxyisacaproate-CoA transferase [Clo
198 4147 2 1985.9¢ -0.15 @ TYDSGNTGVI @ gi|54781347  [16] Oxidatic 2-hydroxyisocaproate-CoA transferase [Clo

88 2584 2 15?5.75 -1.40 @ SLGYDEEKINI @ ail54781347 2-hvdroxvisocaproate-CoA transferase [Clo ™

‘ i v

N | 1295 search results. 182 matching batch delete oplions.l

Section Complete ()

Having applied all the filters there will be 1113 search results remaining

Andsdelkat er mat c hi mlgo insDesariptor
6r egul ar regex:dikefpsta|prabjpdte|pred|part and delete matching search results.

c

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

Resolve Conflicts.
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Stage 11: Resolve Conflicts

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

The Resolve Conflicts stage provides a number of interrelated graphical and tabular views to assist you in
the validation of the peptides that have been assigned to proteins and also to review the relevance of the
data returned from the search.

Open Resolve Conflicts and order the data in the Proteins table (A) on the basis of Conflicts.

Note: the look of the tables (with regards to ordering) in the following section may vary slightly.

QIF Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics EI@
File 21l FX]
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report non | Inear
° A Waters Company
Experiment design: | AC vl
Proteins No filter applied Peptides of gi| 234976387 No filter applied
Create... Create...
Accession Peptides ICUI"Iﬂ\Ct!I Score Tac # Score Hits Mass Mass error (p...  RT (mins) Charge Tag ~ Abundance Conflict:  *
P 9i|254976387 (+5) 63 (18) T T.08E+03 |1 1 506 5 1076.586 -0.37 296 2 - 2.52E+07 1 ql—l
@ 9i|255101963 (+2) G116 77 6.60E+03 2 75.2 5 2413301 48 54.9 3 1.25E+08 1§
@ 9il209571234 CLA 16 2.55E+03 18 128 8 2413206 popse 54.9 2 9.09E+07 1 4
@ 0i[384350782 (+1) 1 16 218E+03 523 63.7 3 2413295 237 549 4 1.26E+06 1§
@ 1i[255101959 §(0) 10 728 804 613 5 2413.295 -0.0186 496 ER 3.03E+05 1§
@ 0il254976383 (+2) 91 10 197 - 1312 123 5 2413204 0634 496 2 (] 2.75E+05 1 -
4 m | 3 4 1 3
1 Protein: gi|254976387 cell surface protein (S-layer precursor protein) [Clostridium difficile QCD-66¢c26]
4 Peptides of selected protein
Peptide Views I Protein Resolution I
C [Standardised Expression Profiles v] 0014
v s : o
] i "
15 54315 I ot
z z Ly
1 E—— o ‘E ‘E 41.6854 al b
= Ay - - 1 ]
E N E E '
2 03 = =
5 hY c =
E N 2 2 .
E = =
ER £ 55.905 2
E o [
= 86.966
= s
g
B 0
g
14 T T T T T
604 604.5 E05 605.5 EDE 500 1000 1500 2000
20 me miz
Protein options... Section Complete ©)]

Depending on the ordering, make ‘cell surface protein precursor etc ' the current protein by clicking on it in

Window A (a circular orange symbol indicates current protein).
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This protein has 63 peptides assigned (window B) which have a total of 77 conflicts. To view the conflicting

assignments click on the Protein Resolution tab (window C).

WP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics = E==|
File 209 gn
Review Bperiment  Review Peak  Peptide Identify Refine Resolve Review Protein A
ImportData  Alignment Fitering  Design Setup  Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report nonlinear
(] A Waters Company.
Experiment design: | AC -
Proteins | =  No filter applied Peptides of gi| 254976387 w Nofilter applied
Accession Peptides Conflict: Score Tag * #  Score  Hits Mass Mass error (p..  RT(mins)  Charge Tag v Abundance  Conflict: *
QolsweET (-5 G308 71 T08E02 96 5 %586 037 25 : 252607 1
@ gil255101963 (+2)  61(16) 77 6.69E+03 752 5 2413301 248 549 ER = 1.25E+08 1§
@ gil209571234 %012 16 2.55E+03 128 8 2413.296 0.258 548 2 - 9,09E+07 1§
@ gi384359782 (+1)  25(11) 16 218E+03 637 3 2413295 -0.237 549 4 1.26E+06 1§
@ gil255101959 8() 10 28 613 5 2413.295 -0.0186 496 R 3.03E+05 1§
@ gil254976383 (+2) 9(1) 10 797 - 1313 123 5 2413.294 -0.634 196 2 2.75E+05 1 6
[} T — v ] i v
1 Protein: gi|254976387 cell surface protein (S-layer precursor protein) [Clostridium difficile QCD-66c26]
4 Protein: gi|255101963 cell surface protein (S-layer precursor protein) [Clostridium difficile QCD-63q42]
Peptide Views | Protein Resolution |
Conflicting proteins for feature 523 Peptides of gi|255101963
Accession Peptides Conflict Protein Score Score Hits Mass Mass error (p...  RT (mins) Charge Tag « Abundance Conflict: P *
@ qil254976387 (+5) © 63(18) 77  7.08E-03 637 3 2413295 -0.37 549 4 - 1.26E+06 1 @E
o gif255101963 (+2) 6.69E+0 613 5 2413295 -0.0186 496 3 @ 3.03E+05 1 @
Turn off all peptides 123 5 2413204 0634 49.6 2 2.75E+05 1 @
122 2 2413294 0607 sz.b 2 - 162E+05 1 @
C 517 5 1194628 -0.206 30. 2 - 301E+07 1 @
898 5 1246568 0.254 7 2 - 276E+07 1 @
503 4 1246568 0393 a3 2 338E+04 1 @
649 4 1246568 0338 539 2 @ 143504 1@
761 5 1206661 0.0153 263 2 - 231E+07 1 @
479 5 1250615 0.208 389 2 - 151E+07 1 @-
] I b e | 3

Section Complete )

In this case the conflicting peptide assignments are with @he same proteind(from a different strain) which
also contains 77 conflicts. A simple resolution to these conflicts is to right click on the conflicting protein and

turn off all its peptides (based on lower number of peptides and score).

Note:asyouun-assi gn the peptides the number of owonf |l
WP Progenesis QLp Tutorial for DDA - Progenesis QI for proteomics [r= ===
File LAl XX

Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein H
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report non | I n ear
. A Waters Company
Experiment design: | AC -
Proteins |« no filter applied Peptides of gi|234976387 o Nofilter applied
Accession Peptides Conflict: Score Tac ~ #  Score  Hits Mass Masserror (p... RT(mins)  Charge Tag  + Abundance  Conflictt *
@oisrer(+5) 63 [o|  7eses 1 %6 5 1% 037 5 : = 2526407 o]
5 gi|255101963 (+2) 0 I 0 I 0 I 2 75.2 5 2413301 248 549 3 U 1.25E+08 [} L]
@ 9il209571234 261(12) 16 255E+03 18 128 8 2413296 0.258 549 2 U 9.09E+07 [} q
@ gipeasTE2 (+1)  2501) 16 218603 53 &7 3 w3ms 027 49 : = 1266406 of &
@ gil255101959 8(0) 10 28 804 613 5 2413295 -0.0186 4956 ER ™ | 3036405 of §
@ 0il254976383 (+2) 9(1) 10 97 - 18313 13 5 2413294 -0.634 495 I | 2756405 o] 6~
< . ] 3 . ] ]

1 Protein: gi|254976387 cell surface protein (S-layer precursor protein) [Clostridium difficile QCD-66c26]

4 Protei |255101963 cell surface protein (S-layer precursor protein) [Clostridium difficile QCD-63q42]
Protein Resolution
Conflicting proteins for feature 523 Peptides of gi|255101963
Accession Peptides Conflict: Protein Score #  Score  Hits Mass Mass error (p...  RT (mins)  Charge Tag  ~
@ gif254976387 (+5) 63 ITI 7.08E+03 O s 637 3 2413205 0237 549 4
|@ gizssioise3 (+2) 0 lo] o | @ s a3 5 0.0186 ER - |
B 1313 23 5 : B
0 2103 2 > -
B 3 5 : =
B 4 5 : =
O sea2 4 2
B sie3 1 : @
B s 5 : -
B s 5 : -
il T v < n

Abundance Conflict: Pi *
1.26E+06 0

3.03E+05 0

r0000CCOOEOE

In this case the conflicting peptides are unassigned from the 'precursor' protein.
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In some cases you can resolve the conflicts between 2 proteins on the basis of consistent peptide
expression. In the example below the proteins share 11 conflicts. For the protein showing 2 clear patterns
of expression you can un-tick all the peptides with conflicts in the corresponding peptides table

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

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