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Introduction

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

To allow ease of use the tutorial is designed to start with the restoration of an Archived experiment where the
data files have already been loaded. The document covers all the stages in the workflow, so if you are using
your own data files please refer to Appendix 1 (page 59) then start at page 6.

How to use this document

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

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 LC-MS. Instructions on how to do this are included in a section
at the end of the user guide document.

LC-MS Data used in this user guide

For the purposes of this data set the MSE parameters were set to 250:125:1000 instead of the default
settings as defined in Appendix 1 (page 59). This was to done to reduce the time taken to demo the data
analysis.

Waters 3
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Workflow approach to LC-MS run analysis

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

Rewview Experiment Review Peak Peptide Identify Refine Resolve Review Protein
Impert Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report
@
Stage Description Page
Import Data LC-MS Import Data: Selection and review of data files for analysis 6
@
Automatic Alignment: Automatic Reference selection and Alignment 7
\ 4
Licensing Licensing: allows licensing of individual data files when there 9
T is no dongle attached (Appendix 3)
s Review Alignment: review of automatic and manual run alignment 9
T Filtering: defining filters for peaks based on Retention Time, 14
Fitering m/z , Charge and Number of Isotopes.
@
Review Normalisation: explaining LC-MS normalisation 18
A
e Experiment Design Setup: defining one or more group set ups 21
@ for analysed aligned runs
i Review Peak Picking: review and validate results, edit peak detection, 24
T tag groups of peaks and select peaks for further analysis
T Peptide Statistics: performing multivariate statistical analysis on 38
@ tagged and selected groups of peptides
b Identify Peptides: managing export of MS/MS spectra to, and import 42
T of peptide ids from Peptide Search engines
e Refine Identifications: manage peptide ids and filters 45
i Resolve Conflicts: validation and resolution of peptide id conflicts for 47
T data entered from Database Search engines
e Review proteins: review protein and peptide identity 51
@)
Dri’r . . . . . . . . .
Sta Protein Statistics: multivariate statistical analysis on proteins 55
Rg" Report: generate a report for proteins and/or peptides 57
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Restoring a Tutorial Archive

The data in the tutorial archive (Progenesis QI.P_Tutorial HDMSe.ProgenesisQIPArchive) is part of the
Progenesis QI for Proteomics demo suite. Download and uncompress the zipped archive from the link on
the website.

Now restore the uncompressed tutorial archive file. To do this, first locate the Tutorial Archive file from
Progenesis QI for proteomics using the Open button and press Open.

P Progenesis Qlfor proteomics (= ==]
File 00 o
Experments nonlinear
(] A Waters Company
| Perform analysis | Combine analysed fractions New to Progenesis QI for proteomics?
Here are some resources to help you get
Recent experiments started with Progenesis QI for proteomics:

* The Progenesis QI for proteomic
workflow

Tutorial and user guide
Erequently-asked questions

OIP Open Experiment

@Q--\ <« QP Waters ... » Qlp_HDMSe Tutorial

Organize » New folder 5 Latest blog posts
pr = * Seasons Greetings and Best Wishes for
¢ Favorites Name Date modi 2014
P Desktop ., Progenesis Qlp_Tutorial HDMSe ProgenesisQIP Archive 21/02/2014 * How to choose the best reference for

retention time alignment
* Areport from EuPA 2013, St Malo
Nonlinear Dynamics at the 12th HUPQ
L4 World Congress

& Downloads  |=

il Recent Places

B Deskeop + Latest developments in fragmentation
4 Libraries support for Progenesis CoMet
& Documents
&) Music
&= Pictures
B videos

A AndvRorthwick T ¢ i -

File name: Progenesis QLp_Tutorial HOMSeF ~ | Experiments and Archives ("Pre +

Other experiments

O New ||[ i open.. |

This opens the 'Import from archive' dialog.
Select the Create a new experiment option and select the folder in which you placed the E]
archive, using the icon (to the right).

Import from archive @

Import Progenesis Ql.p_Tutorial HDMSe from archive

Replace an existing experiment

@ Create a new experiment

Name: Progenesis Ql p_Tutorial HDMSe

Folder:  s\andy.borthwickDocuments’Customer Data’\QIP_Waters Tutorials\Ql.p_HDMSe Tutoria'

I Import ” Cancel ]

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

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

QIP Progenesis QLP_Tutorial HDMSe - Progenesis QI for proteomics IE = @
e . o
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein | a.
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report n O n I nea r
‘ A Waters Company
e () e),.' Help »
Import Data A 01 Actions ¥ | [>> RREE
Import your run data 500 1000 1500 =
Select one of the available data formats then oy About this run
click the Import button: * MS peak count: 4,467,935
. s
Format: I mzXML files vl | Import... | M3/MS coint: 0

* Total ion intensity: 6.096e+008
* Masked areas : none

I @ About this data format | % Download others | t

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

 Select alignment reference candidates

* Determine the best of the candidates
* Align all runs to that reference run

Data import details

* Lock mass calibrated
Lock mass m/z: 785.8426

30

Start alignment process

40

the chr aphy
) Look at all of the runs in the list below, checking
for any sample-running problems that might
affect analysis. Right-click to remove any runs
that have significant problems.

50

Imported runs:

A

60

A_01 A_02 A_03
e 5 T TR

90

| # b
4 Retention Time (min)

Zoom: (&=L |[E3 Section Complete ()

QIF Experiment Properties @
Each data file appears as a 2D representation of the run. At this stage - _

you will be warned if any of the data files have been ‘centroided’ during zi::l;”etr;:;’u‘ﬁi:m:r;h 7 o

the data acquisition and conversion process. Peak processing: Profile data

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

1, page 59).

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

to examine and exclude areas (usually early and/or late in the Mask areas for peak picking...

LC dimension (Retention Time)) that appear excessively noisy 467,935
due to capture of data during column regeneration. This is not X Remove run T
required for thIS data set. * Masked areas : no.ne.

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

Now start the Alignment process

Waters 6

THE SCIENCE OF WHAT'S POSSIBLE!"



Progenesis QI for Proteomics User Guide

Stage 2: Automatic Alignment of your data

Start the alignment process

. While your runs are importing, click the button
The process of alignment of your data can be started before the below to:

import of your data has been completed by clicking on Start * Select alignment reference candidates

aIignment 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 9 runs which have already been imported so to start the process click on
Start alignment process

QJP Start Alignment Processing EI@

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

How do you want to choose your alignment reference?

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

! Use this rum:

A1

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

[ Mext » H Cancel |

Progenesis QI for proteomics provides three methods for choosing the alignment reference run, as seen
below:

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:
e If you choose a pending run which subsequently fails to load, alignment will not be performed.
e If you choose a run before it fully loads, and it turns out to have chromatography issues, alignment
will be negatively affected (for this reason we recommend that you let your reference run fully load
and assess its chromatography before loading further runs).
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For this tutorial we will select the first option (See Appendix 1, page 59 for more details on using the other
options).

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

WP Start Alignment Processing EI@

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

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

@ Yes, automatically align my runs

) Mo, I'll align my runs manually

< Back |II Finish II Cancel |
—_—l

Select automatically and click finish.

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

QIF Alignment Processing (15%) (=2

Alignment processing

Current step: Choosing an alignment reference...

+ Imported runs: 9/9

I"' Reference run:  pending... I

Aligned runs: pending... aw Alignment Processing (69%) @

1 Alignment processing
Current step: Aligning 'B_01'...

+" Imported runs: 4/g
I + Refersnce run: A 01 I
«+ Aligned runs: 3/8

[P Alignrent Complete @

Alignment processing complete.

Time taken: 19m 15s

+ Imported runs:  9/9
" Reference run: A01
+ Aligned runs: 8/8

[ Review chromatography ||[ 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 8
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Reference
Run
(Magenta)

N\

el

Current
Run
(Green)

Stage 3: Licensing

This stage in the analysis workflow will only appear if you are using ‘Unlicensed’ data files to evaluate the

software and have no dongle attached.

Review

Import Crata Licemzing Alignment

Filzzring

For details on how to use Licensing go to Appendix 3 (page 70)

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 Review Alignment opens displaying the alignment of the runs to

the Reference run (A_01).

QIP Progenesis QLP_Tutorial HDMSe - Progenesis QI for proteomics o-|[-3 @
File ©00e-»
Review Experiment  Review Peak Peptide Identify Refine Resolve Review Protein .
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report nonl I nea r
‘ A Waters Company
Review Alignment [ Show Aligned '] [ Show Unaligned ] [X Remove Vectors ']
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
© Learn about the visualisations shown here 730 740 750 760 770 780 790 730 740 750 760 770 780 790
| f \1/ m/zl» [ | | [ mfz*
Align retention times automatically
For maximum reproducibility, the software can ] i | | A 2 B
automatically align your runs. | q) d '
o | ( |
Align runs automatically I l (]/ ’ l ‘
2 | (P & [|
|
Review the alignment i | |
Using the quality control measures, review and .
edit the runs’ alignment: > Allgnment [ o | [l
1. Order the runs by alignment score and Vector @ e
start by selecting the first run . | "5 . Al pha B!end |
2. Within each run, inspect and edit any ole | ! o'y dlsplay animates
areas rated as Needs Review E ' q) E between current Il
@ Learn about the review and editing process s JII! s | /| and reference runs
s )§ | Iy ‘ 3 E I
Run Include?  Vectors Score 3 ’ fi o NI 3 T f "
| @[3
aor ThE : 1) zoom: @QJE | ¢ Nl |
A_02 1974 97.5% Ion intensity map Total ion chromatogram
A03 2043 974% ek S0 20
m/z *
B_O1 1990  96.6% 2 250000
~
B.02 1901  960% c ) A s~y D
2 A M~ N i WY
B 200000\ AV N MA N MY
B.03 1930 962% | SEE Vi S e " S i
1962 oA F 148
co1 1962 95.2% ¥ A 21500004
c.02 2031 96.0% o : H
= S
c.03 1955  94.0% = Current = 100000+
-3
o Focus
: glE ‘ 50000+
Table of Alignment ks [
o |
Vectors and Scores 218 i 3 o = ; - .
& | | 30 31 32 33 34
]| l ‘ Retention time (min)
- \ \
Alignment quality: @ Good OK () Needs review 2 \
Ion maps: #® Alignment target % Run being aligned Section Complete () ’

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

when required.

Transition (Window B): uses an alpha blend to animate between the current and reference runs. Before
the runs are aligned, the features appear to move up and down. Once correctly aligned, they will appear to
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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).

Layout of Alignment

To familiarize you with Progenesis QI for proteomics Alignment, this Run Include?  Vectors Score
section describes the various graphical features used in the A0 v Ref

alignment of the LC-MS runs A 02 1974 755

A03 2043 974%

To setup the display so that it looks similar to the one above: BO1 1990 965%

. . B_02 1901 96.0%

¢ Inthe Run table click on Run B_02 to make it current. You e R

will now be looking at the alignment of B_02 to A_01 in the - — -

Unaligned view. Now drag out an area to review on the co1 962 2k

Image intensity map. The other 3 views will update to coz 2051 96.0%

reflect the new focus. €03 1955  94.0%

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.

WP Progenesis QLP_Tutorial HDMSe - Progenesis Ql for proteomics = (B =
File 000>
Review Experiment  Review Peak Peptide Identify Refine Resolve Review Protein s
Import Data  Alignment Filterng ~ DesignSetup  Picking Statistics Peptides  Identifications  Confiicts Proteins Statistics Report non I Inear
° A Waters Company
Review Alignment [ Show Aligned - ] [ Show Unaligned ] [X Remove Vectors ~
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
© Learn about the visualisations shown here 500 1000 1500 1000 1500
- m/z * m/z
Align retention times automatically gl o S
For maximum reproducibility, the software can 8 °
automatically align your runs. ol 8. =
Bl g%, s
Align runs automatically ° %o
ol ¢ ®e ° e
? ¢ ¥ e
Review the alignment ° :5
Using the quality control measures, review and Bloo 8° 2
edit the runs’ alignment: ie 2 3
2/€ o g|E
1. Order the runs by alignment score and 8| 8|
start by selecting the first run b= 7
2. Within each run, inspect and edit any Rl E BlE
areas rated as Needs Review = =
g6 o s 6
@ Learn about the review and editing process 2 =5
I
g 58 = E3E:
Run Include? ectors Score ' Zoom: [®) i
A0L v Ref —
gz S Ion intensity map Total ion chromatogram
A 02 1974 7.5%
500 1000 1500
A03 2043 974%
= IS m/z || 3000001
BO01 1990  96.6% S
B.02 1901 9%60%| g 250000 mmw, ‘*
B_03 1930 96.2% 2 A200000_
co1 1962 95.2% 5 » )
2 £150000- T L")
co02 2031 960% [ z f Y ! ‘,;'
€ W '] i
Cc03 1955  94.0% S|E 100000+ W
¢ / ‘
£ 50000 s 1A
5 L #@_
2 [ —
S 20 30 4 50 60 70 80 90
ol® S o
S e Retention time (min)
Alignment quality: @ Good || OK @ Needs review =
Ion maps: % Alignment target # Run being aligned Section Complete \2) I
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Where the alignment has worked well, the alignment views will look as below with the lon Intensity Map
showing green indicating good quality alignment and the Transition view showing features pulsing slightly but

not moving up and down.

To simulate poor alignment, place a single manual vector on the Vector editing view (Window A). To do this
click and drag out a single vector then release the mouse button. By doing this a single manual vector will
appear with a length corresponding to the ‘drag’.

Note: the manual vector is red, to distinguish it from the automatic vectors (blue)

The effect of adding this incorrect manual vector is to reduce the Alignment score and also cause a
significant proportion of the Alignment quality squares to turn red on the lon Intensity Map (as shown below).

Using a Simulated miss-aligned example to explain the review process for alignment, the alignment looks as
below with a region of poor alignment (highlighted in red).

QIP Progenesis QLP_Tutorial HDMSe - Progenesis QI for proteomics EI@
File 2000
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein 1
Import Data Alignment Filtering Design Setup Picking tatistic: pi Identifications Conflicts Proteins Statistics Report n O nI I nea r
0 A Waters Company
Review Alignment Show Aligned 'J { Show Unaligned ] [X Remove Vectors ~ ]
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
© Learn about the visualisations shown here 600 620 640 660 680 600 620 640 660 677.4595
=9y I Yz | = ‘ V) Thzd
Align retention times automatically ' b ) | 3 ' | 0 " |
For maximum reproducibility, the software can % ] (b é l
automatically align your runs. J \
SN S | ' '® Q | I ' ” |
Align runs automatically | ' | @ ' 1}
S P B o ) n %
1R RO\ ' il 4
Review the alignment < | .@ el ' I
Using the quality control measures, review and wi| E l % .E | l I "
edit the runs’ alignment: L | 2 ot | "
3 ' ) ' |
1. Order the runs by alignment score and E ‘ O E ” |
start by selecting the first run ~| e i ‘O il = | ‘ | |
2. Within each run, inspect and edit any 2.2 [l @ | ©l2 I ) ‘ |
areas rated as Needs Review 5 ' O o | | |
3 ¥ p 1) b M 3 ' [ | ’|
@ Learn about the review and editing process 2 = ® i ) Zoom: {3' liJ II 8 53 ' | '" . | |

Run Include?  Vectors Score
AL v Ref

A02 1974 97.5%
A03 2043 974%
B_O01 1990  96.6%
B_02 1901  96.0%
B_03 1930  96.2%
col 1891  919%
c02 2031 96.0%
c03 1955  94.0%

Ion maps: # Alignment target & Run being aligned

-

Ion intensity map
500

90
4 Retention Ti

1000 1500

mfz *

Alignment quality:

@ Good

OK

3 Needs review

Total ion chromatogram

2000004
1500007 |}, | i

1000004

Intensity

500001

T
65 65
Retention time (min)

Section Complete ()

Reviewing Quality of Alignment

At this point the quality metric, overlaid on the lon Intensity Map as coloured squares, acts as a guide
drawing your attention to areas of the alignment. These range from Good (Green) through OK (Yellow) to
Needs review (Red). Drag out a ‘Focus’ area that corresponds to one of the coloured squares. Three
example squares are examined here.
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For a ‘green’ square the majority of the data appears overlapped (black) indicating good alignment. When
viewed in the Transition view the data appears to pulse.

Ion intensity map Vector editing
jsoe | fweo . [is00 (1600 |60 640 (660|680
i -

’, 9 i \ | h‘ Wiz

pl =

@ °<'
B

;@. .

— z)

)

!".® | | ' .Q '
¢ '3 be=aaE

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

.17
+ Retention Time (mi

Ion intensity map Vector editing |
'so0 1000  |1500 1, |1000 |1020 |1040 11060 {1080

miz * i ' ||‘® N ’ m/z *
o, % ®
R) ioaa T )
{1 ' i
=9
E
RIE o ’
of 1P )
"-'ut ®

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

Ion intensity map Vector editing | |
500 - [] |00 fio20  |im40  |i060  |108D
 E I I I ; ) ;o omfz *

|£.mm:

Note: the coloured metric should be used as a guide. In cases where there are a few ‘isolated’ red
squares this can also be indicative of ‘real’ differences between the two runs being aligned and should be
considered when examining the overall score and surrounding squares in the current alignment.

Waters 12
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The weighted average of the individual squares gives the overall percentage score for each run’s alignment.

Run Include?  Vectors Score f‘j" intensity, map X

A01 v Ref

A_02 1974 97.5%

A 03 2043 97.4%

B 01 1990 96.6%

B_02 1901 96.0%

B_03 1930 96.2%
| cor 749 516% | :

c02 2031 96.0%

C_03 1955 94.0%

Alignment quality: & Good OK [0 Needs review

Ion maps: # Alignment target % Run being aligne

Note: a marked red area combined with a low score clearly indicates a ‘miss alignment’ and may require
some manual intervention (see Appendix 2, page 65).

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 C_01 first select Remove ‘All vectors in the whole run’ and then click Align

runs automatically.

QIP Progenesis QLP_Tutorial HDMSe - Progenesis QI for proteomics
File

Sample ions are aligned to compensate for drifts in

retention time between runs. Vector editing

Automatic vectors in the current area

L B
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 0 ea
. A Waters Company
Review Alignment ( Show Aligned '] ’ Show Unaligned ] [?( Remove Vectors ',]

@ Learn about the visualisations shown here 500 1000 i Automatic vectors in the whole run [1000 11500
2 » s 142 | All vectors in the current area miz *
»i Align r times ally |2 E =
For maximum reproducibility, the software can | All vectors in the whole run
automatically align your runs. |l g ° ——
N @
Align runs automatically = 5 g =
| ° o8 <
“) Review the alignment = L o o1
L. Using the quality control measures, review and [giie:e 8 2]
edit the runs’ alignment: | ST -
lalE © al.€
1. Order the runs by alignment score and |2{E % o = ©E
start by selecting the first run |1 =
2. within each run, inspect and edit any IR|E oo RIE
areas rated as Needs Review =l e ]
c ° c
! ' |82 3 82
© Learn about the review and editing process § 2 o e° & £ ° §
5 EIET o B [BS
Run Include?  Vectors Score = ALY pe 3 Zoom: @ ) Dl B
A01 v Ref ) ' -
Ion intensity map Total ion chromatogram
1 f f
A02 1974 97.5% 500 1000 1500
A03 083 974% | . miz * s
B_O1 1990  966% |
B.02 1901 %60% |8 230000
B_03 1930 96.2% =3 5200000_ |
|co 1962 952%| | G .MW.“"»,‘A\
I3 150000+
c02 2031 96.0% = = £
co03 1055 o40% |S|E 100000+
v
[RTE 500001 ‘
c
lo1 6 =
=g T T T T T T T T
| 8 20 30 40 50 60 70 80 90
‘8 & Retention time (min)

Alignment quality: @ Good OK [0 Needs review

Section Complete ()

Ion maps: ® Alignment target & Run being aligned

Having aligned the runs automatically, click Section Complete to move to Filtering.
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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.

[P Peak Picking Parameters (=== QP Peak Picking Parameters (=)
Runs for peak picking IPeak picking limits | Maximum charge | Retention time limits | ‘ Runs for peak picking I Peak picking limits IMaximum charge | Retention time limits |
Choose runs for peak picking Sensitivity
You can tick or un-tick each run to Run You can adjust the sensitivity of
control which will be used by the the peak picking algerithm using — X
peak picking algorithm. Although any AOL these different methods, Each ) Absolute ion intensity
run which is left un-ticked will not sensitivity method examines the \ o
affect the feature outlines, it will still A2 intensities of groups of MS peaks % Base Peak
have outlines added to it and will be A0 to judge whether they are likely to
available in the experiment design . form part of an ion or whether . _—
setup. P g B_O1 they rpepresent noise and so The automatic sensitivity method uses a

B 02 should be ignored. Peaks that are noise estimation algorithm to determine
Learn more about why you might not - rejected as noise will not be used the noise levels in the data. The higher
want to select all runs. B 03 to build ion outlines. the sensitivity value, the more features

col will be detected.

c o2 fewer default more

co3 3

Chromatographic peak width

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

[} Apply a minimum peak width

Minimum width: [0 minutes

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

Tip: It may be appropriate only to pick peaks that are present in a limited number of your runs. In which case
un-tick the runs that you do NOT want to contribute to the 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 detection can be controlled by adjusting settings under the Peak picking limits tab.

Chromatographic peak width

The chromatographic peak width _ N
gives the length of time over Applya minimum peak width

e . which ion h luted. If t
Note: for all 3 Sensitivity modes a Chromatographic peak | 2 minimum peak width, any ion

that has eluted over a shorter

width (Retention time window) for the peaks can be set by | period will be rejected.
applying a minimum retention window or peak width in

Minimum width: 015 minutes

minutes.

For the runs in this user guide, we will use the default settings for the Automatic method.
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The third tab allows you to set the Maximum charge of the ions, which will be detected. The default setting
is a charge state of 20.

"SL Peak Picking Parameters @

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

Maximum allowable charge

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

I Mazxirmum ion charge: 29 I

Start peak picking | [ Cancel ]

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.

OIP Peak Picking Parameters @

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

Retention time limits

You can set the minimum and

maximum retention time for peak . .
picking. Ions that elute before or [[] 1gnore ions before | 10.008516¢| minutes
after these values will be ignored.

[[] 1gnore ions after | 94.997283: minutes

|| Start peak picking ||[ Cancel

For this data set we will use the default settings.
Press Start peak picking to start the detection process.

During the few minutes that the automatic analysis requires, a progress bar will appear telling you that it is
Analysing.

Analysing...

Waters 15
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On completion of analysis, the Filtering stage will open displaying the number of features detected, in this
example 50790.

QP Progenesis QLP_Tutorial HDMSe - Progenesis Ql for proteomics == | »

File 00Q0e-n

Review Experiment Review Peak Peptide Identify Refine Reszolve Review Protein I 1
Import Data Alignment Filtering Design Setup Picking it pti i ions. Conflicts Proteins Statistics Report n O n I nea r

. o -’ A Waters Company

Filter Features ) |

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

Select all features matching the following filters:

v ) Inside area

v ) With charge

v ) Number of isotopes

[ Delete 0 Matching Features ‘

[ Delete 50790 Non-Matching Features l

(50790 features in total)

Retention time (min)
E
~

L L

o

N

-
I

794 -

Normalisation b

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

Review normalisation >> { Section Complete (3)

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

For example if the Retention time limits you set before performing Peak Detection were not ‘stringent’
enough, you can delete detected features with early and late ‘Retention times’ selecting and setting the
Inside area filter.

Set the thresholds in minutes, for example 15 and 90

All features contained outside the new retention time limits can then be deleted.
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QP Progenesis QLP_Tutorial HDMSe - Progenesis Ql for proteomics

File
Review Experiment Review Peak Peptide Identify Refine Resolve
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts
Filter Features )

You can filter features that you do not wish to include 10 -
in your analysis by using the criteria below.
Select all features matching the following filters:
) Inside area
my/z from to
. - 273 —
Minutes from 15 to 90
v ) With charge 4
v ) Number of isotopes
l Delete 50734 Matching Features l T 447
£
v
[ Delete 56 Non-Matching Features J g
8 T
(50790 features in total) E
g
621 —
794 =
Normalisation k!
Note that all remaining features will be used in the
normalisation calculation. If deleting a substantial

Review
Proteins

=8 BN <=
.00 .. e
Zinl] deom | NoNlinear
— A Waters Company

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

Review normalisation >>

Section Complete ()

To remove the features outside the retention time limits, as shown in blue, (in this case 56), press the Delete

56 Non-Matching Features button.

In addition to setting limits for ‘Retention time and m/z’, features can
also be selected based on charge or the number of isotopes present.
This allows you to refine the selection through a combination of feature
properties.

For example, when With charge is selected the number of features
present at each charge state is displayed, these can be selected
accordingly.

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

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 (12147 features)
Charge 2 (25129 features)
Charge 3 (11224 features)
Charge 4 (1208 features)
Charge 5 (206 features)
Charge 6 (290 features)
Charge 7 (151 features)
[C] Charge & (68 features)
] Charge O (45 features)
[C] Charge 10 (14 features)
[[] Charge 11 (19 features)

[[] Charge 12 (36 features)

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

filters (see right)

Waters

THE SCIENCE OF WHAT'S POSSIBLE!"

17




Progenesis QI for Proteomics User Guide

For this user guide, we will remove features appearing before 15 min and after 90 min (as described
above). Also delete a further 12526 features with a charge state of 1 or 8 and above by ticking the various
options.

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

To remove these features press Delete 12526 Non Matching Features.

e
QIP Progenesis QLP_Tutorial HDMSe - Progenesis QI for proteomics
File Al X
Review Experiment  Review Peak Peptide Identify Refine Resolve Review Protein n 0 nl i n a r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report e
. - A Waters Company

E Charge 1 (12147 features)
Charge 2 (25129 features) 1
[¥] Charge 3 (11224 features)
Charge 4 (1208 features)
) Charge 5 (206 features)
Charge 6 (290 features)
[¥] Charge 7 (151 features) 273
[C] Charge 8 (68 features)
[T] Charge 9 (46 features)
[T] Charge 10 (14 features)
[T] Charge 11 (19 features)

[T] Charge 12 (36 features)

£

[T] Charge 13 (32 features)
[T] Charge 14 (51 features)

[T] Charge 15 (37 features)

Retention time (min)

[T] Charge 16 (32 features)
[T] Charge 17 (21 features)
62.1
[F] Charge 18 (5 features)
= Charge 19 (5 features)

] Charge 20 (13 features)

v ) Number of isotopes

[ Delete 38208 Matching Features l 794

|[ Delete 12526 Non-Matching Features ]l

(50734 features in total) -
Normalisation

Note that all remaining features will be used in the
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 T 1
normalisation afterwards.

500 1000 1500

Review normalisation >> \ e Section Complete (3)

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 experiment.

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

Stage 5B: Reviewing Normalisation

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

Normalisation

Mote that all remaining features will be used in

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

review the normalisation afterwards.

Review normalisation ==
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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, you can opt to use un-normalised feature

abundances for the rest of the analysis.

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

P Progenesis QLP_Tuterial HDMSe - Progenesis QI for proteomics

File
Review
Alignment

Experiment

Import Data Filtering Design Setup

Review normalisation

Normalisation is required to allow 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 & whole varies to
normalise back to its reference.

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

Review Peak

Picking

Peptide
Statistics

Refine
Identifications

Identify
Peptides

Nermalisation Graphs

lIog abundance ratio

* Mormalisation reference:
Cc_02

Normalisation factors:

Run Factor  Loglfactor)
AL 074 -013
A2 0.88 -0.057
AD3 0.81 -0.091
B_01 124 0.0g32
B_02 1.20 0.08
B_03 111 0.045
col 101 0.0062
coz 100 0
co3 072 -0.14

log abundance rafio

<< Continue filtering features.

Calculation of Normalisation Factor:

MNermalisation Method

Resolve
Conflicts

Review
Proteins

=N R )
2 oo . es
S’::t:'tselli:s Report non | Inear

A Waters Company

01

4]

log abundance ratio

I
20000 30000 40C

feature

403

I
20000

feature

801

I |
30000 40C

log abundance rafio

I
30000 40¢

Graph size:

10000

I
20000
feature

I
20000

* Feature Log abundance ratios

= Normalisation factor

Robust estimation limits

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

runs in the data and then set this to be the 'Normalising reference’. The run used, is shown above the table

of Normalisation factors (in this example C_02).
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For each sample run, each blue dot shows the log of the abundance ratio for a different feature
(normalisation target abundance/run abundance).

The details for individual features can be viewed as you hold the cursor over the dots on the plot.

BE_01
-
3—-
: L ]
L ]
L]
. I
* Feature: 23633
- Ll - .
= .. ~ - Abundance ratio: 203.1
3 .' Reference abundance: 75.23
LE 1] Abundance: 0.3703
P
Lé I Upper robust-mean estimation limit: log(2.16) = 0.3344 |
E
G 0— | Normalisation factor: log(1.239) = 0.09315
5‘ T g e L e i e SR L T RN
| Lower robust-mean estimation limit: log(0.691) = -0.1605 |
I:.! > e
-1— - . -
-
L]
2
-
L ]
I | [ |
0 10000 20000 30000 A0C

feature

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 features that fall within the ‘robust
estimated limits’ (dotted red lines). Features outside these limits are considered to be outliers and therefore
will not affect the normalisation.

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

P Progenesis QLP_Tutorial HDMSe - Progenesis Ql for proteomics (=N =R
File LT
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
@ Aaters Compang

MNormalisation Graphs | Normalisation Method

[Normalise to all proteins ~

Normalise to all prateins

Review normalisation

Normalisation is required to allow comparisons across
different sample runs.

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

[Nermalise fo 2 set of housekeeping prote
Don't use any normalisation

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

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

. . Lo [ <= Continue filtering features ‘
Now return to filtering by clicking on the button on

the bottom left of the screen
For this example, we DO NOT do any additional Filtering so click on Section complete.

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.

WP Progenesis QLP_Tutorial HDOMSe - Progenesis Ql for proteomics ===
File 1 Iy
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
o A Waters Company
New @) Help ~
Which experiment design type do you want to use for this experiment?
O O . . O-O . i . :
0 o| Between-subject Design o-0| Within-subject Design
00 o0
Do samples from a given subject appear Have you taken samples from a given
in only one condition? Then use the A subject under different conditions? Then Before | During After
between-subject design. use the within-subject design.
To set up this design, you simply group the Note: you must have a sample from every
runs according to the condition (factor subject for every condition to use a patient X el b ts)
level) of the samples. The ANOVA within-subject design.
calculation assumes that the conditions )
are independent and therefore gives a e For example, you would choose this type
statistical test of whether the means of of design for a t1me series experiment T Y1 Y2 Y3
the conditions are all equal. where every subject has been sampled at
each time point.
To set up this design, you tell the software 1 7 73
£dd condition not only which condition (factor level) Patient Z
e each run belongs to but also which subject
it came from. The software will then — — —
perform a repeated measures ANOVA.
A standard ANOVA is not appropriate
because the data violates the ANOVA
assurmnption of independence. With a
repeated measures ANOVA individual
differences can be eliminated or reduced
as a source of between condition
differences (which helps to create a more
powerful test).
The within-subject design can be thought
of as an extension of the paired-samples t-
test to include comparison between more
than two repeated measures.

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

Additional information on how to apply the Within-subject Design is in Appendix 4 page 71

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

. TransOmics Informatics for Proteomics @
Create a new experiment design

Name: |ABC|

9 Start with an empty layout

Copy layout from:

O Import design from a file:
What file formats can I use?

Group by: (no valid groups)

Create design | | Cancel

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

P Progenesis QLP_Tutorial HOMSe - Progenesis Ql for proteomics =R
Fil= *0Q9 g
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
ABC 1 X | New JIEEE
Setup conditions Runs | Add Selected Runs to Condition -]
Setup the conditions that you want to compare below
(e.g., control, drug A, etc), and then assign each of Add to new condition... I
your samples to the correct condition. B_02 B_03
A Delete |-
A 01 Remove
A_02 Remove
A 03 Remove

co1 Cc.02 co03
Add condition... r r . .

Section Complete (3)

To create a new condition

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

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

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

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

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

6. Repeat steps 1 to 5 until all the runs are grouped into conditions.
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An alternative way to handling the grouping of this set and other
larger (and more complex) experimental designs is to make use of ABC New
sample tracking information that has been stored in a spread
sheet at the time of sample collection and/or preparation.

Which experiment design type do y|

00
o 0| Between-subject Design

For this example there is a QIP_Conditions.spl file available in 00
the Experiment Archive you restored at the beginning of this
tutorial exercise.

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

[IF Create New Experiment Design IE'

Enter a name for the expernment design:

How do you want to group the runs?

() Group the runs manually

) Copy an existing design: |ABC

@ Import criteria from a file: 1Se TutoriatQIP_Conditicns.SPL I Browse... ]

Group runs by: |Conditicn =

VERSION
@ vinat e formats re soppo

Location
User
Index

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

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

P Progenesis QLP_Tutorial HDMSe - Progenesis QI for proteomics = ===
File LI XY}
Review Experiment Review Peak Peptide Identify Refine Resalve Review Protein n n | | n r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report 0 ea
° A Waters Company
lABC  |AB T X[ New =
Setup conditions Runs | Add Selected Runs to Condition ¥

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

your samples to the correct condition. C01 C_02 C_03
A Delete . . . . E .
A0L Remcve
A2 Remcve
A3 Remcve
B [Detete]

B_01 Remove
B_02 Remove

B_03 Remove

Add condition...

Section Complete )

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

To move to the next stage in the workflow, Review Peak Picking, click Section Complete.
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Stage 7: Validation, review 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 5 display modes: 1D, 2D, 3D, Drift Time 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

Experiment Design (A B C).

Note: a value of ‘Infinity’ in the Fold column indicates ‘Presence/Absence’

QIP Progenesis QLP_Tutorial HDMSe - Progenesis QI for proteomics EI@
File Ll Y
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 near
° A Waters Company
Review Features .
Mass spectrum (38.737 min) Chromatogram (m/z = 906.4226)
No filter applied
& Anova (p) | Fold Tag| ~ Notes 16000 B 16000 /\ C
36962 1.57E-10  Infinity wl é 14000 14000 / \
\
45663 1.86E-10  Infinity wl 12000~ 12000~
27210 3.89E-10 816 M Add a note...
270000 £10000
23520 8.44E-10 128 al | @
|
37291 1.068-09  Infinity | 2000+ | = 80001
30088 1.27E-09 339 el F000H || 5000+
9. A
46000 1.39e-09  Infinity wl 4000 4000
44550 2.04E-09  Infinity el ||
48505 2.8£-00  Infinity | 20007 A 20007
il
8204 3.97E-09 204 el T T T T T f T [V T T T T T T
906 906.5 907 9075 908 908.5 908 384 385 386 387 388 389 Eit
49503 4.49E-09  Infinity | v miz Retention time {min)
‘ T b
[ Delete 1 selected feature
Run Expression Profile
1D Display | 2D Display | 3D Display | Drift Time .
| I Run: 38 446 10,0084
Aggregate D E
< _as0]
£ 174 E
F E= split E ' ‘ g 44687
Fadd | |[=Delete £ 337894 ‘ £ 62063
& I
¥} Unde || ™ Redo = k=]
= & 79.202-
T T T T T T
Key: Ioncharge=1 906 307 908 500 1000 1500
Ion charge= 2 mz mz
Ion charge = 3 Specific drift time: [ Drift time: 5.11 ms
Ion charge =4 - - ==

Section Complete ()

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 Display

Mass spectrum (38.737 min)

16000+
14000

12000+

Window B: displays the Mass spectrum for the current feature on the

A

906.5 907 907.5 a0g 9083

m/z

Chromatogram (m/z = 906.4226)

. . 210000
selected Run (in window D). § o
6000+
4000
2000+
955
160004
140007
Window C: displays the Chromatogram for the current feature on the 120001
selected Run (in window D). 100001

384

385 388 387 388

389

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

Details of individual runs can be viewed by using the ‘Run’ link and selecting the run
you wish to view.

The feature editing tools are located in this window (see page 34 for functional
explanation).

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

Retention time {min}
Agagregate
% Aggregate
Lt Sele —
A0l
= spl -
A02
C3Ad £.03
“) Un B.01
Find B892
B_03
Key: 1
1 c.ol
I c.02
\ C.03

ArcSinh Hormalised Abundance

7.1{£3.452-002)

Window E: shows where the current feature is located on the LC-MS run

by means of the ‘Green’ rectangle. 100084
— 27.347+
E
To change the current location, click on the image of the run (note: the ] 3_9:124_
retention time and m/z values update as you move the cursor around this =
view). 2 62,063
79.402
Note: doing this updates the focus of all the other windows.

T
500 | 503.5321
mz

T
1500
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You can also drag out an area (green square) on this view that will re-focus the other windows.

Run Expression Profile

Rurn: 100009 5

Aggregate
|§ Select ] =2 Eit
[ split | [ Merge |
|C3Add | [C2 Delete |
) Undo | | ™ Redo

Key: loncharge=1

273471

446874

8
2

Fatention time [ min|
Retention time [ min|

79.402

Ion charge = 2
Ion charge = 3 Specific drift time: [[] Drift time: 5.11 ms
Ion charge = 4 T

Ion charge = 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.
WP Progenesis QLP_Tutorial HDMSe - Progenesis Ql for proteomics [l -=-] ]
File s00es
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein I H
Import Data Alignment Filtering Design Setup P\cklng Statistics Peptides Identifications Conflicts Proteins Statistics Report n 0 n I nea r

A Waters Company

' e —
‘ "Y Ne filter applied

Create ‘ I|‘| |||‘ I|I|:

i I " ‘i | Ty r oL 1
= [ ! [ | | |1 | ‘
# | Anovalp) Fold Tag| ™ Notes | |1 | [ I L
2ee e o D.. | D.. | oo, [ iy ooy
36962 157510  Infinity =] =N fd 1 [ ST T P i
45663 LEBBE-10  Infinity &l 1 {1 1 . I .
1 L f 1o ! I I It I Mi I
27710 389E-10 816 M Add a nte.. 4 . ;
Add a note... i i
23520 BA4E-10 128 W] I | | I ! ,11‘ I I b | "
. i I | i
37201 106E-08  Infinity ol |1 Il I {1
=y 0 TR [T,
30088 1.27E-09 330 &l 1! | (! |4l [ [
46000 1.39E-08  Infinity &l (K 1
i | |
44550 20409  Infinity ol ! e o
48595 2.AF-09 Tnfinity | T
R '
[ Delete 1 selected feature ]
Run Expression Profile
| 1D Dispiay| 2D Display |3D Display | Drift Time | Run: 8446 10,009
[] Show all outlines Aggregate ) '
— _ 27.3474
I| Multiple columns per condition | B 28617 B
S BSpht £ Merge .E .E 448874
5 = 5 5
EEEEREN| e £ o]
¥} Undo | | ™ Redo = =
= = 79.4024
Montage size: 389724
_ _ _ _ ~ T T T
® @ (5] ® ® Key: loncharge=1 306 807 908
Ion charge = 2 mz
foncharge =3 gpatific drift time: [ Drift time: 511 ms
Ion charge = 4 - - .
Ion charge > 5

Experiment design: Section Complete k‘_))

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.

|!-.I|.I:.!||.mf. |||I“.!‘|I|,I|I-Ef‘-\f||' IHIIlI ot mll

o e M

| |
Run Expression Profile
Run: 10,009
Aggregate
67.7784
: — _ 272474
redie | 2 z
(i seect] £ 5
= s ;o] ;e
[ Add [*2 Delete 5 68132 5 62063
5 g
¥} Undo || ™ Redo g 2
* 68.304- = 79.402-
T T T T T T T T
Key: loncharge=1 9855 926 9865 987 9875 500 1000 1500
Ion charge = 2 mi mz
lon charge =3 Specific drift time: [[] Drift time: 6.69 ms
lon charge = 4 -
lon chargez 5

The 3D Display

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

QP Progenesis QLP_Tuterial HDMSe - Progenesis QI for proteomics
File

Review Experiment  Review Peak  Peptide Ientity Refine Resolve Review
Import Data  Alignment Fiteing ~ DesignSetup  Picking Statistics Peptides  Identifications  Conflicts Proteins

Review Features

Protein
Statistics

-

Report

4

[EI=EE=]
l.‘...
nonlinear

AWaters Company

= Nofilter applied
4 PPl

)|

Select runs...

=  Anovalp Fold  Tag v Notes : ‘
36362 15710 Infinity =] =] » ¥ » -~ oo B o . b
. > 1 ;
43663 186E-10 Infinity =] 'S 4 B 1 ( v ¥ y b
27210 389E-10 816 M Add a note. L ot y Q} /‘/ % » v
23520 B44E-10 128 [=] y s . . . »
37201 106E-09 Infinity =] y y
30088 1276-09 339 =] ' ) I F
. .
46000 1398-09  Infinity =]
44550 204£-09  Infinity =]
48505 DRF-00  Infinity 1 v
[ Delete 1 selected feature |
Run | Expression Profile
1D Display | 2D Display | 30 Display | Drift Time | Run:
Agaregate 488 1o
[] Show all outlines fggregate
— _ 27347
B e . ;
E= split | (T2 M T © aae87
Peak scale: 8] £Ige ‘ ' £
Eid 2 789 £ 2083
[C] Contour map: 8 E
¥} Undo | | ™ Redo =2 =
79402
o7
T , T T T T
Key: Ioncharge=1 906 907 908 500 1000 1500
mE mz

Ton charge = 2
Toncherge =3 gpecific drift time: [ Drift time: 511 ms
Ton charge = 4 - - .

Ton charge 2 5

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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Drift Time Display

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

File 2Ll rTE
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 O n o I nea r
@ @ @ @ @ @ L @ @ @ v - A Waters Compang

Review Features

‘ ? No filter applied

2 Anova (p)| Fold
24003 0000145 141
4754 0000145 15
5736 0000145 135

2920 0000145 125
39722 0000145 179
15140 0000145 184
49246 0000145 155
17221 0.000146 1.1

[ Delete 1 selected feature ]

Run E ion Profile
| 1D Display | 2D Display | 3D Display | Drift Time Rum:
Aggregate
Select one of the folllowing views to see the features £3.904.
) 2D view: m/z vs. retention time E oy E
() 2D view: drift time vs. retention time = = =
©) 2D view: m/z vs. drift time a ™~ g g
Undo Rede = 2
@ 3D montage: m/z vs. drift time = 54T =
[ by drift u'rne] [Merge drift times Find...
T T T
Key: Ioncharge=1 930 91 932 500 1000 1500
Ion charge =2 mz mz
Ton charge =3 Specific drift time: ] Drift time: 5.5% ms
Ion charge =4 =
Ion charge 2 5

Experiment design: Section Complete @

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

[ Separate by drift time l

— >
<

[ Merge drift times l

The left hand view displays the merged Drift Times.

Note: you can manipulate the orientation of the views by clicking on them and dragging the display to the
required orientation. You can also zoom in and out of the panels by using the ‘scroll’ wheel on your mouse
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Note: you can step through the specific Drift Times (measured in milli seconds) for the current feature by
clicking on the Specific drift time tick box at the bottom of the display.

QI Progenesis QLP_Tutorial HDMSe - Progenesis Ql for proteomics \EI
File Ll XY}
Review Experiment  Review Peak  Peptide Identify Refine Resolve Review Protein li
Import Data  Alignment Fitering ~ DesignSetup  Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report nonlinear
(] - A Waters Company

% Nofilter applied
4 pp!

#  Anovalp) Fold Tag| ™ Notes
24002 0000145 141 &l .
4754 0000145 15 =] =
5736 0000145 135 il .
23628 0.000145 161 - Add a note...
2020 0000145 125 il
39722 0000145 179 =] l
— = —y -
15140 0000145 184 = =~ l =
“ Hid = i1
40246 0000145 155 =]
17383 0000145 121 ul
26405 0000146 14 =]
12985 0000145 15 ul
AT AAAnd A 1rcc 1 -
R T v
( Delete 1 selected feature J
Run Expression Profile
1D Display | 2D Display | 3D Display | Drift Time Run: 10009
Aggregste
Select ane of the foll to see the fest
eiect ane of theflllowing views fo s the festures 51506 .
in drift time: -
) £
D view: m/z vs. retention time E 14887
) 2D view: drift time vs. retention time 54075 =
5
© 2D view: m/z vs. drift time i < 62083
o ) Undo | | ™ Redo 2
@ montage: m/z vs. dnft ime o
9 54247 79,402
Separate by drift time| [Merge diift times
Key: loncharge=1 T T T — T T
B B 530 531 532 500 1000 1500
on charge = 2 s
Ion charge = 3
Ion charge = 4 Specific drift time: [[] Drift time: 5.58 ms
Ion charge > 5 = =

Experiment design: Section Complete

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

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

I Progenesis QLP_Tutorial HDMSe - Pregenesis QI for proteomics ==
File (X ] .
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein I H
Import Data  Alignment Filtering Design Setup Picking Statistice Peptides  Identifications  Conflicts Proteins Statistice Report nonlinear

“ A Waters Company

3 No filter applied
r’ ppl

#  |Anova(p) Fold Tag|* MNotes
24003 0.000145 141
4754 0.000145 15
5736 0000145 135

[agagal
1]

23828 0000145 161 - Add a no
2020 0000145 125 =]
38722 0000145 179 =] |
= iy L= l [Sea 4 [T
15140 0000145 184 ] 4 - 1 - ! -
49245 0000145 155 =]
17383 0000146 121 ]
26495 0000145 14 ]
12985 0000146 15 ]
AT A AR ac 1cc 1 T
] v
[ Delete 1 selected feature J
Run | Expression Profile
1D Display | 2D Display | 3D Display| Drift Time Run: 10008
Aggregate
Select one of the folllowing views to see the faatures
in drift time: _ mH
) £
D view: m/z V.S. retention time ) E’ 44627
D view: drift time vs. retention time = =
s s
D view: mz vs. drit time E - 2 s08
. e 4 Undo | [ Redo | § H
montage: m/z vs. drift time € four 2
Separate by drift time| Merge drift times
Key: Ton charge = 1 T T T . | |
b 930 931 932 500 1000 1500
on charge = - .
Ton charge = 3
Ioncharge =4 Specific drift time: i Drift time: 5.59 ms
Ton charge 2 5 e

Experiment design: Section Complete (2
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Note: the crosshairs will remain on the original feature in the table as you explore the Specific Drift times

0P Progenesis QLP_Tuterial HDMSe - Progenesis Ql for proteomics (===
File (1Y Y]
Review Experiment Review Peak. Peptide Identify Refine Resclve Review Protein I H
ImpertDatz  Alignment Filtering  Design Setup  Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report nonilinear
] . . . . . . - A Waters Company
% Nofilter applied
‘ r PP
#  Anovalp) Fold Tag * Notes
23828 0000145 161 - =
2020 0000145 125 =] =
30722 0000145 179 =]
15140 0000145 134 =]
19246 0000145 155 =]
17383 0000145 121 =]
- - "y "
26495 0000145 14 =] | L il = | =~ l | i ‘ 1 =
; u I i X > — . A > | . i - >
12985 0000146 15 =]
22732 0000146 155 =]
16618 0000145 421 =]
31536 0000146 314 =]
10187 _nnnntac 1 1 -
i v
[ Delete 1 selected feature J -
Run Profile
1D Display | 2D Display | 2D Display | Drift Time Run: 10008
Aggregate
Select one of the folllowing views to see the features 53900
in drift time: _ 7
. =
2D view: m/z vs. retention time i T s
2D view: drift time vs. retention time 54075 =
2
2D view: m/z vs. drift time < i S 6208
o o € Undo |[® Redo | & £
) 3D montage: m/z vs. drift time 2 g g
Separate by drift time] [Merge dift times
Key: lon charge=1 . . T T T T
s 530 51 932 500 1000 1500
9= = mz mz
Ton charge = 3
Ion charge =4 Specific drift time: {i Drift time: 421 ms
Ton charge > 5 =| -
Experiment design: Section Complete

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

(I Progenesis QLP_Tutorial HDMSe - Progenesis QI for proteomics [ =] [E3a)
File e
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 non Inear
@ ’ ’ ’ ’ ’ y - A Waters Company

‘ T Mo fiterappiied |

# i (p) Fold Tag v Notes

:
2920 0.000145 1.25 =
39722 0.000145 179
15140 0.000145 1.84
49245 0.000145 155
17383 0.000146 1.21

26495 0.0001456 14

12985 0.000146 15
22732 0.000146 155
46618 0000145 421
31536 0000146 314

IO 0000 EO

e
f
?
Y
-
i

d
¥
—
b

f
¥

( Delete 1 selected feature ]

Run  |E Profile
1D Display | 2D Display | 3D Display | Drift Time R 10,009
Aggregate
Select one of the folllowing views to see the features 53904
in drifttime: _
) ) £
2D view: m/z vs, retention time 7 44687
2D view: drift time vs. retention time 54075 =
5
2D view: m/z vs, drift time 5 < 62083
) Undo | [ Redo | & g
@ 3D montage: m/z vs. drift time & £
54247 79.402 |
Separate by drift time] [Merge drit times |
Key: lon charge =1 T T T . T T
lon chare - 2 330 931 932 500 1000 1500
on charge = e s
Ion charge = 3
loncharge=4  Specific drift t\me:@ Drift time: 421 ms
Ion charge 2 5 = =

Experiment design: Section Complete (%)
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Click Separate by drift time to view the drift times in 3D.

File
Review Peak
Picking

Experiment
Design Setup

L J

Peptide
Statistics

Qo

Identify
Peptides

L

Refine
Identifications

L

Resolve
Conflicts

L J

Review
Import Data  Alignment
Review Features

‘ ? No filter applied

Filtering

L

2 | Anova(p) Fold
23808 0000145 161

Tag| > Notes
2920 0.000145
39722
15140
49246
17383
26495
12985
20732
46618
31536

B i :

[ Delete 1 selected feature J

125
0.000145 1.7¢
0.000145 184
0.000145 133
0.000146 121
14

15

155

0.000146
0.000146
0.000146
0.000146 421

0.000146 3.14

INaARaNaNaNanaNaNananal 1

Review Protein
Proteins Statistics Report
L 4 L @

.o.....-
nonlinear

A Waters Campany

p’ |

| 1D Display | 2D Display [ 3D Display | Drift Time

Select one of the folllowing views to see the features

53.904
in et tme: Lo Selct | <
E
© 2D view: m/z vs, retention time =
£

() 2D view: drift time vs. retention time = 54,075
g
© 2D view: m/z vs, drift time H
- s

@ 3D montage: m/z vs. drift time £ o

|separate by drift time]|(erge drift times|

Ton charge =1 T
330

Key:

Ton charge = 2
Ton charge = 3

10.009

27.347

Retention time (min|

T T
1000 1500

miz

loncharge=4  Specific drift time:

Ion charge 2 5

Drift time: 421 ms.

Section Complete

Note: you can use the arrow keys to review the features while maintaining the current view
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Using Quick Tags to locate examples of Drift Time

In the previous section, describing how to view Drift Time, you will have noticed the presence of a red ‘Tag’
in the table next to the feature that we examined. Progenesis QI for proteomics allows you to assign tags

based on the properties of detected features either through the manual sorting of the table or making use of
the ‘Quick Tags’. These tags can be used to filter the list of displayed data in order to aid exploration of the

data.

To create a Quick tag for all features demonstrating
separation by Drift time, right click on the table.
Select Quick Tags then Separated by drift time.

In the new tag dialog either accept or overtype the
tag name.

Review Features

Mass spect
5 Mo filter applied
Y |
3000
B Anova (p) Fold Tag ™ Notes
43698 6.59E-12  Infinity &l é' 25007
32399 146E-11  Infinity &l
; 20004
&
4 New tag... 1 515004
5 Quick Tags 4 Anova p-value...
5 L? Edit tags Max fold change...
3 Add to Clip Gallery... Mo M5/MS data
Mo protein ID
30088 127809 339 Separated by drift time
45000 1.39E-08  Infinity Identified and separated by drift time
44550 2.04E-09  Infinity al 955.5 956

When the tag is created it will appear against those features that meet the criteria for the creation of the tag,

in this case:

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

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

Now filter the table so that it currently only displays a list of features containing the separated by drift time

tag.

Click on Create on the filter panel above the table.

‘ T Nofiter applied

|

This will open a Tag filter dialog, in this example, displaying that you have created assigned the Separated

by drift time tag to 583 features in your experiment.
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To display only those features containing this tag drag the Separated by drift time tag on to the Show

panel and click OK.

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.

Show features that have all of these
tags:

Show features that have at least one of
these tags:

Hide features that have any of these
tags:

Available tags:

' Separated by drift time (583 features)

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.

Show features that have all of these
tags:

Ii Separated by drift time (583 fEatures)I
1 |

Available tags:

Show features that have at least one of
these tags:

Hide features that have any of these
tags:

Clear the filter Cancel Clear the filter Cancel
When you apply the tag filter the table will now only display the features with the appropriate tag(s).
WP Progenesis QLP_Tutorial HOMSe - Progenesis QI for proteomics [ = =]
File 11y
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 nea r
A4 b b4 4 . v A4 L b4 - v ~ A Waters Company
Review Features
Tag filter applied
features may be hidden
# Anova(p) Fold  Tag = Notes
23337 0161 124 [~ | -
23374 0117 133 . Ll
23496 B455-06 187 | Ll
23520 8448-10 128 | Ll =
23801 0.000554 205 | Ll
23828 0000145 161 ~ M Addam
23875 0.00467 426 [N
23853 0.0329 735 . Ll
24077 0.00678 142 [~ |
24125 0,633 145 [~ |
24161 0.0654 128 . Ll
Q4895 _nnmtn ane - gl
.
[ Delete 1 selected feature
Expression Profile
1D Display | 20 Display | 2D Display | Drift Time | Run: 10,008
Aggregate
Select one of the folllowing views to see the features F3.904
e — — 27347
in drift time: = =
E E
©) 2D view: m/z vs. retention time T ‘s 44687
£ 54075 £
©) 2D view: drift time vs. retention time s 5
() 20 view: m/z vs, drift time ———— ——————— E E 62082
_ o |"7UndoH(‘Redo|I" =
@ 30 montage: m/z vs, drift time e —— 54.247 79402
I[Separabe by drift ﬁme]l [Merge drift times| Find...
T T T T T
Key: Ioncharge=1 930 931 832 500 1000 1500
Ton charge = 2 mz mz
loncharge =3 g ific drift time: I Drift time: 5.58 ms
Ion charge =4 - -
lonchargez 5
Experiment design: Section Complete @

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

To remove the filter click on Edit, above the table, and Clear the filter followed by OK.
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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 ‘monoisotopic peak’ for the detected feature selected below. A feature can be selected

from the ‘Features’ list or located using the various views.

Run | Expression Profile|

Rur:
Aggregate

E= split

¥} Undo

L Select I it

) £ 0z | (1]
[ Delete

(¥ Redo

o]

T
Key: loncharge=1 a0

40.869+

min|

41,5664

Retention time

41924

Retention time [ min]

lon charge = 2

lon charge =3 Specific drift time: [
lon charge =4

T T
202 203
mé

44 687+

£2.063

75.402

T
500

T T
1000 1500
miz

Drift time: 448 ms

1. Locate the feature at approx 880.87 m/z and 41.07 min using the Find tool then click the cross hairs
on the monoisotopic peak to set the zoom.

Find specified location [
Mass 800.8750 = mfz
Retention time on:  Alignment reference 41,069 = minutes
- | [41.069 minutes

or |select a sample

Co |

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

Run:

Aggregate

[ls select ]l[I:::Edit | < «0seor
E

EETH|ET

|C3Add | [C2Delete | 5 41566

¥) Undo (¥ Redo n.g:. e

Key:

Ion charge=1
lon charge = 2

T
200.8681

T
202
mz

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

QD
C‘:j o0

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.

Qo
+ o0

—

6. Click on the ‘plus’ 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.

4271
6289
&790
5556

Review Features

Mo filter applied

Anova (p) | Fold

3.9E-05
38E-05
381E-05
381E-05

127
135
127
137

Create... |

Tag| * Notes

41039
26987
5356

49052

5201
) n

3.82E-05
383605
393805
393805
394805

114
254
131
379
128

EE B et FEE

Review Features

4271
6289
&799
5556

No filter applied

Anava (p)
38E-05
3.9E-05
391e-05
3.91E-05

Fold
127
135
127
137

Create... |

Tag| * MNotes

41039
26987
5356
49052
5281

3.82E-03
393805
3.083E-05
393805
3.84E-05

m

114
254
131
374
128

dpdpdpdydl 4 Jdndydnd

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

achieve the desired results.

Selecting and tagging features for Peptide Statistics

There are a number of ways to ‘refine’ your ‘Ranked List’ of analysed
features before examining them with the Statistical tools in Peptide

Statistics. These make use of simple ‘Selection’ and ‘Tagging’ tools
that can be applied to the various groupings created in Stage 5 (page
21). An example is described below.

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

table.

Then order on Abundance and select all features with an Abundance >

2x10%.
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4271
6289
8799
5556

41039
26987
5356

49052
5201

33386
21790
26130

Review Features

Ne filter applied

Anova (p) Fold
39605 127
39605 135
391E-05 127
391E-05 137

382e-05 114
383e-05 254
393805 131
383e-05 379
3.84e-05 128
385e-05 3356
385e-05  3.06
3.896E-05 492

1

Create... |

Tag * Notes

dpdpdydpdpdydyd] 4 | dndndn s
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Right click on the highlighted features and select ‘New Tag'.

File Al I TH
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 Qn " I ne_ar:
[ U U U . U U (¥ U 0 0 0 A Waters Campany
Review Features
¢ No filter applied
Y =)
= Anova (p) Fold Tag| > Notes Highest Mean Lowest Mean m/z z Mass RT (mins) RT window (mins) | Abundance |Intensity Max CV (%) M5/
6799 0.0 8 Add a A 5.8 4 6 59 0.766 04 BE+04 6 0 =
0.000 dd 9 062.0 0279 04 403E+04 7.9 0
=
5 0.00586 6 Add a A g 015.49 g 0 04 0 0
0.04 dd g 9 g i 04 0 0
) 0.0 A 9 90 86.96 0 0. 06E+04 0
@ Separated by drift time
ag  Edted 0 0.9 i 04 0 0
664 0.0 A 488.466 974.9 4.0 0.509 04 6.8E+04 0.8 0
5497 0.0 B A 5013066 2 1000529 40872 044 2E+04 465E+04 197 0
Quick Tags 3
4484 0.0 N SEEEEE— B A 7018939 2 1401773 57393 0583 2E<04 445E+04 35.29 1]
b Edit t
8588 0.0 & 7 A C 4112185 2 820423 33142 08 2E+04 332E+04 €87 0
Add to Clip Gallery...
7875 0. - B o 6263156 2 1250617 38143 0749 2E+04 287E+04 33 1]
3555 00132 14 =] A B 8229293 2 1643844 70761  0.869 2E+04 454E+04 126 0
2976 0000214 119 &l B C 4202286 2 836443 37834  06ll 2E+04 501E+04 2.89 [
| m | v
( Delete 4109 selected features |
1D Display | 2D Display | 3D Display | Drift Time ‘ 10.009
— _ 27347
£ =
E E
2 2 44887
% % 62063
& &
79.402
T T T
Key: loncharge=1 500 1000 1500
Ion charge = 2 mz mz
Ion charge = 3 Specific drift time: ] Drift time: 4.00 ms
Ion charge =4 T -
Ion charge 2 5

Give the Tag a name. i.e. ‘Most Abundant’.

Note: there is already a read tag present that was assigned to
those features that are Separated by drift time, which you

created in the previous section

Section Complete (%)

@ Most Abundant

On clicking OK the Tag is added to the features highlighted in the
table (signified by a coloured square, green in this example).
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Review Features

| ? No filter applied

Anova (p) Fold
6.02E-07
0.00424

0.0231
0.000327
0.00586

0.0443
0.000231
5.23E-05

0.0632

000507 193

0.0771 11
0.0522 113

0.000181 1.22

[ Delete 4109 selected features ]
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Review Features
.'T Mao filter applied
# Anova (p) Fold Tag| ~ Naotes Highest Mean Lowest Mean | Q1P Mew Quick Tag @
6968 6.02E-07 168 ® Ll B & |
3140 e —— Addanote. B A Where a feature has:
W Separated by drift time — . e
6799 1 B A ] Anova p-value: |2 = || 005
@ Mast Abundant
4621 1] A B | Apply the following tag:
1622 MNew tag... . o N =
sa5g Quick Tags » Anova p-value... I Anova p-value = 0.05
- Mazx fold change...
5135 & Edit tags
Add to Clip Gallery... No MS/MS data | Create tag ||| Cancel
7988 - )
Mo protein ID
3664 0.0632 141 - | Separated by drift time
3497 000307 183 i Identified and separated by drift time
4484 0.0771 11 &l B A

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

Review Features

-3 Mo filter applied
Y

Once this tag appears against features in the table right click on t |proafplfod  |Teg T |Notes

. - P 6005 000766 112 ‘
the table again and create another Quick Tag, this time for ol
features with a Max fold change = 2 4037 0000285 L3 @ | g
8168 0.0598 149 w | A
OIF Mew Quick Tag =] 7993 0000251 173 8 |
3003 000549 151
Where a feature has: 5582 000732 116 : j
B3 - ' ’
Max fold change: | = 2 7252 00523 1 ala
Apply the following tag: 27860 3.27E-07 497 w | Ll
E] Mazx fold change 2 2 4158 0.00282 14 w | L
9647 0000888 245 & | o
| Create tng I [ E— l 4929 00232 124 8|
7703 0.0758 146 [~ H N s
g ST -

The table now displays features with multiple tags.

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

For example: to focus the table on displaying those features that w= No filter applied
are Most Abundant click on Create on the filter panel above the Create...
table. :

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

QP Filter the features = (U Filter the features ==
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 (4109 features)

@ Anova prvalus 5 005 (21116 features) | | (@] Most Abundant (4109 festures) |
Anova p-value £ 0.05 (211 Max fold change = 2 (7642 features) | |

2 (7 ) ime (583 features)
Max fold change > 2. ( Show features that have at least one of @ separated by drifttme (583 festures) | g bkt have at least one of
(W Separated by drift time (583 features) | these tags: these tags:

Hide features that have any of these tags: Hide features that have any of these tags:

To move to the next stage in the workflow, Peptide Statistics, click Section Complete.

Waters 37

THE SCIENCE OF WHAT'S POSSIBLE!"



Progenesis QI for Proteomics User Guide

Stage 8: Peptide Statistics on Selected Features

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

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

the Most Abundant features.

» Calculating PCA results...

With 4105 of 38208 features selected.

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.

0P Progenesis QLP_Tutorial HOMSe - Pregenesis QI for proteomics =N R
File Iy
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 nonllnear
) A Waters Compang
Question: Principal Cemponents Analysis
Are there any outliers in my data? . 08
Does my data cluster according to my experimental e T T T
conditions? =
What's this? a % T co3
Prindpal Components Analysis produces a simplified, o~ 1S
graphical representation ofyour multidimensional data. £ 04 1
More... 2
E 0.2 *
so2f ]
o
o
Ask another question ¥ s 00 —— A = ———
o
Tag filt lied B 16395
ag filter applie £ p21
‘ Y features may be hidden it ‘| [ - .
v
#  Anova qValue Power Tag v Cluster * 04 1 b
9900 1AQE-08 272E-06 = 9005 g 06 ) ) ) ) ) ) ) ) ) )
-0 t t t t t t t t t t
4521 16808 286606 » 9935 [ 0.5 0.4 0.3 0.2 0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6
79 19608 3.06E-06 > 9995 gy Principal Component 1 3] £7.60%
2807 518E-08 497E-06 > 9995 g
1897 5.19E-08 4.97E-06 = 9995 [ [Standardised Expression Profiles 'I
651 598E-08 536E-06 > 9995 gy 20
4157 6.55E-08 5.76E-06 > 9995 ()
16.. B67E-08 5.76E-06 > 9995 ) s 15 g
5719 7.08E-08 576E-06 > 9995 g 5 = E_f-——*-’E'\
6528 0.44E-08 695E-06 > 9995 g 210 ‘-\
6075 115E-07 7.56-06 > 9995 g H ‘-\
H
10.. 12607 764E-06 > 9995 g E o5 L \
5362 141E-07 BATE-06 > 9995 gl 2 \
z
2770 1.94E-07 1O4E05 = 9095 g % 00
3642 242607 119605 = 9005 () ] \
1466 251E-07 120E05 = 9095 g . Basl \m
« I B 0 - - ——
Experiment design 1.0
Review your data from a different perspective:
Current design: | ABC - Section Cnrnpletee)|

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

Principal Component Analysis (PCA)

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

assessment:

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

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

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

lower panel.
WP Progenesis QLP_Tutorial HOMSe - Progenesis Q for proteomics e ]
File X T
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein H
ImportData  Alignment Filtering ~ DesignSetup  Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report nonllnear
o A Waters Company
Question: Principal Components Analysis
Are there any outliers in my data? . 08
Does my data cluster according to my experimental E B ' T ' ' T ' i i '
conditions? o
What's this? A 06 T * b
Principal Components Analysis produces a simplified, ™
graphical representation of your multidimensional data. £ 04 1 ]
More... 2
£ L
g 02 ]
9
8 S
Ask another question = 00 — T M —
o
, 2 . f L
Tag filter applied - £ p2 L L ]
‘ ‘Y features may be hidden Edit. | a . .
. . .
# Anova | qValue Power |Tag v Cluster * 04 1 ]
|
9900 149E-08 272E-06 = 9995 g C 05 ) ) ) ) ) ) ‘ ‘ )
-0. t t t t t t t t t
4521 168E-08 286E-06 = 3995 () Q¢ -0.5 0.4 0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6
79 19E-08 3.06E-06 = 9995 g Q Principal Component 1 | 47.60%
2807 518E-08 4S7E-06 = 9995 g Q
1897 519E-08 497E-06 = 9095 [ Q [standardlsed Expression Profiles
= 2 ———
651 598E-08 5.36E-06 > .9995 Q 20
4157 655E-08 5.76E-06 = 9995 [ Q
16... GG7E-08 576E-06 = 9995 Q 187
5719 7.08E-08 S76E-06 > 9995 g Q i ]
6528 9A4E-08 GOSE-06 = 9995 Q
6075 115E-07 7SE-06 = 9995 gl @ 05 1
10.. 12E-07 TG4E-06 = 9995 g Q 00
5362 141E-07 B47E-06 = 9995 a
B770 194E-07 LOE-05 = .9995 gl 0%
3642 242E-07 119E-05 = 9995 i 1.0 4
1466 2.51E-07 1.21E-05 = 9995 a il
— 15 3
4| mn »
Experiment design 20
Review your data from a different perspective:
Current design: |ABC - Section Complete () ‘

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

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

Power: can be defined as the probability of finding a real difference if it exists. 80% or 0.8 is considered an
acceptable value for power. The Power Analysis is performed independently for each 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 4 (page 73)
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Correlation Analysis (0P Fitr the festures =

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.

With the tag filter still set to display only the top 4109 Most _
Abundant features, we are going to explore the ";":"'e T — o festures that have sl cf these
nova P'VE ue = 0. L1

Correlation Analysis of these features. Mo fod change = 2 (752 [@ vost abuncsnt @109 eatiesy |
() Separated by drift time (583 features) ‘ '

Show features that have at least one of
these tags:

Hide features that have any of these
tags:

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

Clear the filter | Cancel |

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

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

)

< Performing correlation analysis...
With 4109 of 38208 features selected.

Cancel calculation

-,

This time the statistically based question(s) being asked is:

‘Group my (selected) features according to how similar their expression profiles are’

The question is answered by:

‘Using Correlation analysis to evaluate the relationships between the (selected) features’ expression
profiles’.
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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.

‘ 10

Tag filter applied -
features may be hidden
#  Anova  qValue Power Tag v | Clurterl‘
= 05

9900 1.49E-08 2.72E-06 2 .9995

P Progenesis Q1P_Tutorial HDMSe - Progenesis Q for proteomics (=N R
File 90>
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein non | i n r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report 0 ea
o A Waters Company
Question: Dendrogram
Group my features according to how similar their 25
expression profiles are. :
What's this? g
We have used Correlation Analysis to evaluate the 20 :
relationships between the expression profiles of your * B
features. -
The results are shown in the dendrogram. 1
Meore... 15
o 4
g 4
Ask another question 5 4
]
T

<<

4521 1.68E-08 2.86E-06 = 9995

79 19E-08 3.06E-06 = .9995
00

2807 5.18E-08 4.97E-06 > .9995
1897 5.19E-08 4.97E-06 = .9995
5842 5.24E-08 4.97E-06 = .9995

651 5.08E-08 536E-06 = .0995

4157 6.55E-08 5.76E-06 = 9995
16... 6.67E-08 5.76E-06 = .9995

5719 7.08E-08 5.76E-06 > .0995
6528 9.44E-08 695E-06 > .9995
6075 1.15E-07 7.5E-06 = .9995

10... 1.2E-07 7.64E-06 2 .0995
5362 1.41E-07 B47E-06 > .9995
8770 1.94E-07 1.04E-05 = 9995
3642 242E-07 119E-05 = .9995

<

1466 2.51E-07 1.21E-05 = .9995

HELELLELELLELLELLEL

4 m | » «

Experiment design
Review your data from a different perspective:

Current design: |ABC - Section Complete \:_))

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

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

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

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

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

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

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

Progenesis QI for proteomics is designed to perform peptide identifications either directly or by allowing you
to export MS/MS peak lists in formats which can be used to perform peptide searches by various search
engines. The resulting identifications can then be imported back into Progenesis QI for proteomics, using a

number of different file types, and matched to your detected features.

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

Modification editor... ] [ Reagent editor...

For this example we are using the direct method MSE Search.

0P Progenesis QLP_Tutorial HOMSe - Progenesis Ql for proteomics [l e =]
File el X T
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 0 ea
. A Waters Company
i ; @ Help =
Identify Peptides = No filter applied
Select your peptide identification method: !
Features
13, Ms* Search -
£ Identifications  m/z Charge Retentiontime Drift time Tag @~
4, Mascot
“
Versions 1.0 (=110 a2 sser e |- =
4, PLGS (*.xml) °3 0 8224427 2 69.28 476 -
Version: 1.0 o4 0 9627953 3 7654 504 -
4, SEQUEST (dta & out files)
Version: 1.0 o5 0 8944742 3 67.50 448 -
4, SEQUEST (dta & pepXml files) 06 0 9641703 3 63.94 545 ]
Version: 1.0
[e] . L 2
Q Phenyx 70 7637623 3 69.69 407 -
Version: 1.0.5134.43402 o8 0 8234387 2 7596 5.04 -
. MS* Search 09 0 9135234 2 7178 635 ]
Version: 1.0.5134.43402 -
s == s Aanln LELEPEP R EERL) acc ]
Modifications: @ Carbamidomethyl C Identifications for feature 1
(0 oxidation M Peak Mass Peptide Mass Mass Error {(Da) Mass Error {(ppm) Score Start End  Sequence i 335 830 833
Add/remove modifications =5 I mfz *
s I
+ | Search tolerance parameters 3 mn
= I
~ | Hi-3 calibration parameters ] T
E
) Ton matching requirements =i I:I]]]]]
2 E
IS
Search for identifications 2 e
&
Identifications will be assigned to the relevant 2
- o8 |
features automatically. =i}
9/ 9 runs ready for searching o2 ‘ |
v
Fr ions for:
Search for identifications
Select an identification above to view its fragment ions

Section Complete O]

The Identify Peptides page currently displays the full list of the detected features in your experiment and
some of their attributes, including the number of Identifications. If search results exist these can be cleared

by clicking Clear all identifications.

Entering Search Parameters

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

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

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

Note: the SWISSPROT-1.0 is locked
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Identify Peptides

Select your peptide identification method:

[ 4, M5® Search

Enter the search parameters
Select your FASTA file containing peptide and

protein identifications:
| Edit... I

SWISSPROT-1.0
SWISSPROT-1.0

STANDARD_SPACED
T ommon search parameters

w | Search tolerance parameters
w | Hi-3 calibration parameters

w | Ton matching requirements
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QP Databank Editor =]
& Mame Mame: SWISSPROT-LO
H SWISSPROT-1.0 . .
Parsing rules: |STANDARD_SPACED
Lacation: sprot.fas
Add

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

file, see the example below.

QP Databank Editor

& MName Name: Tuterial DB

50

& SWISSPROT-10

1)

Parsing rules: | UNIPROT
| Tutorial DE

Location:

Add

Remave

s\QIP_HDMSe Tutorial\Tutorial_nd_DEBfasta E]

Save I [ Cancel ]

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

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

Expand the Common search parameters
The default settings are displayed:

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

Missed cleavages: is set as 1.

Maximum protein mass: is set at 250kDa

Modifications: are set Carbamidomethyl C (Fixed) and Oxidation M
(variable). More modifications are available from the list and
additional ones can be added to the list using the Modification
editor...
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|dentify Peptides

Select your peptide identification method:

[ -, Ms" search

Enter the search parameters
Select your FASTA file containing peptide and

protein identifications:
|

| Tutorial & Edit..

Enter the search parameters to use:

I w | Commeon search parametersl

w | Search tolerance parameters
w | Hi-3 calibration parameters

w | Ion matching reguirements

| Common search parameters

Digest reagent: [Tr)fpsin

Missed cleavages: U

Max protein mass: 230

Modifications: [F} Carbamidomethyl C

[ Oxidation M

Add/remove modifications

43



Progenesis QI for Proteomics User Guide

Search for identifications

Having selected the Databank and set the parameters, before features sutomatically.
Searching for identifications make sure that all of the runs are (2.9 runs ready for searching
available for searching.

Identifications will be assigned to the relevant

|[ Search for identifications ]l

£ MS* Search

Depending on the search parameters the MSE Search can take some time MS* Search

Searching...

=5

L e 00

Once the lon Accounting is complete, features with identifications are identified

with a solid grey symbol and the number of identifications appears in the next
column.

P Progenesis QLP_Tutorial HDMSe - Progenesis Ql for proteomics =N e =
File *090 s
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein n n | | n r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report 0 ea
‘ A Waters Company
. . %) Help -
Identify Peptides v No filter applied
Select your peptide identification method: . P
vourpep Features (18622 identified)
[ (3, MS" Search v]

Identifications | m/z Charge Retention time Drifttime Tag | =

Enter the search parameters 8284190 | 2 m -
Select your FASTA file containing peptide and - m— =
protein identifications: 8224427 2 69.28 4.76 -
[ Tutorial DB v] [ Edit... ] 9627953 3 76.54 5.04 =]
8244742 3 67.50 448 -
Enter the search parameters to use: —
9641702 3 6394 545 ]
~ | Common search parameters —
U 8234387 2 7596 5.04 ]
Missed cleavages: 1 max 0135254 2 7178 635 a8
Max protein mass: 250 kDa - AN Aaaa PP acc ] T
Modifications: @ Carbamidomethyl C |Identiﬁcatinns for feature 1|

825 830 835

0 Oxdation M Peak Mass Peptide Mass Mass Error (Da) Mass Error (ppm) Score  Start End Sequence !
1 m/z *

Add/remove modifications
s | ssaam Jomes a9 |52 s bisn

w | Search tolerance parameters

58.5 |58.0 |57,

w | Hi-3 calibration parameters
w | Ion matching reguirements
Search for identifications

Identifications will be assigned to the relevant
features automatically.

60.0 59.5 |59.0

9/ 9 runs ready for searching
4 m »

|Fr ions for: DLSEASVYAEYALPK |

Search for identifications I L
K LAY H—f—tAt— VS A—E——5— LD—rof
Clear all identifications DL =i at—s——v—t YA t it — p——

o [
8 2
g8 5
g 3

Intensity (counts}

H
1 T i T 1 f T 1 T T i i 1 T
0 100 200 300 400 500 600 70O 800 900 1000 1100 1200 1300 1400 1500 1800 1700 1800

Admin tools miz

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

Medification editor... l [ Reagent editor... Section Complete (3

Details for the current features identifications are displayed in the table below and the Fragment ions for the

current identification are displayed in the bottom panel.

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

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

Waters

THE SCIENCE OF WHAT'S POSSIBLE!"

44



Progenesis QI for Proteomics User Guide

Stage 10: Refine Identifications

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

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 4
¢ Remove identifications where less than 2 hits were returned

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

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

P Progenesis QLP_Tutorial HDMSe - Pregenesis QI for proteomics (=N (EE =)
File (LT Y
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 nh nea r
@ A Waters Compory
Refine Identifications Batch deletion criteria
If your peptide identifications include unwanted or Secore [\ess than v] 4 I Sequence Length [less than
irrelevant results, you can remove them here.

1In the batch deletion criteria, enter the property
values for a set of identifications you want to Mass |less than, Sequence |coptains

delete.

Any identifications matching the criteria will be

highlighted in pink. M/iZ Description

Delete the unwanted identifications Retention Time Modifications [contains

To delete the identifications you don't want, click
sither: | . belete matching search resuits | [ L Delete nen-matching search results | [ Reset the criteria
* Delete Matching Search Results, to delete

. g‘;;’swfﬁi‘:lﬁ"g Search Resuls, to #  Score  Hits  mjz RT(mins) Charge Mass Massem  Sequence Accession Modifications

delete the TDs that are not highlighted 8295 837 8 68738 4873 2 13727 454 @ WQSLVEANY @ Pa0s1D 4051
Reset the criteria to start again 5208 816 9 57029 4250 2 11385¢ 517 @ SVIDISFDAG @ Qs9kzL Amir
To specify another batch of identifications to 8200 386 1 55079 4993 2 111757 7968 @ DPMGLSEIEK @ Q5ANS Puts
::‘a‘:tfr:ggbe'fﬂﬂt the Criteria and then return to 8299 680 9 55979 4889 2 1117.57 -696 @ SVWGDVTAC @ CAVSWS Puts
8200 000 1 55079 4999 2 111757 900 @ GFDHPFASLK @ QSAIA2 Ham
N filter applied 8200 630 9 55079 4893 2 111757 896 @ SYWGDVTAC @ Q545F5 Puts—

802 000 5 44929 6050 2 89656 1889 @ GUSSIGR+ @ QSAGES [C-term] neutral loss Nucl

¢ |Towbits| miz  RT(min Charge Tag 802 000 7 44939 6050 2 89656 -922 W PIOLWIK @ Passos Heat
2761 | 1 Z63a0t| 6401 | 2 . 8302 454 1 44939 6050 7 89656 -922 @ QUPLVSK @ Q545R9 Likel
P P po— a 8303 792 4 39175 3645 2 78149 795 @ LNAPLVR @ cavids Puta
8304 493 2 68972 5204 3 20661° 2203 @ DSVNAYIVYK @ C4vier Nucl

_E_-: 8304 516 2 68072 5204 3 20661° -164 @ HIPTUVRPRG @ Q5APD2 Mala
251 73035 | 4045 | 2 § B304 456 2 68972 5204 3 20861 1119 @ THAIVLVSSE: @ Cavs3s Puts
7341 744360 5782 3 2304 485 1 68072 5204 3 2066.1° 6942 @ FGSFEEISPSE @ 094201 6-ph
7541 TEAL 6469 2 BI04 423 1 68072 5204 3 20661 441 @ LKHPQUOW @ CavECD Puts
754 1 89644° 5845 2 ] 8305 823 9 108690 7269 3 325760 414 @ NGQLVERAN @ P28877 Plast
2753 1 4858 2801 3 a 8306 471 1 59363 6280 2 177788 -129 @ LNSLTKDFDN @ Q54044 Pote
a7t |1 o337 | 602 | 3 8306 471 1 59363 6280 3 17778t -129 @ LNSITKDFD @ Cavimo Puts
750 | 1 o3 | 377 |2 807 72 7 92081 6402 3 27504 336 @ FEKPYNFDDL @ QSAHH4 Puta
01 72636t 5201 | 3 807 589 2 92081 6402 3 275040 -184 @ VNNVEVAR @ QS9KDE Cher
P Y v e |2 808 785 9 BIESS 7023 2 17050¢ 207 @ EVLLFPTIKPC @ Q54DU2 Lysyl
8309 495 1 73888 4337 2 © 533 @ KNPESYWYTL @ CAYNME Puta
745 1 69835 6259 2 — _ I = I
a1 BOE99 6075 3 ol 2 ‘ d

e B - T | 28887 search results. 1770 matching batch delete optiums.l Section Complete 3)

Note: the search results matching the filter criteria turn pink and the total is displayed at the bottom of the
table (1770 matching out of 28887)

QP Delete 1770 search results? 23

el Are you sure you want to permanently delete 1770 peptide search results?
Note: a dialog warns you of what you are about to delete

Now Clear all filters and then apply the next filter (Hits: less than 2)
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WP Progenesis QLP_Tutorial HDMSe - Progenesis Ql for proteomics

File
Review Experiment

ImpertData  Alignment Fitering  Design Setup

Refine Identifications

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

Specify a set of deletion criteria

In the batch deletion criteria, enter the property
wvalues for a set of identifications you want ta
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 Non-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.

Review Peak  Peptide Identity Refine
Picking Statistics Peptices

Batch deletion criteria

Score | less than -

Igentifications Conflicts Proteins

Resolve Review Protein
Statistics Report

nonlinear

A Waters Company

Sequence Length [less than

| e 1ess than - 2

| Charge |less than

Mass error (ppm)
Retention Time

‘Sequence |contains
Accession |contains
Description |contains

Modificatians |contains.

[ .01 Delete matching search results | [l Delete non-matching search results | | Resct the ciiteria

% Nofiterapplied

Create...

#  TotalHits m/z  RT(min Charge Tag

e 1 76389 6401 2 -
2760 1 537260 822 2

7me 1 73035 4015 2

2751 1 744360 5792 3

754 1 87844 6469 2

75 1 39644 5845 2 [
7531 14858 2801 3 [
7511 75337 602 3

750 1 64633 4377 2

750 1 72636 5301 3

e 1 51379 6050 2

75 1 69835 6258 2

a4 1 698991 6075 3

< m ]

%  Score  Hits  m/z Rlimins) Charge Mass Massem  Sequence Accession Medifications .
P Delete 14289 search results? = J|cvoes @ Qsove Puta
) RALEH @ Q59MB2 Clatt
Q‘ Are you sure you want to permanently delete 14280 peptide search results? RPQDVI @ QS9QNG Form
) NPFR @ Q5ADVY Fioril
DoR @ gseve [4] Carbamidomethyl C  Puts
OOR @ CAYMST (4] Carbamidomethyl C  Puta
Yes NPIESI @ CAYG26 Elom:
IENSK @ QSACPO Puta
470 1 61683 SL71 2 12316 505 @ LGEDSFPGLIC @ QSASRY Likel
445 1 61682 SL71 2 12316 1033 @ LACINTUFSK @ CAYDWL [3] Carbamidomethyi C  Puta
297 1 67233 AL69 2 134260 -6497 @ MSINIVIGN @ CAYDNA Phos
497 1 67233 AL69 2 134260 -6497 @ MSINIVIGN @ Q5ATHS Puta
587 1 67233 4160 2 13426' 846 @ LDVVFNEATS @ P108TS Tubt
485 2 55224 5567 3 16537: 1753 @ SWDDEDFOI @ QSACMI Euka
5771 76569 6280 2 152970 1575 @ TFTISTINFQE @ Cavpey Fum,
608 5 44974 S330 2 B9746 -380 @GSFRAELK @ CavTce DNA
405 1 87042 6716 2 1738 -L70 @ MNISSMISS @ CAVITS Puta
690 1 87042 6716 2 17338 -665 @ DWFDIKAPT @ P40oio 05,
620 1 87042 6716 2 1738& -665 @ DWFDIKAPTI @ QSAIS0 4051
505 2 57282 4586 2 11436 -296 @ HQSAQUSR @ Qsona: Puta
443 1 57282 4586 2 11436 -343 @ AMIVWEQA @ Cavkve Puta
543 1 58982 4335 2 117760 -194 @ ISIGQEQIVK @ PB4149 mRN
— = p— —m — . T

|27117 search results. 14283 matching batch delete cupticms.l

Section Cumplela@)

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

P Progenesis QLP_Tutarial HDMSe - Progenesis Ql for proteomics

File
eview Experiment

R
ImpertData  Alignment Fitering  Design Setup

Refine Identifications

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

Specify a set of deletion criteria

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

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 Non-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.

.
Review Peak Peptide Identify Refine Resolve Review Protein A
Picking Statistics Peptides  Igentifications  Conflicts Proteins Statistics Report nﬂnllnear

]
Batch dsletion criteriz
Mass error (ppm)
Retention Time

A Waters Company

Charge |less than
‘Sequence |contains

Accession |eontains

| peseription |contains v | regecPutzlProblPotelpred |

[ .71 Delete matching search results | [ ] Delete non-matching search results | | Resct the criteria |

% Nofiterapplied

Create.

% TotalHits m/z  RT(min Charge Tag

2761 1 76389 6401 2 -
27600 1 537.261 2822 2 ]
2757 1 58082 4335 2

2754 1 73033 4015 2 i:
2754 1 744360 5782 3

754 1 87844 B460 2

7540 1 89644' 5845 2 [}
2753 1 44858 2801 3 [}
2751 1 75337 56.02 3

27500 1 64633 4377 2

2750 1 726360 3301 3

2749 1 51379, 6050 2

2745 1 6983% 6259 2

2744 1 69899 8075 3

# Score Hits m/z  RT[mins) Charge Mass Massem Sequence Accession Modifications ':
0P Delete 4280 search results? 53 |pSVrAE @ QsALVE 4051
hDALN/ @ Qo6wWs4 4051
Are you sure you want to permanently delete 4280 peptide search results? [VTEDAL @ QSADMT Glye:
[VGNILP @ Cavcu4 [14] Carbamidomethyl C 6051
PSADAF i QSADM7 Glye
GFLVG @ QoPad0 Tries
LAEELIN @ QSAGA2 [5] Carbamidomethyl C 4051
DVKPW @ P7E590 Elon
957 9 92014 7448 3 27574 554 @ SIVTLDVKPW i@ Q5A652 Puta
6.02 2 657.37 3618 2 1312.7: 6324 @ AAREAEAANI @ C4YLD5 Aspa
9.90 g 657.37 3618 2 13127; 1631 @ AVGGEVGAS @ QSAIF7 8051
918 9 82845 4513 2 1654.8¢ 1654 @ SINPNYTPVP @ QSALE2 Pyru
779 4 76147 6092 2 15209: 1702 @ AVANVNDIZ @ P30575 Encli
931 9 84577 7080 3 25342t 1007 @ SINPDEAVAY (@ PA6587 Heat
939 9 74048 7913 2 14789: 1549 @ ASLVBGTVLIL @ Qop834 6051
991 9 77641 5190 2 1550.8: 1703 @ TLAETAQEYV @ C4YR96 Puta
991 9 77641 3190 2 1550.8: 17.03 @ TLAETAQEYV (@ Q59YMO Puta
9.09 9 67234 5508 3 20140 967 @ AGLKPEVPEY @ 013430 Elon
478 2 78278 3925 3 23453 2659 @ TVHFQKPSVE @ C4YJo4 Puta
940 6 78278 3925 3 23453 1282 @ TLLEAIDAIERI @ P16017 Elon
496 2 78278 5925 3 23453 630 @ IATQYSTYGH @ CavLzL Protc

847 9 98315 6147 3 2046.4: 533 @ ASEVASFEQv @ 059931 6051 .

n

12261 search results. 4280 matching batch delete options.

Section Complete ()

Having applied all the filters there will be 7981 search results remaining

To validate the Peptide search results at the protein level select the next stage in the workflow by clicking on
Review Proteins.
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Stage 11: Resolve Conflicts

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

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

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

QP Edit protein building options

Protein grouping

You can choose to simplify the protein list by grouping together
proteins which have been identified by similar sets of peptide
sequences. A protein will be grouped with another if its identified
peptide sequences are a subset of the identified sequences of the
other.

I 9@ Group similar proteins I

This means that if you choose not to resolve the conflicts then a protein’s quantitation will be based on the

_! No protein grouping

Protein gquantitation

You can choose to have guantitation based on either only features
which have no conflicting protein identifications or on all features
identified as part of 2 protein.

@ Quantitate from non-conflicting features |

! Quantitate from all features

(XS

[ ox

|[ Cancel ]

non-conflicting or unique features (peptides).

If you choose not to resolve conflicts then click Section Complete to Review Proteins.

To proceed with resolving conflicts there are some simple rules that you can apply using this stage in the

workflow

With Group similar proteins selected the additional members are indicated by a bracketed number located
after the Accession number. As an example, when the cursor is held over the accession number the group

members appear in a tool tip.

The bracketed number in the Peptides column indicates the number of unique peptides used for

quantitation.
P Progenesis QLP_Tutorial HDMSe - Progenesis Ql for prateamics = =R ==
File A4 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 0 n | I n ea r
9 A Waters Company
Proteins No filter applied Peptides of C4YQN7 No filter applied
Create.. Create..
Accession Peptides Conflict: Score Tag * * #  Score  Hits Mass  Masserror(p.. RT(mins) Charge Tag  ~ Abundance  Conflict: Peptide *
@ P34731 3G 90 696 ¢ M 698 6 1661856 0234 521 2 @ 106E+05 2 @ i
@ wvma nBE) 1 566 € 39195 721 2 2154007 305 673 2 1.92E+03 2 @ sw
@ CavQR7 00 8 644 4 2166 815 8 1414679 409 462 : @ 377604 1 @ vE:
@ P43038 55(4) 62 an 3 503 83 9 1145602 782 487 : @ 4.55E+04 1 @ 1
@ CAYQNT (+1) | _543) 62 a2 : 7] 2906 77 9 1277678 965 574 : @ 5.36E+04 1 @ wn
CAYQNT - Fatty acid synthase alpha subunit reductase GN=CAWG_02796 PE=4 SV=1
CAYRIG y Y p - VI
° QSANF2 - Fatty acid synthase alpha subunit, N terminal Gh=FAS2 PE=4 SV=1 Izsas‘zss e £ - B2E-0¢ 8 Uog
@ Qeeves hid T AR 1= 2685.25 131 56 ER ] 347E+04 1 @
@ 013430 208 5 449 1= 47 194 9 866468 169 551 2 @ 2.59E+04 1 @ roi~
< n 3 < " 3
I‘D Protein: C4YQN7 Fatty acid synthase alpha subunit reductase GN=CAW G_02796 PE=4 SV=1
4 Peplides of selected protein
Peptide Views | Protein Resolution
IStandardised Expression Profiles v] 10.0084
20 273474
e — 51982 =
a = =
B f— £ E ssga7
e / ﬂ\ A 5
5 / = 5
f < H
245 / N g g
i - £ g
2 / £ 52329 £ 620831
£ oo ] j\ﬂ\ & 3
2 /
H / AN
g 08 /
H / 79.402-|
5 / -
2 a0 d 52,675
5 o —
& e
15 ¢ T T T T T I S S
831 832 833 834 835 500 1000 1500
20 mz mz
Section Complete O]
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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.

1P Progenesis QLP_Tutorial HDMSe - Progenesis QI for proteomics folfe =
File (2 X Y]
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 | n ea r
. A Waters Company
Experiment design: |ABC ']
Proteins . No filter appli Peptides of P34731 y .
; pplied ¢ No filter applied
Accession Peptldesl Conflict: IScurE TJag ~ | |+ ® Score Hits Mass Mass error (p...  RT (mins) Charge Tag * Abundance Conflict: Peptide =
@ P34731 75(9) %0 696 e 6734 562 3 2002923 108 66.2 3 18TE+04 2 @ on—
§ CAVQR7 70 (1) & 644 3269 811 9 1019.538 9.16 8 : 2.39E+04 2 @
@ Pa3098 55 (4) 62 m § 1992 78 9 1180581 156 41.2 : 3.02E+04 2 @ vsi
@ CAVONT (+1) 54(3) 62 472 El 14552 697 6 895431 9.99 B =2 2 1.56E+04 2 @ TtL:
@ P41797 33014 57 396 A 4 1193 853 g 1303.682 124 0.8 : @ 7ASE+04 2 @ EL
@ P10591 18 () 53 186 i 980 881 9 1412843 133 724 2 S6TE+04 1 @ aL
@ P10592 15 (0) 51 157 . 22971 782 9 1746833 0.212 454 2 296E+03 1 @ rFu
@ P46587 38 (21) 49 434 1= 932 5.63 2 2345269 3.75 69.7 ER | 318E+04 1 @ aTi-
4 . | ] 4| 1 | *
1 Protein: P34731 Fatiy acid synthase subunit beta GN=FAS1 PE=3 SV=1
4 Peptides of selected protein
Peptide Views I Protein Resolutmnl
Istandardlsed Expression Profiles 10.009+
___ P
2.0 27,347
s 1 s60529 |
8 £ £
2 = E as807
%’ 10 T //F‘ E 56,2244 l E
El F\‘\\ = =
3 s ;
H ) 5 66.3954 | % 62062
E 00 o o
2 / °
F 05 ¢ / 1 eesee
3 / 79.402
LTS / ]
z e 66,738
EE-N N 1 T T T T E—
8635 883 EE95 £70 500 1000 1500
2.0 mz mez
[ ection Comptete 5]

Select the first protein in list A (in this case it has 82 conflicts) the panel to the right (B) lists the peptides for
this protein and the conflicting protein for each peptide.

Panel C shows the expression profile(s) for the peptide(s) selected in list B
Panel D shows the details for the selected peptide.

Now click on the Protein Resolution in Panel C to display the proteins that are conflicting.

Accession Peptides Conflict: Score Tag ~ | |* # Score Hits  Mass Mass error (p..  RT (mins) Charge Tag * Abundance Conflict: Peptide *
|@ P31 BE W 6% [ 671 56 3 2002023 109 662 : o 187E+04 2 @ om—
@ CavYQR7 70(1) 8 644 4 3269 811 9 1019.538 916 38 2 239E+04 2 @
@ P430%8 55 () 62 an E 1992 78 g 1180.591 156 412 2 @ 302E+04 2 @ v
@ CAYQNT (+1) 54 (3) 62 472 k| 14552 697 65 895431 9.99 29 2 1.56E+04 2 @ tu:
@ pa797 By w7 . | A 4 193 853 B 1303.682 124 60 B 2 @ TASE+D4 2 @ EL
@ P10591 18 (3) 53 186 i 980 881 9 1412843 133 724 2 - 5.67E+04 1 @ ani-
4| I | + 4| 1 | *

1 Protein: P34731 Fatty acid synthase subunit beta GN=FAS1 PE=3 SV-=1
4 Protein: C4YQR7 Fatly acid synthase beta subunit dehydratase GN=CAWG_04414 PE=4 SV=1
Peptide Views | Protein Resolution ‘
Conflicting proteins for feature 6734 E Peptides of C4YQR7 F
Accession Peptides Conflict: Protein Score Peptide # Score Hits  Mass Mass error (p...  RT (mins) Charge Tag ~ Abundance Conflict: Peptide 5 *

@ P34731 75 (5) 90 69 562 6734 562 3 2002923 108 66.2 ER ™ 1.87E+04 2 @ ony

b CavQR7 70 (1) 89 644 562 3269 811 9 1019.538 9.16 38 PR | 2.39E+04 2 @ v

@ Q5ABR2 25 2 267 8.49 1193 853 8 1303582 124 60.8 P | 7.45E+04 2 @ ELDI

14552 697 6 895431 999 9.2 2 1.56E+04 2 @ Tiss

980 881 9 1412843 133 724 2 S.6TE+04 1 @ aLpt~
4 [ » 1 | 1. | »
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The lower left panel (E) displays the Conflicting proteins for the feature highlighted in panel (B) this includes
the current protein in panel A as indicated by the orange ball to the right of the accession.

The Accession and description for the 2 proteins highlighted in Panels A and E are shown in the middle
margin. As most of the features are conflicting between the 2 closely related proteins one simple way to
resolve these conflicts is to favour the protein with the higher score and greater number of non-conflicting
peptides.

Conflicting proteins for feature 6734

Accession Peptides Conflict: Protein Score Peptide
One way to do this is to right click on the lower scoring @ P73 75(5) 90 696 562
protein in panel E which only has one unique peptide and & CavQR7 700) 89 fda /] 562
turn off all its peptides @ Qs6R2 5 | Tumoffallpeptides |

All the peptides are now switched off in panel B and all the entries for the lower scoring protein are set to
zero. The higher scoring protein now has 66 non-conflicting peptides and only 3 conflicts

Accession Peptides Conflict: Score Tag =  |* # Score Hits Mass Mass error (p...  RT (mins) Charge Tag * Abundance Conflict: Peptide *
PuTaL BEn 6 0% - e 562 3 200293 109 662 : B 18704 1 @ on—
CAYQR7 0 0 0 3269 811 9 1019.538 916 38 2 | 239E+04 1 @ v

@ P43088 55 (4) 62 471 1992 79 9 1180591 156 412 2 3026404 1 @ vs
@ CVQNT (+1) 4 (3) 62 472 A 14552 697 6 895431 999 292 2 1.56E+04 1 @ T
@ Pa1797 Bay W 396 193 858 8 1303682 124 508 : 5 745604 1 @ EL
@ P10591 18(3) 53 186 iv 980 8.81 9 1412843 123 724 2 a 5.67E+04 1] @ AL~

| m 3 ‘| [} 2

1 Protein: P34731 Fatty acid synthase subunit beta GN=FAS1 PE=3 SV=1

Peptide Views | Protein Resolution F
Conflicting proteins for feature 6734 I_FLptwdes of C4YQR7
Accession Peptides Conflict: Protein Score Peptide # Score  Hits  Mass Mass error (p...  RT (mins)  Charge Tag  ~ Abundance  Conflict Peptides *
@ P73 75 (69 6 696 562 O 67 562 3 9 109 6 : 1.87E+04 1 @ onxld
@ C4YQRT 0 o 0 [T 562 | 3 811 9 9.16 : B 2 1 @ Fvv
@ QsA6R2 25 1 267 849 O 1 .53 8 124 ] 1 @ ELD
O 14552 697 6 9.99 156E+04 1 @ Tis .
4 [ n 3 4 [ 1 r

To resolve these remaining conflicts first order the conflicts in panel B and select the top one (which may still
be selected) Panel B will display the peptides for this protein and the number of conflicts for each peptide.
Panel E will also update to show the conflicting protein.

Accession Peptides Conflict: Score Tag v * #  Score  Hits Mass  Massemor(p.. RT(mins) Charge Tag v Abundance  Conflict: Peptide *
| P3473L 500 S 69 = 6724 562 3 200293 109 66.2 | 187E-04 9 on
@ Cavary 0 0 0 69 811 9 1019538 916 Ei P | 239E+04 1 @ v
@ P4308 55(4) 62 41 < 1992 79 9 1180501 156 a2 P | 3.02E+04 1 @ vs
@ CavaNT (+1) 543) 62 412 : 14552 697 6 895431 299 202 2 1.56E+04 1 @t
@ Par7e7 EEN L Y 39 : 1193 853 & 1303682 124 608 2 @ 7.45E+04 1 @ =L
@ PLoss1 180) 53 186 iv 980 881 9 1412843 133 724 | S567E+04 0 @ ar-
| . 3 < I v

i Protein: P34731 Faity acid synthase subunit beta GN=FAS1 PE=3 SV=1
1§ Protein: Q5A6R2 Bifunctional purine biosynthesis protein ADE17 GN=ADE17 PE=4 SV=1

Peptide Views | Protein Resolution |

Conflicting proteins for feature 6734 Peptides of Q5A6R2
Accession Peptides Conflict: Protein Score Peptide # Score  Hits Mass Mass error (p...  RT (mins)  Charge Tag v Abundance  Conflict: Peptide$ *
@ P 75 (70) 5 6% 562 Esm 8.49 9 2002923 263 66.2 : 187E+04 . @ arz]
@ cavar7 0 a0 A 562 21519 866 9 2118079 253 66.9 3 4.69E+03 0 @ Evs
| @ Qsasr2 25 0 25 [mET 1870 686 2 2160091 15 671 ER | 517E+04 0 @ smx
1949 883 9 1500761 10 52.2 2 @ 4.T4E+04 0 @ raE .
< m » o m »

Again, favouring the protein with the higher score, but this time resolve the conflict by switching off (or un-
assigning) the peptide in panel F for the protein with the lower score. By doing this the other 3 panels

Accession Peptides Conflict: Score Tag » = £ Score Hits  Mass Mass error (p...  RT (mins) Charge Tag * Abundance onflict| Peptid =
[orm HO 656 ' @em s 3 wmem e 562 : @ 1876404 o |@ o
@ Cavary 0 0 0 3269 811 9 1019.528 916 E: 2 i 2.39E+04 0 @ n
@ P43098 54 62 471 i 1992 79 9  1180.591 156 412 2 i 3.02E+04 1 @ v
@ CAVQNT (+1) 543) 62 472 14552 697 6 885431 999 28.2 2 1.56E+04 1 @c
@ paL7ey 304 57 396 L 1192 8.52 g 1303682 124 60.8 2 i TA45E+04 1 @ EI
@ P10591 18(3) 53 186 2 22071 782 9 1746.823 0212 454 2 296E+03 0 @ r1-

< . r <[ i G

1 Protein: P34731 Fatty acid synthase subunit beta GN=FAS1 PE=3 SV=1
4 Protein: C4YQD9 Multicopy enhancer of UAS2 GN=CAW G_02696 PE=4 SV=1
Peptide Views | Protein Resolution |
Conflicting proteins for feature 1992 Peptides of C4YQD9
Accession Peptides Conflict: Protein Score Peptide £ Score Hits  Mass Mass error (p...  RT (mins) Charge Tag ~ Abundance Conflict: Peptide

@ P31 15 (1) 4 696 79 1992 583 2 1180591 -28.2 a2 2 i 3.02E+04 1 @ cIFs

|@ cavapo 7(6) 1 516 585 | 85 607 5 1318662 489 355 2 @ 4.55E+04 0 @ ccE

@ cavar? 0 0 0 O7s 40169 607 5 1318605 381 355 3 802 0 @ ccE

8846 753 8 1315719 411 633 2 i 1.53E+04 0 @ orv _
) [T — r < i B »
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update to show the change in conflicts.

Repeat this process until there are no conflicts remaining for the current protein in Panel A.

Accession Peptides Conflict: Score Tag ~ ||* # Score Hits  Mass Mass error (p...  RT (mins) Charge Tag * Abundance Conflict: Peptid =
|@ P3s731 75 0 636 H 563 2 2345269 275 697 3 @ 3186404 0o |@ 2l
@ C4YQR7 0 ] 0 amn 9 1473.766 103 453 2 i 6.22E+04 0 @ 11
@ P43098 0] 62 4711 ! 88 9 2080.061 17 634 3 i 3.83E+03 0 @ 11
@ CAYQNT (+1) 543 62 472 8.07 5 1391.677 19 552 2 i 312E+04 0 @ B
@ Pa1I97 304 57 39 7.54 8 934.518 565 422 2 i 142E+04 0 @
@ P10591 183 53 186 ol 833 9 1107.607 9.59 538 2 i 6.04E+04 0 @ 11~

< | [ | » m | »

P34731 Fatty acid synthase subunit beta GN=FAS1 PE=3 SV=1
C4YL05 LeucyHRNA synthetase GN=CAWG_01519 PE=4 SV=1
Peptide Views | Pratein Resolution
Conflicting proteins for feature 2538 Peptides of C4YL05
Accession Peptides Conflict: Protein Score Peptide # Score Hits  Mass Mass error (p...  RT {mins) Charge Tag ~ Abundance Conflict: Peptide *
[ LELYE 75 0 686 807 357 572 2 1798911 -302 632 2 a 112E+05 1 o GKII*I
@ CavLos 31 2 242 [ 551 31784 6.05 2 1687.848 -6.01 61.5 3 i 5.99E+03 1 @ arE
6092 572 2 1798968 1.66 627 3 i 2A3E+04 0 @ cEI
E 2538 5.51 2 1391.677 -123 552 2 i 312E+04 0 @ ov1 i
4 n 3 1 m 3
Now repeat using a similar approach for the next protein in Panel A, here the situation is similar.
Accession Peptides Conflict: Score Tag ~ * 2 Score Hits  Mass Mass error {p...  RT (mins) Charge Tag ~ Abundance Conflict: Peptid *

P B0 636 U 638 6 1661866 0234 521 : @ 1.06E+05 2 @

@ C4YQRy 0 0 0 721 2 2154007 305 67.3 2 192E+03 2 @ s

| Pa3098 55(4) 62 471 | 815 8 1414679 409 46.2 : 3TTE+04 1 @ ¥

@ CAYQNT (+1) E23E)] 62 472 i 778 9 1277678 965 514 : 5.36E+04 1 @ wi_

< i | r n | »
1 Protein: P43098 Fatty acid synthase subunit alpha GN=FAS2 PE=3 SV=1
1§ Protein: CAYQN7 Fatty acid synthase alpha subunit reductase GN=CAWG_02796 PE=4 SV=1
Peptide Views | Protein Resolution |
Conflicting proteins for feature 111 Peptides of C4YQN7
Accession Peptides Conflict: Protein Score Peptit # Score Hits  Mass Mass error {p...  RT (mins) Charge Tag ~ Abundance Conflict: Peptide =
P43028 55 (4) 62 471 698 698 6  1661.866 -0.234 521 2 i 1.06E+05 2 @ I.:[IZL
@ CAYQNT (+1) 54 (3) 62 472 6.98 121 2 2154007 305 67.3 2 192E+03 2 @ swWE
@ Qsan17? 19 (18) Turn off all peptides 815 8 1414679 4.09 46.2 2 i 3.77E+04 1 @ vE:
2503 8.23 9 1145602 782 48.7 2 i 4.55E+04 1 @ TDI~
Ll m | 3 4 [ 3

Resolution of conflicts for this protein

Accession Peptides Conflict: Score Tag ~ * Score Hits Mass Mass error {p...  RT (mins) Charge Tag ~ Abundance Conflict: Peptid
@ P34731 75 ] 696 L 6.98 6 1661.866 -0.234 521 2 i 1.06E+05 0 @ ]|7|
@ C4vQry 0 0 0 1 2 2154007 305 67.3 2 192E+03 0 @ =

55 0 4711 I 815 8 1414679 4.09 462 2 i 3.J7E+04 0 @ s
0 0 0 il 778 9 1277678 9565 574 : @ 536E+04 0| @ w1_

o | [}

m | *
1 Protein: P43098 Fatty acid synthase subunit alpha GN=FAS2 PE=3 SV=1
4 Protein: P53698 Cytochrome ¢ GN=CYC1 PE=3 SV=3

Peptide Views | Protein Resolution |

Conflicting proteins for feature 39195 Peptides of P53698
Accession Peptides Conflict: Protein Score Pepti z Score Hits  Mass Mass error (p...  RT (mins) Charge Tag * Abundance Conflict: Peptide *
@ P43093 55 [1} 471 Eral [0 39195 523 2 2154007 6.06 67.3 2 1.92E+03 0
@ P53698 (+1) 5 0 35.6 [ 523 12117 6.46 4 1151622 1n 448 3 i 2.11E+04 0
@ CAVQNT ( 0 0 0 B 721 15464 469 2 892503 114 358 2 ™ 7.21E+03 0
24696 612 2 1474674 109 365 2 i 519403 0
4 M 3 4 [ »

Adopting a similar approach to the next protein favouring the protein with the highest score as each conflict
is assessed.

In this case the first peptide for protein (P41797) has 5 conflicting proteins therefore move down the 5
conflicting proteins in panel E resolving the conflict in favour of this protein before moving on to the next
peptide (which has 4 conflicts) in Panel B.

Accession Peptides Conflict: Score Tag =~ # Score Hits  Mass Mass errer (p..  RT (mins) Charge Tag ~ Abundance Conflict: Peptid
@ (1) 0 0 0 B 827 2 lmew 25 523 1648405 i
| a7 EET ] 3% { 989 5 1658013 154 563 194E+05 @
@ PL0591 18(3) 53 186 989 5 1658915 166 563 5428404 4 @1
@ P10592 150 51 157 A 18 782 3 160675 572 40.5 1.62E+04 3 @ N
4| . | 3 n 3

1 Protein: P41797 Heat shock protein SSA1 GN=SSA1 PE=1 SV=2
4 Protein: P46587 Heat shock protein SSA2 GN=SSA2 PE=1 SV=3

Peptide Views | Protein Resolution

Conflicting proteins for feature 177

Peptides of P46587
& Score Hits  Mass Mass error (p..  RT (mins) Charge Jag F Abundance Conflict: Peptide *

Accession Peptides Conflict: Protein Score
(& P46587 38 (21) 49 454 177 8.27 2 1182636 -275 523 2 E 1.64E+05 5 @ FEIL‘
@ pa1797 3314 57 39 145 9.89 5 1858912 154 56.3 2 i 1.94E+05 4 @ 11x
@ Q5A0K5 26 (25) 5 295 3256 9.89 5 1853915 166 56.3 3 i 5.42E+04 4 @ 113
@ Q5A516 18 5 150 768 ~ 13961 8.39 5 1525747 8 51.5 3 i 1.36E+04 3 @ amr-
€| [} | 3 4 . | »
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Using this approach, resolve this protein’s conflicts.

|Access\on Peptides Conflict: Score Tag ~ = | # Score Hits Mass Mass error (p...  RT (mins) Charge Tag ~ Abundance Conflict: Peptid *
@ CAYQNT (+1) a 0 0 = 177 827 2 1182636 -2.75 523 2 | 1.64E+05 2 @ FEI_I
[@ Pz B 396 ] s 988 5 1658913 154 563 : @ 104E+05 ¢ @D
@ P10591 183) 50 186 3256 989 5 1658.915 166 56.3 ER | 542E+04 4 @ 11
@ P105%2 15 (0) 48 157 i 15193 7.82 3 160675 572 05 2 = 162E+04 3 @ w(_
< \ ' < ] - '
i Protein: P41797 Heat shock protein S5A1 GN=SSA1 PE=1 SV=2
4l Protein: P10592 Heat shock pi in SSA2 05=Sacch yCes Ci GN=S5A2 PE=1 SV=3
Peptide Views | Protein Resalution ‘
Conflicting proteins for feature 177 Peptides of P10592
‘A((Eii\on Peptides Conflict: Protein Score Pep * | # Score  Hits Mass Mass error (p..  RT(mins)  Charge Tag  ~ Abundance  Conflict: Peptide *
@ Qsa516 19 0 1% O 768 177 827 2 1182636 275 523 2 164E+05 2 @ rE
J 10591 18 3) S0 186 [ 8.27 j 3367 15 2 960492 213 213 2 3 3256404 2 @ LSk
|0 P10592 15(0) —42 187 7l 27| 35462 757 3 96054 223 212 3 M= 1.68E+03 2 @ 1se
L__Tum oftall pepides " - 8508 757 3 960522 9.04 212 2 102E+04 2 @ LsE~
4| . < m ] b

Note: where a protein has no or very few unique peptides and shares a large number of conflicts with a
similarly named protein from a different species then right click and turn off all peptides

By adopting a combination of these rules you can work through the resolution of conflicts for the whole data
set. Having completed Conflict resolution, move forward to Review Proteins.

Stage 12: Review Proteins

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

the proteins. Right click on the table and create Quick Tags for proteins with an Anova p value < 0.05 and

Max Fold change = 2.

0P Progenesis QLP Tutorial HDMSe - Progenesis QI for proteomics

File
Review
Import Data Alignment Filtering

= Neo filter applied
d

Experiment Review Peak
Design Setup Picking

Peptide
Statistics

Identify
Peptides

Refine
Identifications

bl X T
Resalve Review Protein .
Conflicts Proteins Statistics Report non | I near
. - A Waters Company
[ Protein options... ] IA BC -l @ Help -

Max fold change Highesl Mean Lowest Mean Description

Accession Peptide count Confidence score Anova (p) Tag |~
@ cavov3 14 128 3.55E-08 2.03
Mo tags to assign
O CavFy2 2.65E-07 218
@ New tag...
auvLL -
B @ Quick Tags > Anova p-value...
7ZBEB
9c % Edittags Max fold change...
@ QsAENL
B Add to Clip Gallery... Sequence...
@ Qorsy Modification...
@ osowz3 20 216 Peptide tags contain..
@ cavve 2 169 TTEUG c
@ pe7219 5 444 213E-06 3.82
@ CavRHE 8 583 2.39E-06 138
@ 53707 9 701 2.74E-06 183
@ P43071(+1) 11 56.5 3.03E-06 175

(2]

mow om a0 wom o BN

» P F P 0> DB P DB OB

Peroxisomal catalase GN=CAWG_00732 PE=4 5V=1

T I S S [N [y e T S

Wesicular-fusion protein SEC18 GN=CAWG_00094 PE=4 5V=1
Non-histone chromosemal protein 6 GN=NHPE PE=3 5V=1

Cell surface hydrophobicity-associated protein (Fragment) O5=Candida du
Cytochrome ¢ peroxidase, mitochondrial GN=CCP1 PE=3 8V=1

Isocitrate lyase GN=ICL1 PE=3 5V=1

Glycerol-3-phosphate dehydrogenase GN=GPD2 PE=3 V=1

80S ribosomal protein L38 GN=CAWG_03801 PE=4 5V=1

Sorbose reductase SOUL GN=50OUL PE=15v=1

NAD(P)H-dependent D-xylose reductase LIl GN=CAWG_04674 PE=4 SV=1
37 kD3 cell surface protein GN=C5P37 PE=1 5V=2

Multidrug resistance protein COR1 GN=CDR1 PE=3 5V=1 -

] b

Selected protein: Sulfate adenylyltransferase GN=MET3 PE=3 5V=2

View peptide measurements

ArcSinh Normalised...

.l .- ! .|
E 3 -]

Quantifiable proteins displayed: 30

Section Complete ()

Create the 2 Quick Tags
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QP New Quick Tag (=23 0P New Quick Tag (=
Where a protein has: Where a protein has:
Anova p-value: [ﬂ_v] 0.05 Max fold change: [2_'] 2
Apply the following tag: Apply the following tag:

Anova p-value = 0.05 Max fold change = 2

Corresponding protein tags are now displayed for the proteins.

To view the corresponding peptide measurements for the current protein either double click on the protein in
the table or use the View peptide measurements below the table.

QP Progenesis QIP_Tutorial HDMSe - Progenesis Q for proteomics [ ===
File 2 I rr
Review Experiment Review Peak Peptide Identify Refing Resolve Review Protein H
Import Cata Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report n 0 n I I nea r
—r S —r - o/ St S St o/ . w W A Waters Company
2 2 &) Help ~
‘ ? Mo filter applied ‘ D [ Protein options... ] [A BC VI © Help
Accession Peptide count  Confidence score Ano;a (p}| Tag | = | Max fold change Highest Mean Lowest Mean Description
@ cavov3 14 128 3.55E-08 ) 2.03 B A Peroxisomal catalase GN=CAWG_00732 PE=4 5V=1 &'
0 QoY872 5 366 1.72E-07 [ ] 191 C A Sulfate adenylyltransferase GN=MET3 PE=3 5¥=2
@ cavrv2 7 386 2.65E-07 ) 218 C A Vesicular-fusion protein SEC18 GN=CAWG_00094 PE=4 5V=1
@ Q7z8E8 6 43.2 5.88E-07 [ ] 198 B A Cell surface hydrophobicity-associated protein (Fragment) O5=Candida du
0 QSAENL G a47 6.62E-07 (] 147 B A Cytochrome ¢ peroxidase, mitochendrial GN=CCP1 PE=3 SV=1
@ Qorsq7 10 917 6.89E-07 @ 175 B A Isacitrate lyase GN=ICL1 PE=3 5V=1
@ Qsowas 20 216 1.37E-06 @ 247 C A Glycerol-3-phosphate dehydrogenase GN=GPD2 PE=3 5V=1
@ cavve 2 16.9 1.7E-06 () 233 A C 605 ribesomal protein L38 GN=CAWG_03801 PE=4 5V=1
@ per219 5 444 2.13E-06 () 382 C A Sorbose reductase SOUL GN=S0U1 PE=15V=1
@ CavRH4 g 58.3 2.39E-06 [ ] 138 B A MNAD(P)H-dependent D-xylose reductase [II GN=CAWG_04674 PE=4 5V=1
@ p53707 9 701 2.74E-06 [ ] 183 B A 37 kDa cell surface protein GN=CSP37 PE=1 5V=2
@raz071(+1) 11 56.5 3.03E-06 [ ] 175 B A Multidrug resistance protein COR1 GN=CDR1 PE=3 5V=1 -
< m | v

Selected protein: Non-histone chromosomal protein 6 GN=NHP6 PE=3 5Y=1
I\u"iew peptide measurements I

12.5 3!

ArcSinh Normalised...

Quantifiable proteins displayed: 630 Section Complete (3)
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Note: by selecting all the peptides you can compare the pattern of expression across all the samples
allowing you to identify ‘atypical’ behaviour of peptides assigned to the current protein.

File

| Protein: Isocitrate lyase GN=ICL1 PE=3 SV=1
Accession: i) QIPEQT

Peptides

Z #

Score  Anova [p] Max Fold Change Highest Mean Lowest Mean Abundance m/z

N R S T2 72

.0o0@ge-
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 o I nea r
Q @ @ @ Q @ @ @ (] Q@ @ @ AT

Charge Retention Time (mins) Mass error (ppm)  Drift time (ms) Peptide Sequence

- 53566 1951 TDSEAATLITSTIDHYS

- 0w
S [ Jan | scoveom
13

[standardised Expression Profiles

7]

“

o

o

Stngartisa Normalisa Abundance

"

&

Modified proteins can be located by specifically searchin

g for proteins containing modified peptides. Use the

Back button to return to the Proteins List and right click on it and select Modification from the list of Quick

Tags.

File

00@ge-
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 nea r
@ @ @ @ @ @ (™ () Q@ ) @ @ TS Gompem
( . . : - @ Help ~
? Ne filter applied - Protein options... | | AB C -
Create.. e b

=
Accession Peptide count Confidence score  Anowva (p) | Tag | * Max fold change Highest Mean Lowest Mean Description
@ cavov: 14 128 3.55E-08 ¢ 203 Peroxisomal catalase GN=CAWG_00732 PE=4 5V=1
e P R T R [N T R
6 CAYFY2 @ Maxfold change = 2 2.65E-07 ‘ 218 C A Vesicular-fusion protein SEC18 GN=CAWG_00094 PE=4 SV=1
0 QouUwvLL ¥ 4,65E-07 ‘ 245 A [ MNon-histone chromosomal protein 6 GN=NHPE PE=3 SV=1
ew tag...
@ qizees = 2 S — o E A Cell surface hydrophobicity-associated protein (Fragment) O5=Candida di
Quick Tags » Anova p-value...
0 QSAENL B A Cytochrome ¢ peroxidase, mitochondrial GN=CCP1 PE=3 SV=1
\_—? Edit tags Max fold change...
0 QaraqQ7 5 B A Isocitrate lyase GN=ICL1 PE=3 5V=1
Add to Clip Gallery... EQUENCE...
@ qsowss3 o - p sy — c A Glycerol-3-phosphate dehydrogenase GN=GPD2 PE=3 S¥=1
@ cavve 2 169 " - A C 605 ribosomal protein L38 GN=CAWG_03801 PE=4 5V=1
Peptide tags contain...
@ rar219 5 444 ZISEUT w TOL C A Sorbose reductase SOUL GN=50UL PE=15V=1
@ C4vRH4 g 583 2.39E-06 ] 138 B A MAD{P)H-dependent D-xylose reductase [T GN=CAWG_04574 PE=4 5V=
Ol P53707 ] 70.1 2.74E-06 [ ] 183 B A 37 kDa cell surface nrotein GN=CSP37 PE=1 SV=2 -
4

View peptide measurements

Selected protein: Sulfate adenylyltransferase GN=MET3 PE=3 SV=2

Quantifiable proteins displayed: 630
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To find those proteins containing peptides with
Carbamidomethyl on cysteine residues enter

Carbamidomethyl C. This will automatically provide a

named tag when you click Create tag.

Repeat this for Oxidation of methionine residues.

To reduce the table to displaying only these proteins
the tag filter to focus on these proteins.

OIF New Quick Tag

Where any peptide of a protein has

Maodification with: |Carbamidomethyl C I

Can I use wildcards?
Apply the following tag:
(@) [ Modification with Carbamidomethyi C |

| Create tag H Cancel

with modified peptides (oxidation on methionine) use

QIP Filter the prateins

Create a filter

Show or hide proteins based on a selection of their tags.
For more guidance, please see the online reference.

. Move tags to the appropriate boxes to create the filter.

Available tags:

Show proteins that have all of these tags:

. Modification with Carbamidemethyl C (286 proteins)
0 Anova p-value £ 0.05 (445 proteins)
@ Max fold change 2 2 (22 proteins)

Medification with Oxidation M (53 proteins)

Show proteins that have at least one of these tags:

Hide proteins that have any of these tags:

Clear the filter

The proteins table will only display those proteins containing modified peptides.

WP Progenesis QLP_Tutorial HDMSe - Progenesis QI for proteomics
File

Review
Alignment

Experiment
Design Setup

Review Peak
Picking

Peptide
Statistics

Identify

Import Data Peptides

Filtering

ol o]

*%0e-
]dan‘:;‘;tewons CR::?:E PRS{::S Spt:l]}ssl":s Report non | Inear
@ > A Waters Company.

| == Tag filter applied

proteins may be hidden ‘

[ Pratein aptions.. | [AB C

o] @kep-

O P4B587

37

" g ——

boowbbhilebbbbbbe

Accession Peptide count Confidence score Anovaip)| Tag | = |Max fold change Highest Mean Lowest Mean Description

0 P43086 5 379 4.38E-06 156 B A D-arabinitol 2-dehydrogenase [ribulose-forming] GN=ARD1 PE=3 S¥=1 *
@ Q592765 5 332 12E-05 21 B A Proteasome component PRE2 GN=PRE2 PE=3 SV=1

@ Qsa0w3 12 824 2.5E-05 16 C A Glycerol-3-phosphate dehydrogenase, mitochandrial GN=GUT2 PE=3 SV
0 QSAPFO 8 523 391E-05 126 A C Ribosome biogenesis protein YTML GWN=YTM1 PE=3 S¥=1

@ Qs9KDs [} 392 5.78E-05 147 B A Chorismate synthase (Fragment) GN=ARO22 PE=3 SV=1

@ 013428 21 144 0.000106 133 B A Beta-1,3-glucan synthase catalytic subunit 1 GM=G5SC1 PE=4 5V=1

0 PO048 12 0000185 8 A Glycogen phosphorylase, muscle form GN=PYGM PE=1 SV=3

@

——_ Pyt dectoce GN=FDCE1 =3 -1

0.000455 B A
@ cavTDE 4 322 0000717 123 A C
@ 094016 8 45 0.000821 124 A B
@ Q3on00 19 218 0.000875 125 A C
@ Qaurs4 20 267 000163 161 B A

Heat shock protein 55A2 GN=55A2 PE=1 5V=3

405 ribosomal protein 528-A GN=CAWG_05427 PE=4 5V=1

Cytochrome P450 61 GN=ERGS5 PE=3 5V=1

405 ribosomal protein 53 GN=RPS3 PE=4 SV/=1

Fructose-bisphosphate aldclase GN=FBAL PE=15V=2 -

n

Selected protein: Pyruvate decarboxylase GN=PDC11 PE=3 5V=1

View peptide measurements

P -

E -
=]

=

z

£ *

g .

IQualitiﬁaI:Ie proteins displayed: 53 I

Section Complete ()

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

Before leaving this stage in the workflow clear active Tag Filters.

Now move to the Protein Statistics section by clicking on Protein Statistics icon on the workflow at the top

of the screen.
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Stage 13: Protein Statistics

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

P Progenesis QLP_Tutorial HDMSe - Progenesis QI for proteemics

Accession Anova qValue Power Tag = Clust
CAYDY3  355.. 175E-06 = 9985 @ & =
QOVET2 172 4.26E06 2 9935 @
CAYFYZ  265.. 4.36E-06 = 9995 )
QIUVLL  465.. 4.86E-06 > 9035 )

File
Review Experiment Review Peak. Peptide Identify Refine Resalve Review Protein |
Import Data Alignment Filtering Design Setup Picking Statistics. Peptides Identifications Conflicts Proteins Statistics Report non Inear
@ A Waters Compan
Question: = Principal Components Analysis
Are there any outliers in my data? 3 o8 . . - . .
Does my data cluster according to my experimental IS
cenditions? [a] 08 T -
‘What's this? ~
Principal Components Analysis produces a simplified, g 04 -
graphical representation of your multidimensional data. E oy
More... go2r
S8 ) C4YDY3
= 00 S —
£
] .
| : £ 021 .
Ask another question ~ E 02 . o
v
T Nofiter applied Mlos 1 . 1
08 ' ' ; ' '
-04 0.2 0.0 0.2 0.4 08

Principal Component 1 _#| 4741%

ISIandardlsed Expression Profiles

W

Q7ZBE8  588.. 4.86E-06 2 9995 G
QSAEM1  662.. 4.86E-06 > 9995 G ‘-"
QIPEQ7  6.89.. 4.86E-06 > 9995 e
Q59W33  137.. 846E-06 = 9995 e

—1“‘—5—)%&

standardised Norm allsed sbundance

VIO 931E-06 > 9995 @

Pg7219 . 105605 = 9095 @ o
CAVRH4  230.. 1.07E-05 2 . “ta
P53707  274.. 113E05 > 9995 (@ i

P —— I ——— =
Experiment design 0

Review your data from a different perspective:

Current design: |AEC -

Section Complete ()

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

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

P Progenesis QLP_Tutorial HDMSe - Progenesis QI for prateomics

File
Review Experiment  Review Peak
Import Data  Alignment Filtering Design Setup Picking
Question:
Group my proteins according to how similar their 25
expression profiles are.
What's this?
‘We have used Carrelation Analysis to evaluate the 20
retationships between the expression profiles of your
prateins.
o 15
The results are shown in the dendrogram. 2
More... ﬁ
Ask another question v | 2 10
'r No filter applied
05
| Accession Anova qValue Power Tag v Clust *
. [
C4YDYZ  355.. 175E-06 = 9995 @ m 00

Peptide
Statistics.

L Y 1
Tdentify Refine Resolve Review Protein H
Peptides  Identifications  Confiicts Proteins Statistics Report non | Inear
. A Waters Company
Dendrogram

QOVET2  172. 426606 : 9095 @
CHVFY2  265.. 436E-06 > 9005 ()
QOUVLL  465.. 486E-06 > 9095 () Q

[standardlsed Expression Profiles

Q7ZBEB  588.. 486E-06 = 9995 G
QSAEM1  6.52.. 486E-06 = 9995 G

QaPsQ7  6.89.. 4.B6E-06 ‘99956
Q59W33  1.37.. BA6E-06 = 9995 G

"

CAVIVO  17E-.. 931E-06 2 9995 () Q
P29  213. 10SE05 2 9995 @

3

C4YRH4  239.. 107E-05 = 9995 e

P53707 274.. 113E-05 > 9995 6 S
< [ ] »

Experiment design
Review your data from a different perspective:

Current design: |ABC A

Section Complete ()

Now move to the Report section to report on Proteins and /or peptides.
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Stage 14: Exporting data

Protein measurement data can be exported from Progenesis QI for proteomics Workflow from the Review
Peak Peaking stage onwards. Various data can be output and imported during the LC-MS workflow using
the File Menu options. The actual data available depends on the current stage of the Workflow.

As an example, try exporting data at the Review Proteins stage.

This opens a dialog that controls the content of the exported file.
In this example we are only exporting a limited number of fields.

On saving the file the option to Open File is available.

QIP Progenesis QLP_Tutorial HDMSe - Progenesis QI for proteomics EI@
File AL XY}
nent Review Peak Peptide Identify Refine Resalve Review Protein H
lﬂ Save Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report n 0 n I n ea r
O3 Close . A Waters Company
Export peptide measurements... = .
l Protein cptions... ] [A BEC '] € Help
I Export protein measuraments... I |
Import additional protein data... Anova (p) | Tag | * | Max fold change Highest Mean Lowest Mean Description
Import protein accessions as tag... 4.65E-07 o 245 A C Mon-histone chromosomal protein 6 GN=NHPE PE=32 8V=1 Cl
5.88E-07 L] 198 E A Cell surface hydrophobicity-associated protein (Fragment) O5=Candida di
Experiment properties I 662E07 147 B |A |Cytochromec peroxidase, mitochondrial GN=CCP1 PE=3 SV=1
Show Clip Gallery 6.89E-07 ¢ 175 B A Isocitrate lyase GN=ICL1 PE=3 5V=1
1.37E-06 & 247 C A Glyceral-3-phosphate dehydrogenase GN=GPD2 PE=3 V=1
Gl it 17E-06 ¢ 233 A C 605 ribosomal protein L38 GN=CAWG_03801 PE=4 SV=1
@ 7219 5 444 2.13E-06 & 3.82 C A Sorbose reductase SOUL GN=S0OUL PE=1 SV=1
@ C4vRH4 8 58.3 2.39E-06 [ ] 138 B A MNAD(P)H-dependent D-xylose reductase LT GN=CAWG_04674 PE=4 SV=!

Export Protein Measurements

Choose properties to be included in exported file

|| Peptide count
[ Peptides used for quantitation
Confidence score

il

[P Export protein measurements

Export complete

@" Max fold change
[ Highest mean condition

Lowest mean condition

Description]

|| Monmalized abundance

[] Raw abundance

[ Speciral counts

7

Folder l [ Close l

|| Cpen File I [Dpen

=] Amourt {fmol)

0K || Cancsl
The csv file opens displaying the exported Protein Measurements
@ Protein Measurements.csv = = )
[ A B [ c | D E =

1

2 |Accession Confidence score Anova(p) Max fold change Description E|
3 C4YDY3 127.8477 3.55E-08 2.026682963 Peroxisomal catalase GN=CAWG_00732 PE=4 5V=1

4 Q9Ys72 36.5644 1.72E-07 1.9125987 Sulfate adenylyltransferase GN=MET3 PE=3 Sv=2

5 CaYry2 38.5924 2.65E-07 2.180571648 Vesicular-fusion protein SEC18 GN=CAWG_00094 PE=4 SV=1

6 |QIUVL1 29.789 4.65E-07 2.448480165 Non-histone chromosomal protein 6 GN=NHP6 PE=3 SV=1

7 Q7ISER 43,2056 5.88E-07 1.376380131 Cell surface hydrophobicity-associated protein (Fragment) OS=Candida dubliniensis GN=CSH1 PE=4 SV=1

& Q5AEN1 44,6778 6.62E-07 1.471490415 Cytochrome c peroxidase, mitochondrial GN=CCP1 PE=3 SV=1

2 |_GBPSO? 91.7489 6.89E-07 1.751639741 Isocitrate lyase GN=ICL1 PE=3 SV=1

10 Q59W33 215.5667 1.37E-06 2.466135008 Glycerol-3-phosphate dehydrogenase GN=GPD2 PE=3 SV=1

11 CaYIY9 16.9005 1.70E-06 2.32820763 605 ribosomal protein L38 GN=CAWG_03801 PE=4 SV=1

12 |p87219 44,3802 2.13E-06 3.824236542 Sorbose reductase SOUL GN=SOU1 PE=15V=1

13 | CAYRH4 58.2748 2.39E-06 1.38424931 NAD(P)H-dependent D-xylose reductase |,1l GN=CAWG_04674 PE=4 SV=1

14 P53707 70.076 2.74E-06 1.832246334 37 kDa cell surface protein GN=CSP37 PE=15V=2

15 P43071;C4YQP2 56.4782 3.03E-06 1.752950291 Multidrug resistance protein CDR1 GN=CDR1 PE=3 SV=1

16 CaYL44 43.4056 3.71E-06 1.539504242 Extracellular matrix protein 4 GN=CAWG_01559 PE=4 V=1

Note: you can add addition columns to the csv file (shown above) containing numerical or descriptive

information about the proteins. Then using the Import additional Protein Data... option on the File menu

selectively import these extra columns into your experiment.
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Stage 15: Reporting

The Report Design stage allows you to select what views you want to include in a report based on the list of

currently selected proteins.

Note: this facility is used to generate Html reports on a limited selection of Proteins in your data. Creating a

report on all the data in your experiment can take a long time

P Filter the proteins ===

Create a filter

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

Available tags: Show prateins that have all of these tags:

O Modification with Carbamidemethyl C (286 proteins) '9 Max fold change 2 2 (22 proteins) I
@ Anova pvalue < 0.05 (445 proteins)

Madification with Oxidation M (53 proteins)

Show proteins that have at least one of these tags:

Hide proteins that have any of these tags:

Clear the filter Cancel

As an example we will create a report for only the proteins showing a Max Fold change of greater than 2.

1. First reduce the proteins to report on by selecting the ‘Max fold change 2 2’ tag. In this example it

reduces the number of proteins in the table to 22.

2. Expand the various Report Design options (by default they are all selected)
Un-tick as shown below

4. Click Create Report

WP Progenesis Q1P_Tutorial HDMSe - Progenesis Q1 for proteomics =R
File 2 I XY
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein n n I | n r
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report 0 ea
° A Waters Company

I Protein report I Peptide report ‘

Proteins Report Design
Experiment design: [ABC v]
- Title lMax Fold Increased Proteins I
Tag filter applied
“ psteneimavbehidden [E]‘ Select the sections you wish to include in your report:
Accession Anova’(p} Fold Tag ~ Descriptic ~ ) [C] Overview run
C4YD¥3  3.55E-08 20 " Peroxisom ~ ) [[] Data processing methods
CAYFY2  Z2.65E-07 22 ¢ Vesicular- ~ ) [[] Experiment design
QOUVLL  465E-07 24 @&  Non-histc ~) [ Protein repart
Q59W33  137E-06 25 ¢ Glyceral-2 Include tables showing protein abundances and peptides identified for each protein
Caviya  LT7E-06 23 ¢ 605 ribosc
87219 2.13E-06 38 @  Sorbosen Pratein table
QoP457  451E-06 22 @  Cubindin Peptide tables
Q59WG0  7.69E-06 27 % Hit family - Protein Details
Q39z85 12805 21 - Prateason Reports the full details of every protein which matches your current filter
C4YF25  7.B9E-05 22 ¢ Bud site st
C4YES2  9.19E-05 21 ¢ 6,7-dimet Tags
Q59Us3  0.000152 50 " Ribonucle Expression profile
Q59ZB1  0.000173 26 @  Adenosin ) [[] Feature table
P83779  0.00267 22 & Pyruvate ¢ ~ ) [[] Feature details
Q5ANB2  0.00268 24 ¢ ATP-depe Create Report
P42800  0.00312 21 ¢ Inositol-3-
QSABXS  0.00451 37 &  IMP-speci
P10977  0.00691 31 & Vacuolar ¢
Q59MZE8  0.0254 20 ') DMA-dire:
Q59758 0.0389 133 ¢ Protoplast
Q59VME  0.0967 23 L J Phosphog
Q5AO0BS 0.185 24 L ] Nicotinate

m »

This opens a dialog to allow you to save the report, after which it will be opened in the form of a web page.
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Click on the Accession No. in the proteins section of the Report and this will take you to the Assigned
peptides for this protein

Max Fold Increased Proteins

Experiment: Progenesis Ql.P_Tutorial HDMSe

Report created: 23/01/2014 15:22:39

Protein building options

Protein grouping Group similar proteins
Protein quantitation Using only features with no protein conflicts

Accession | Peptides | Score | Anova (p) | Fold | Tags | Description Average Normalised Abundances
*
Q89v/33 20| 215.57 | 1.37e-006 | 2.47 G Glycerol-3-phosphate dehydrogenase GN=GPD2 PE=3 2.32e+005 | 5.60e+005 | 5.71e+005
5V=1
C4YDY3
42800 P87219
berat Sorbose reductase SOU1 GN=50U1 PE=1 SV=1
C4YFY2 5 peptides
C4AYES2 Sequence Feature | Score | Hits | Mass Charge | Tags | Conflicts | Modifications In Drift | Average Normalised Abundances
quantitation | time
Q59765 (ms)
APQLPSNVLDLFSLK 1871| 8.59 9| 1640.9272 2 a 0 yes 5.04 | 1.11e+004 | 5.322+004 | 6.312+004
Q9pP4s7 = i
IVDCDLNGVYYCAHTVGQIFKK | 34858 | 5.76 | 2 |2599.2644 3 [ [4] yes 4.55( 1225.09| 1110.45 | 1409.60
QsuvLl Carbamidomethyl
cipz]
P10977 Carbamidomethyl
5FVIGO VINEIEK Accession P87219
QBIVME VNSISPGYILTI
Q59U83 UNSISPGYILT L
Description Sorbose reductase 50U1 GN=50U1 PE=1 5V=1
WWQLTPLGR) .
Peptides 5
T Score 44.38
“355 - Anova 2.13e-006
epara
- paAb Fold 3.82
| Most @ Anova p-value = 0.05
i Anova p
@ Max fold change = 2
Max fold L ) 3 X
6 Modification with Carbamidomethyl C

ArcSinh Normalised Abundance

*

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

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

Note: there are separate panels for reporting on Proteins and Peptides.
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Appendix 1: Stage 1 Data Import and QC review of LC-MS data set

You can use your own data files, either by directly loading the raw files (Waters, Thermo, Bruker, ABSciex
and Agilent) or, for other Vendors, convert them to mzXML or mzML format first.

To create a new experiment with your files select New give your experiment a name. Then select data type,
the default is ‘Profile data’.

Note: if you have converted or captured the data as centroided then select Centroided data and enter the
Resolution for the MS machine used.

QP Create New LC-MS Experiment
Create a new label-free experiment named:

Pragenesis QLP_Tutorial_ HDMSe

Data type

@ Profile data

() Centroided data

Resolution (full width at half maximum) 50000

Machine type
High resclution mass spectrometer =
) High resolution mass spectrometer
Experiment folder . Waters SYNAPT G2/G2-S, AB SCIEX TripleTCF, Agilent QTOF, Bruker Maxis, Thermo LTQ Orbitrap
@ Save experiment in the same folder as the run datal Thermo LTQ ontrap in Enhanced mode

) Choose an experiment falder

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

Thermo FT-ICR
I Create experiment I[ Canier | ‘

Click Create experiment to open the LC-MS Data Import stage of the workflow.
Select the ‘Import Data file format’, in this example they are Waters/SYNAPT data

Then locate your data files using Import...

P Progenesis QLP_Tutorial_HDMSe - Progenesis Ql for proteomics =N = =
File s00 e
Review Experiment  Review Peak Peptide Identify Refine Resolve Review Protein non | i near
Import Data  Alignment Filtering Design Setup Picking Statistics Peptides  Identifications  Conflicts Protsins Statistics Repart
. A Waters Company
&) Help ~
Import Data e s

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

: | Waters [.raw)

Waters (.raw) lo=d oth
Version: 1.0.5130,47954 SuiERRULH]

AB SCIEX (.wiff)

3,‘:""” version: 10513025477 |
re v Bruker Daltonics (.d) ® putton

Wersion: 1.0.5133.32370

mzML Files
* De yersion: 1.0.5130.25464

* Alig mzXML files
Version: 1.0.5130.25457

NetCDF files
Version: 1.0.5130.25455

Thermo (.raw) .
Look at | /e rcion: 1.0.5130.25500 [P checking
for any ™ FT-ICR ( ) at might

Ermo -] Jraw T .
:‘:f:t“;: Version: 1.0.5130.25500 F -7 NS Click the Import button to begin

didates
dates
jrun

Review

Imported runs:

Na runs have been imported yet
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Irmport Waters RAYW Data

Select your samples

The data for each run iz stored in a separate . Rdhw' folder, usually all within
the same containing folder.

Find samples in folder:

srshweaters\Desklophwaters Test Sets IN USENProgenesis QIP_Tutorial HDMSe I Browse. ..

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

Irmport Waters RANY Data

Lock mass calibration

All of your samples contain lock mass calibration information. Please
provide the calibration méz.

I Perform lock mass calibration I

Lock mass mdz: | 785.8426 .

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

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

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

< Back ] [ Mext > l [ Cancel
Irmport YWaters RAMY Data
MS5E Parameters
‘You can customise the import parameters.

You can set the MSE parameters depending on how
your data was acquired_ I Perform MSE identification work'ﬂowl

Low energy threshold I I counts
For HDMSe the settings are 150, 30 and 750 G _

evated energy thresheld: I I counts
For MSe the settings are 135, 30 and 500. Intensity treshoid: [ f counts
" Elution start: i

The default is set to HDMSe. e o

Elution end: ming

Note: There is an option to switch off the MSE
identification workflow

< Back I[ Next > II [ Cancel

Import Waters RAMY Data

Ready to import
Please review the information below before starting the import process,

“'our gamples are ready to be imported. Please review the options below.

A summary of the loading parameters is provided before 9 samples selected for import
you click Import Lo s e v

hSE parameters:
Low energy threshold: 150
Elevated energy threshald: 30
Intensity threshold: 750

< Back ][ Irnpoart; ] [ Cancel ]
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On loading the selected runs your data set will be automatically examined and the size of each file will be
reduced by a ‘data modelling routine’, which reduces the data by several orders of magnitude but still retains
all the relevant quantitation and positional information.

Note: For a large number of files this may take some time.

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

’7 Tutorial_ HDMSe - TransOmics™ Informatics for Proteomics | = @

File
Review Expsriment  ReviewPesk  Peptide Identify Refine Resolve Protein WOTel’ S

ImportData  Alignment fitering  DesignSetup  Picking Statistics Peptides  Identifications  Conficts  Review Proteins  Statistics Report -
THE SCIENCE OF WHAT'S POSSIBLE!

Import Data A_01 ml |£‘ @ Help~

Import your run data 500 1000 1500 o
Select one of the available data formats then m/z * About this run
click the Import button: * MS/MS count: 0

* Peak count: 3,486,503
Format ‘ MatecSXNART data vl | impoits: | f * Total ion intensity: 5.663e+008

| @ About this data format | $ Download others | ] * Masked areas : none

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

Data import details

¢ Lock mass calibrated

* Select alignment reference candidates Lock mass m/z: 785.8426

* Determine the best of the candidates
* Align all runs to that reference run

Start alignment process |

Review the chromatography ?
Look at all of the runs in the list below, checking

for any sample-running problems that might

affect analysis. Right-click to remove any runs

that have significant problems.

50

Imported runs:

A_01 A_02 A_03

c_o1 c_02 c_o03

S0
4 Retention Time (min)

Zoom: \E\ q Section Complete )

Note: as each data file is loaded the progress is reported in the Import Data list. The dialog below the run
reports on the QC of the imported Data files. In this case ‘No problems found’ with the this data file

Note: details of the current run appear on the top right of the view.

Note: as the loading process starts you can also start the automatic alignment before the loading has
completed. This is a 2 stage process that involves the selection of an Alignment Reference (either
automatically or manually then the automatic alignment of all your runs to this Reference run.

Click Start alignment process to start the automatic alignment of your runs.
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Progenesis QI for proteomics provides three methods for choosing the alignment reference run, as seen
below:

.

QP Start Alignment Processing IEEN e ES
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:

A01

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

MNext » | Cancel |

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.

QP Start Alignment Processing EI@

Select your alignment reference candidates
To mark a run for assessment as an alignment reference candidate, double-click it or
use the button below to mark multiple runs at once.

Clear all |

[ < Back | [ Mext = ] [ Cancel |

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:
e If you choose a pending run which subsequently fails to load, alignment will not be performed.
e If you choose a run before it fully loads, and it turns out to have chromatography issues, alignment
will be negatively affected (for this reason we recommend that you let your reference run fully load
and assess it's chromatography before loading further runs).
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Once you have selected how to handle the choice of Reference run you will now be asked if you want to
Align your runs automatically or manually.

QP Start Alignment Processing EI@

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

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

@ Yes, automatically align my runs

) Me, 'l align my runs manually

< Back ‘ll Finish I Cancel |
e——

Select automatically and click finish.

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

Q1P Alignment Processing (15%) @

Alignment processing

Current step: Choosing an alignment reference...

+ Imported runs: 9/9

I"' Reference run:  pending... I

Aligned runs: pending... QIP Alignment Processing (69%) (=]

1 Alignment processing

Current step: Aligning 'B_01"...

+ Imported runs: 9/9
I +" Reference run: AL I
« Aligned runs: 3/8

QP Alignrent Complete (=2l

Alignment processing complete.

Time taken: 19m 15s

« Imported runs:  9/9
+ Reference run: A0
+ Aligned runs: 8/8

Review chromatography |I[ Review alignment 'c_)_) |I

Once the Reference run has been chosen the automatic alignment is 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.

Note: At this stage you have the option to Review the Chromatography or go straight to the review of the
Automatic Alignment of your data.
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Review Chromatography

Each data file appears as a 2D representation of the run. At this stage you will be warned if any of the data

files have been ‘centroided’ during the data acquisition and conversion process.

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

Al

C1

A2

c2

A3

C3

}( Remaove run

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

runs

QIP Progenesis QLP_Tutorial HDMSe - Progenesis QI for proteomics

File
Review Experiment
Import Data Alignment Filtering Design Setup
Import Data

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

Format: | Waters (.raw) 'H Import...

@ About this data format | % Download others

Start the alignment process
- While your runs are importing, click the button
below to:
« Determine the best of the candidates v
* Align all runs to that reference run

(& Restart alignment process

Review the chromatography

.} Look at all of the runs in the list below, checking
for any sample-running problems that might
affect analysis. Right-click to remove any runs
that have significant problems.

Imported runs:

%
& g g
A_01 A_02 A_03
E 8 b
i B s 2
B_O1 B_02 B_03
g ' L
Cc_01 C_02 C_03

Review Peak

Picking

A_O1
o
5
e
]
e
=]
=
2
|8
o
R

8|

E

v

€

e

c

s

o2

g2

5

<

-3

Peptide
Statistics

500

Identify
Peptides

Refine
Identifications

1000

Review
Proteins

Resolve
Conflicts

Actions ¥ ‘ lzl
1500
mfz »

Zoom: [i}

[E=3 EoR )
0000

nonlinear

A Waters Company

Protein

Statistics Report

@) Help ¥

About this run
« MS peak count: 4,467,935
* MS/MS count: 0
* Total ion intensity: 6.096e+008
* Masked areas : none

# Alignment reference
This run is being used as the experiment's
alignment reference.

If you want to use a different run as the
alignment reference, you'll need to discard
any analysis and restart the alignment

process:
(& Restart alignment process |

Data import details

¢ Lock mass calibrated
Lock mass m/z: 785.8426

Section Complete ()

Note: details of the current run appear on the top right of the view.

Once you have reviewed the imported runs click on Review Alignment or Section Complete to move

forward to the Review Alignment Stage.

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

Now move to the next stage in the workflow (page 9 in this user guide) by clicking Section Complete.
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Appendix 2: Manual assistance of Alignment

Approach to alignment

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

-

QP Progenesis QLP_Tutorial HDMSe - Progenesis QI for proteomics ii;\‘ = | 7”227‘
File ©0Qeo
Review Experiment Review Peak Peptide Identify Refine Resolve Review Protein n n I | n r
ImportData  Alignment Filtering Design Setup Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report O €a
o A Waters Company
Review Alignment Show Aligned v ] ‘ Show Unaligned ] [X Remove Vectors ~
Sample ions are aligned to compensate for drifts in . —
retention time between runs. Vector editing Transition
@ Learn about the visualisations shown here 860 870 880 890 900 860 870 880 890 900
3 fi | miz *| |8 T miz *
Align r ion times ically |
For maximum reproducibility, the software can | [ A 11l B
automatically align your runs. ‘
Align runs automatically ~ I H\ i |
— ) Y [ & H\ ”‘
i) 8 runs have no alignment vectors |
Review the alignment
Using the quality control measures, review and AP @ ‘/_‘.
edit the runs’ alignment: € c
1. Order the runs by alignment score and £ ‘* ‘ ‘ E I
start by selecting the first run E ( E ‘”
2. Within each run, inspect and edit any (S ' | ‘
areas rated as Needs Review als l ‘ 5|8 | ( ‘
© Learn about the review and editing process § | §
] ©
L . (@& R "
Run Include?  Vectors Score v | <ooms @‘ ‘i‘ ‘l v
A0l v Ref Ion intensity map Total ion chromatogram
A02 0 59.92 500 1000 1500
| m/z > -
o
A03 0 82.99 S 2500001 ,
B_O1 0 69.09 C M oy N & D
o W L‘ o Y d»,*‘\ wn 1'
B_02 0 429 " 200000+ Y N P N
\ N o ‘i»- /
B_03 0 5189 |@ L e/ \
= -
co1 0 3059 | 2130000
] &
c02 0 87.6% £
=l 100000
c03 0 64.99 L e
gig 500001
=
g6
28 T v T T v v T T
2 56 565 57 575 58 585 59 595
e|% e :
Cal-4 Retention time (min)
v
Alignment quality: Good OK [0 Needs review Z S
Ion maps: # Alignment target & Run being aligned Section Complete 2

1. Click on Run B_02 in the Runs panel, this will be highlighted in green and the reference run (A_01) will
be highlighted in magenta.

2. You will need approximately 5 - 10 alignment vectors evenly distributed from top to bottom of the whole
run.

3. Firstdrag out an area on the lon Intensity Map (C), this will reset the other 3 windows to display the
same ‘zoomed’ area

Note: the features moving back and forwards between the 2 runs in the Transition window (B) indicating the
misalignment of the two runs

Note: the lon Intensity Map gives you a colour metric, visually scoring of the current alignment and an overall
score is placed next to the Vectors column in the table. With each additional vector this score will update to
reflect the overall quality of the alignment. The colour coding on the lon intensity Map will also update with
each additional vector

Note: The Total lon Chromatograms window (D) also reflects the misalignment of the 2 runs for the current
Retention Time range (vertical dimension of the current Focus grid in the lon Intensity Map window).

Waters 65

THE SCIENCE OF WHAT'S POSSIBLE!"



Progenesis QI for Proteomics User Guide

4. Click and hold on a green feature in Window A as shown below.

Vector editing Transition
860 870 876.1285 890 9S00 860
3 fi i m/z *| |18
[
| A
| l [
Il Hl
5 5
I (Il

58

$58.925
4 Retention Time (min)

JIy | |

| i Zoom: |£| @I |@|

58

4 Retention Time (min}=

870

880 890 900
L]

Il ‘ B

5. As you are holding down the left mouse button (depending on the severity of the misalignment), the
alignment vector will automatically find the correct lock. If not, drag the green feature over the
corresponding magenta feature of the reference run. The red box will appear as shown below indicating
that a positional lock has been found for the overlapping features.

Vector editing
860 870 876.1285 890 500
8 [ I ez
f| A
I ‘ ' |
[
5 I l“ “l [
L' B
(fl |
3°, |||
8 |1
n
L

- I
‘—!P (M ”' ‘
Il

' HZoom: @@l

|+ Retention Time (min)

Transition
860

[s6

58

59
4 Retention Time (min)

|

870

880 890 900
I

Tip: while holding down the mouse button hold down the Alt key. This will allow smooth movement of
the cursor as the Alt key allows you to override the ‘automatic alignment’ performed as you depress the

mouse button.

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

Vector editing

860 870 880 890 900
R fi i m/z *
| A
| | [
. i
I {|
¥
g

| I
!< “

59
¢ Retention Time (min}

| i Zoom: @| |E] @l
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55.8063

58 57

4 Retention Time (min)

860

870

|

881882.0227 | 890 900
|

I .
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1l B
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Note: an incorrectly placed vector is removed by right clicking on it in the Vector Editing window and

selecting delete vector

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

Vector editing Transition
‘ 860 870 i 875.9839 890 900 1860 |870 880 890
8 ] l miz > |8 I I
| A I
'|. ‘| ||. |||
N ] ‘ |“ “ll | 5| | ! l "l”ll
! ! { m
W 0
) )
I Il ( Il i |
|
1B|2 182
B E “I E ll
s I {113
e Qi | £ (T |
as | as |l
12 | |8 |
e T V& [ 1% o e

|l|1

8. With the placement of a single manual vector the increase in the proportion of the lon Intensity Map (C)

showing green is reflected in the improved alignment score in the table. Now click in the lon Intensity

Map to relocate the focus in order to place the next manual vector.

Run Include? Vectors Score Ion intensity map
A01 v Ref 500 1000
A02 0 59.9% =)
&
A03 0 8299
R
B_01 0 69.02 |
B.02 1 2
B_03 0 51.8% ‘E‘A :
& ¢
co1 0 39.5% 2 E
c.o02 0 87.6% g
RIE
co03 0 64.99 c
1.8
218
v
g i

Alignment quality: @ Good
Ion maps: # Alignment target & Run being aligned

OK @ Needs review

Ion intensity map
500
1500 |
m/z * =)
~
C o
a
¥
) | -
W
glE
£
v
RIE
x -
S =
215
[
o
5 &
-
Alignment quality: @ Good

1000

OK @ Needs review

1500 |
m/z *

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

Review Alignment | showAligned | -|[  ShowUndligned | [X Remove Vectors -|
Sample ions are aligned to compensate for drifts in h
retention time between runs. Vector editing Transition
@ Learn about the visualisations shown here 500 610 620 630 6540 600 610 620 630 640
1 iz * 1 1 iz »
4 Align retention times automatically “ ’ | [|
| For maximum reproducibity, the software can 9 || = [ [
automatically align your runs. f | ' | I | ( |
TR o SR o il f "p |||w I lh [ |||‘ fi il
i ' | |
) 7 runs have no alignment vectors I | My I | i [ 1s | Mg I ll
| | ; | |
“y Review the alignment ‘ [ i [ ll !
£ Using the quality control measures, review and W (0 LR | T I I
edit the runs’ alignment: < | I “1 | < | i ""
1. Order the runs by alignment score and 5|3 | ‘ 5|3 I IfH
start by selecting the first run FE |l | q[) G |l | “‘I‘
2. Within each run, inspect and edit any b (Il ¥ Il
areas rated as Needs Review 3 lh | U 3 "|‘ ‘ I
= [ 5 I (
@ Learn about the review and editing process | g, | £ | Ml L 22 (Il “|
8% " | 8%
& | == & | N | It
Run Include?  Vectors Score - 4 | zoom: (@R | |- 1] | i ' Al
AO0L v Ref Ion intensity map Total ion chromatogram
A02 0 5099 500 1000 1500
B
A03 0 829 | miz
8
I 250000 ol
801 0 69.09 ~ A
8-02 2 8349 ™ /\“‘/\’M A eV
EX ] 200000+
803 0 5189 |2 %
co1 0 305 | 150000+
2 2
c02 0 87.6% £
T 100000
co3 0 64.9%
=
v
E 500004
e
c
§
£ — — — —
s 45 35 355 36 365 37 375 38
& Retention time (min)
Alignment quality: @ Good (1 OK @ Needs review = S
Ton maps: ® Alignment target % Run being aligned Section Complete ()
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10. The shift in the Retention Time (RT) is as a result of incorrect running of the chromatography. In many of

these cases if the Automatic Alignment fails to generate a good alignment then removing all the
alignment vectors for this run and placing a single manual vector to act as a ‘seed’ for the Automatic
Alignment algorithm maybe all that is required to generate a good alignment.

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

the run is sufficient to markedly improve the alignment.

Review Alignment | Show Aligned R l ’ Show Unaligned ] ’x Remove Vectors - ]
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
@ Learn about the visualisations shown here 870 880 830 900 910 920 870 830 890 900 910 920
) o _ ] ||| . ||| mfz * || I [l m=»
Align retention times automatically = ||| = |I|
For maximum reproducibility, the software can = | 9| | ||| = I |l|. ||.
automatically align your runs.
Align runs automatically - Il L = '
- I h |
(i) 7 runs have no alignment vectors = | = |
£ £
Review the alignment = ‘; = ‘;
Using the gquality control measures, review and E E
edit the runs’ alignment: "; ";
1. Order the runs by alignment score and o |2 o |2
start by selecting the first run = [ = [ i
2. Within each run, inspect and edit any E E
areas rated as Needs Review Zoom: @ @ @
© Learn about the review and editing process Ion intensity map Total ion chromatogram
Run Include? Vectors Score . e g LELD
| miz *
AD1 v Ref & 1
: I\
A 02 0 59.9% 2 60000H .'I l'.l ;
{1 I\
AD3 0 82.9% 2 > [ m ¥ \
b IR \
B_01 0 690% [olm £ 400007/ | JI r’l L W j VA
| B £ J T o
£ TOLK W Vi ”
| Bo2 5 90.4% | E = Y B '|“ ."‘;ﬁ A faip
w | R S| AN
B.03 0 SL8% E 200001 ' Nz Y1/ \*q
L | 101
co1 0 30.5% E '
- — 2E oy T T T T
c02 0 87.6% o 79 20 a1 a2
coz2 0 54.9% S Retention time (min)
- L4
Alignment quality: Good 0K Needs review . n
Ion maps: & Alignment target & Run being aligned Section Complete .2

12. At this point you would redo the automatic alignment of this image by selecting automatic alignment.

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

dialog.

Automatic Alignment @

Choose which runs to automatically align:
Fun Notes Vectors
O A_D2 This run has net been automatically aligned
O] A_D3 This run has not been automatically aligned
] B_M This run has not been automatically aligned
I B_02 run has user vectors

[ B_03 This run has net been automatically aligned
O c_m This run has not been automatically aligned
[l C_0z2 This run has naot been automatically aligned
B C_03 This run has not been automatically aligned

=D~ — T = (&, B = R = =
e

13. On pressing OK the Automatic Alignment will run for the selected run. On completion the table and
views will update to display the automatically generated vectors (shown in blue).
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14. Repeat this process for all the runs to be aligned.

The number of manual vectors that you add at this stage is dependent on the misalignment between the
current run and the Reference run.

Note: In many cases only using the Automatic vector wizard will achieve the alignment.

Review Alignment [ Show Aligned - ] I Show Unaligned I {x Remove Vectors ~ l
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
© Learn about the visualisations shown here 790 800 810 820 830 840 790 800 810 820 830 840
= N miz > |2 Il | m/z >
Align retention times automatically 9 O 92
For maximum reproducibility, the software can (] “I' C A (] m' B
automatically align your runs. o “ | I o ' | 1
e ——— ~ | ~ | [}
Align runs automatically I = If | @’ L (M = [l I l“"' (i (
_ w n \
. - i W f & [}
i) 7 runs have no alignment vectors ? 'l = 1
A , = £ O MEE ‘
Review the alignment 2 @ || 2 et '\
Using the gquality control measures, review and .y E ] @ @ nl g I ]
edit the runs’ alignment: &= l' B ||
1. Order the runs by alignment score and 2 E " (| qu? I 2 § I | ”| (I
start by selecting the first run ni g | i ' Lk Il |
2. Within each run, inspect and edit any n & I WAt | ls | |
areas rated as Needs Review 57, 1Zoom: [ﬁj BJ l 51, [
@ Learn about the review and editing process Ion intensity map Total ion chromatogram
Run Include?  Vectors Score Ly 1000 1500
& m/z *
A 01 v Ref 250000+, +
b ! ool
A02 0 509% |3 o WO\ SO /’\\
a W b 4 o e
A_03 0 829% |e W Ny
= 21500004
BO1 0 69.0% gie é
P-4 <
| B.02 1841 959%| [_E = 100000+
Sl
2
B_03 0 51.8% E 50000
co01 0 39.5% g
e T T T T T T T T
co2 0 g76% | |~ 18 56 565 57 575 58 585 59 505
c.03 0 64.9% g« Retention time (min)
Alignment quality: @ Good OK () Needs review 2 =
Ion maps: # Alignment target & Run being aligned \ Section Complete ()

Tip: a normal alignment strategy would be: to run the automatic alignment first for all runs, then order the
alignments based on score. For low scoring alignments remove all the vectors and place 1 to 5 manual
vectors to increase the score then perform automatic alignment. Then review the improved alignment score.

Also the ‘ease’ of addition of vectors is dependent on the actual differences between the LC-MS runs being
aligned.

To review the vectors, automatic and manual, return to page 10
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Appendix 3: Licensing runs (Stage 3)

When setting up a New experiment if you are evaluating Progenesis QI for proteomics with unlicensed runs

then the licensing page will open after Import Data section.

Review
Import Crata Licenzing Alignment Filzzring

not appear.

If you already have a programmed dongle attached to your machine then the License Runs page will

To use this page to License your Runs you must first either obtain an ‘Evaluation’ Licence Code from a

Sales Person or purchase alicence code directly.

Each code will allow you to license a set number of runs.

The runs in your experiment will be listed as shown below.

To activate license(s) for the selected runs enter the code in the space provided and click Use Licence

code.

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

License Runs

WP Progenesis QLp_Tutorial for DDA - Progenesis QI for proteomics ][ -=-| w3
File *80 g
Revigw Experiment  Review Peak Peptide Identify Refing Resolve Review Protein I i
Impor: Data Licensing Alignment Filtaring Design Setup Ricking Sratistics Paptides  Idendifications  Confiicts Proteins Statistics Repor nonlinear

A Waters Company

This installation is currently restricted to analyse
licensed runs only. Run name

D\Customer Data\QIP _Waters Tutorials"QIP_Non Waters Tutorial\A1 mznld
To license your runs, you need an evaluation
licence code which can be obtained from a sales  D:\Customer Data\GIP _Waters Tutorials\QIP _Non Waters Tutorial\AZ manld

representative D \Customer DataVAIP_Waters Tutorials\QIP_Non Waters Tutorial\A2.mznld

. N . N . \
Once licensed, your runs can be analysed on D \Customer Data\AIP_Waters Tutorials\GIP_Non Waters Tutoria\C1.mznld

any installation of the software. The licence is D \Customer Data\QIP_Waters Tutorials\QIP_Non Waters Tutoria\C2Z mznld
automatically included when archiving an D \Customer Data\QIP_Waters Tutorials\QIP_MNon Waters Tutoria\C3.mznld
experiment.

|f your runs have been licensed on ancther
computer. click here to make the licences
available on this computer

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

If you have just installed a dongle, click here

Licence License
state this run
Urlicensed
Unlicensed
Unlicensed
Unlicensed
Unlicensed
Urlicensed

Run licence code: | 00¢3000¢3000C300C

l Use Licence Code "

A message confirming successful installation of your licences will appear.

Installation complete @

Section Complete (3)

Click OK, the view will update and Alignment, the next stage in the workflow, will open with the licensed files.
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Appendix 4: Within-subject Design

To create a Within-subject Design for your data set select this option on the Experiment Design Setup

page and enter the name of the design.

In this example there are 3 Subjects (i.e. patients A, B and C) who have been individually sampled:

Before(1), During (2) and After (3) treatment

.

A standard ANOVA is not appropriate
because the data violates the ANOVA
assumption of independence. Vith a
repeated measures AMOVA 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.

awe Progenesis QLP_Tutorial HDMSe - Progenesis QI for proteomics | = || [=] H 3 |
File Al X1l
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
(ABC |aB | New | @ Help ~
Which experiment design type do you want to use for this experiment?
O D 0 0 O-D . : : .
0 0| Between-subject Design o-0| Within-subject Design
[o]e] o0
Do samples from a given subject Have you taken samples from a
appear in only one condition? Then A Delete ‘ given subject under different Before | During After
use the between-subject design. conditions? Then use the within-
. - r P Create Mew Experi t Desi
To set up this design, you simply e - " E
group the runs according to the Enter a name for the experiment design: m Patlent X | —— —
condition (factor level) of the - to
samples. The ANOVA calculation |Before During and Ater Treatment |
assumes that the conditions are < How d it th ) .
independent and therefore gives a oW da you want ke group the runs- 5 patienty| e 1
statistical test of whether the means @ Group the runs manually
of the conditions are all equal. ES — 1 | =1
Copy an existing design:
ace con patientz | = =
T but & [ & | &
AT O T T T T T T O
‘ The software will then perform a
repeated measures ANOVA.

When the design page opens use the Add Subject and Add Condition buttons to create the matrix that fits

your experimental design, over typing the names as required.
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Then Drag and drop the Samples on to the correct 'cell' of the matrix.

QP Progenesis QLP_Tutorial HDMSe - Progenesis QI for proteomics EI@
File L1 Y
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
o A Waters Company
ABC AB | Before During and After Treatment 1 % | New | @ Help ~
Setup conditions and subjects [P
Setup the conditions and subjects for your 1 »
experiment design on the right, and then assign each Before Du”ng After Add Condition
of your samples to the correct subject/condition cell
in the grid.
1. Add a column for each condition.
2. Add a row for each subject. A0l A 02 A 03
3. Drag each of your samples to the correct location - _ L |
in the grid. Patient A ‘ ‘ ‘ ‘ ‘ ‘
Filter samples:
C_02 . B_01 B_02 B_03
- Patient B
c_032
. Cc.01
su bJECt 1 =—tpSelect Sample Select Sample
Add Subject

Section Complete ()

You can create additional Experimental Designs using the New tab

All of these Experimental Designs are available at all the following stages in the Progenesis QI for

proteomics workflow.
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Appendix 5: Power Analysis (Peptide Stats)

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

To perform a power analysis of the data click on
Ask another question at the top of the table in the
Peptide Stats screen. A selection of 3 tools will
appear in the form of questions.

Select the option

Principal Components Analysis
Arethere any outliers in my data?
Does my data cluster accerding to my experimental conditions?

ol Correlation Analysis
Group my features according to how similar their expression profiles are.

Power Analysis
How many replicates should [ run?
What is the power of my experiment?

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

It answers this question by informing you:

‘How many replicates you need so that at least 80% of your features with a power >0.8’

Using the Significant p<0.05 features (21118), as an example, view the power analysis.

QP Progenesis QLP_Tutorial HDMSe - Progenesis QI for proteomics EI@
File (LY Y]
Review Experiment Review Peak Peptide Identify Refing Resolve Review Protein 1
Import Data Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report no n | I n ea r
o A Waters Company
Question: Power Analysis
How many replicates should | run? 100
What is the power of my experiment? 2 @
What's this? Lo
*fou have 75.7% of your data with power =0.8, 4 replicates E 70
would give you 100.0% of your data with power =0.8. E‘
ore. . § #0
w
H 50
'E 40
&
2 30
Ask another question ¥ £
H
Tag filter applied - . 5 1o
features may be hidden Edit.. | o t t t t t
. 1.0 15 20 25 30 35 40
# Anova qValue Power Tag v Cluster * Number of replicates
L
43.. 6.59E-12 325(-08 » 9995 0 b
32.. 146E-11 350E-08 » 99g5 == [Standardlsed Expression Profiles vl
36.. 157E-10 184E-07 = 9995 (= 15
45.. 186E-10 184F-07 » 9995 (= 10
H - R
27.. 389E-10 319E-07 = 9995 [ g e T
g os _—
23.. 844E-10 594E-07 = 9995 a 2 /E
9
= 2w
37.. 1.06E-09 652E-07 = 9995 H
30.. 127E-09 686E-07 » 9995 [ § s 7l
46... 139E-09 686E-07 = 9995 [ g -1 /
2
44 70N4F-NQ Q14F-NT > aaas [ S 8 o
4 n v Er
Experiment design 20
Review your data from a different perspective:
Current design: [A BC - Section Complete () |

This is displayed graphically showing that 75.7% of the 21118 features have a power of 80% or that 4
replicates would give you 100% of your data with power > 0.8.

- The power of a statistical test reflects our confidence in the experimental data’s ability to find the

differences that do actually exist

» The power is expressed as a percentage, where 80% power is an accepted level, therefore allowing
you to assess the number of sample replicates that would be required to achieve a power of 80%.
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Appendix 6: Waters Machine Specification

This appendix provides information on the approximate time(s) taken at each stage and the total time taken
to analyse a set of 9 (Phase 1) HDMSe runs on a Waters Demo Spec PC.

Machine Spec: Lenovo

Processor: Intel® Xeon® CPU 2.66GHz 12core X5650 @ 2.67GHz

RAM: 24.0 GB

System Type: 64-bit Operating System

File Folder Size: Each file folder ((RAW): 40.9 Gig

Analysis Stages:

Import Data:

Alignment:

Peak Detection:

Identify Peptides:

Total Analysis Time

Per file Total
Loading of Raw data per file 12min 2hr 6min Total for 9 files
Apex Background processing  1hr 05min(max) 9hr 45min Total for 9 files
(re-opening at Import Data) 20s
Automatic alignment of data 8min 30s
(re-opening at Alignment) 10s
Automatic Detection of data 14min 15s
(re-opening at Peak Detection) 10s
Performing MSE Search 14min 30s
(re-opening at Identify Peptides) 10s
Excluding Background Apex Processing 2hr 42min

Including Apex processing assuming pause for Apex 9hr 58min

Restoring Tutorial A_Loading HDMSe.TOIP Experiment from archive 4min
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