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Introduction

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

To allow ease of use the tutorial is designed to start with the restoration of an Archived experiment where the
data files have already been loaded. However, the document covers all the stages in the LC-MS workflow,
therefore if you are using your own data files please refer to Appendix 1 (page 55) then start at page 6.

How to use this document

You can print this user guide to help you work hands-on with the software. The complete user guide takes
about 50 minutes and is divided into two sections. This means you can perform the first half focused on LC-
MS run alignment and analysis then complete the second half of analysis exploring comparative differences
and Protein identity at a convenient time. If you experience any problems or require assistance, please
contact us at support@nonlinear.com

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

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

LC-MS Data used in this user guide

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

Progenesis LC-MS 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.

Reference Run Experiment  Review Peak Peptide Identify Refine Resclve Review Protein
Import Data Selection Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report
[
Stage Description Page
'm'mama LC-MS Import Data: Selection and review of data files for 5
analysis.
\ 4
e . .
PN Reference Run Selection: Select run to align to. 7
\ 4
Licensing Licensing: allows licensing of individual data files when there 7
o is no dongle attached (Appendix 3)
\ 4
““9"0’“"‘ Alignment: automatic and manual run alignment 8
A 4 Filtering: defining filters for peaks based on Retention Time, 14
F”‘eo"'f! m/z , Charge and Number of Isotopes.
Review Normalisation: explains LC-MS normalisation 17
v
Devan Senr Experiment Design Setup: defining one or more group set ups 20
_T_ for analysed aligned runs
e Review Peak Picking: review and validate results, edit peak detection, 23
@ tag groups of peaks and select peaks for further analysis
v
Stattic Peptide Statistics: performing multivariate statistical analysis on 32
@ tagged and selected groups of peptides
\ 4
dentit Identify Peptides: managing export of MS/MS spectra to, and import 36
@ of peptide ids from Peptide Search engines
\ 4
Refine
"’E"“Ea“"’"‘ Refine Identifications: manage peptide ids and filters 40
A
Contiicn: Resolve Conflicts: validation and resolution of peptide id conflicts for 41
@ data entered from Database Search engines
v
'”ow Review proteins: review protein and peptide identity a7
\ 4
;:gm Protein Statistics: multivariate statistical analysis on proteins 50
) 4
Rzn Report: generate a report for proteins and/or peptides 51
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Restoring the LC-MS Tutorial

Open Progenesis LC-MS and download the Compressed (.zip) Tutorial Archive file from the the ‘View online
tutorial’ link shown below, placing it in a new folder on your desktop. Before restoring the tutorial in the
software you must first right click on the (.zip) file and extract it to the same folder.

Now you can restore the uncompressed LC-MS tutorial archive file. To do this, first locate the LC-MS Tutorial
Archive file using the Open button and press Open.

Progenesis LC-MS [=[@] =
— some
B nonlinear
Perform analysis |Combine analysed fractions Fluantify, then identify

Recent experiments Lo |

O Ee— ===) u
Lockin: || LC-MS Titorial_3.0 - o Er " —
T Mame : Date modified Type Size
i 1l LC-MS Tutorial. Progen... 08/11/2010 15:06 Progenesis LC-MS... 25171
Recent Places n =
video to learn how you can
! @ta loss in your LC-MS analysis
Desktop
_ g posts
‘il L ogenesis LC-MS support all of
» 's instruments?
Andy Borthwick

3 support articles to help your
i ,.. sis LC-MS analysis

. sis LC-MS v3.0: fractionation
Computer simpler protein id...
- ate of publications using 2D and
[ ™ ots

- < i, »
Network increased protein coverage
File name: LC-MS Tutorial ProgenesisLems Archive - Open paenesis LC-MS

Fies of type Progenesis LC-MS Experiments and Archives  v| | Cancel |

Other experiments

8449

check for updates

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 LC-MS Tutorial from archive

Replace an existing experiment

@ Create a new experiment

Name: LC-MS Tutorial

Folder: C:\Users‘Andy Borthwick*Desktop*LC-MS5 Tutorial 3.0

Import H 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.

*®0s
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Stage 1. Import Data and QC review of LC-MS data set

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

E LC-MS Tutorial - Progenesis LC-MS

File
Referance Run Experiment  Review Peak Paptide Identify Refine
Import Data  Selection Alignment Filtering  Design Setup Picking Statistics Peptides  Identifications
Import Data A
Import your run data 500 1000

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

Format: | mzXML files v“ Import... ‘

I @ About this data format | % Download others I

Review the chromatography

Look at all of the runs in the list below, checking
for any problems with the chromatography that
might affect analysis. Remove any runs that you
think have significant problems. more »

goo

List style: 88 Ion intensity maps B= Import details‘

ed successfully

Imported successfully

Cc1
Imported

successfully

=)
@

100

4 Retention Time (mins)

About this experiment
® Runs in the experiment: 6
* Feature detection: Default
* Peak processing: Profile data

===
LK J ®
Resolve Review Protein , LA
Conflicts Proteins Statistics Report n O n l I n ea r
— © Help ¥
Actions v ‘ l == l
1500
- About this run
m/z *
* MS/MS count: 8,983
* Peak count: 1,109,644
* Total ion intensity: 2.188e+009
* Masked areas: none
v
Zoom: (® Section Complete )

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.

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 this data file.

Note: the 'Data Processing Methods', selected when the
experiment was created, are reported on the bottom left of
the application (see Appendix 1, page 55).

Tip: the 'Exclude areas from selected run' facility allows
you to examine and exclude areas (usually early and/or late
in the LC dimension (Retention Time)) that appear
excessively noisy due to capture of data during column
regeneration (see Appendix 2, page 57). This is not required
for this data set.

About this experiment
* Runs in the experiment: &
* Feature detection: Default
* Peak processing: Profile data

100

4 Retention Time

Actions ~ [:|

Mask areas for peak picking...

1500

)( Remove run Delete

TO0al TOTT TNTETSITY. E 5
* Masked areas: none

8e+00%

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

Once all the files have been imported move to the next stage in the workflow by clicking Section Complete.

*®0s
progenesis



Progenesis LC-MS User Guide

Stage 2: Reference Run selection

This stage in the analysis workflow allows you to review and select the most appropriate Reference LC-MS
run to align all the other runs to.

I3 LC-MS Tutorial - Progenesis LC-MS [E=5[EcH
File Y
Reference Run Experiment  Review Peak  Peptide \dentify Refine Resolve Review Protein 29000
ImportData  Selection  Alignment  Filtering  DesignSetup  Picking Statistics  Peptides  ldentifications  Conflicts Proteins  Statistics et NON | inear

Choose reference run

The reference run will be used when aligning each
of the runs in your experiment.

Choosing a good reference run will help during the
alignment stage. Ideally, the reference run should
show a clear and representative feature pattern, Il
and have a minimum of distortion. |

For experiments such as time series or dose
response, choosing the middle point tends to give
the best results.

Run Reference
[a |
¥ & !
'
A3 L Lt

Use as reference run

Section Complete )

To select a Reference run either click on the run in the list and then click Use as reference run or double
click on the run in the list.

Tip: choice of a Reference run is usually dependant on the visual quality of the Chromatography avoiding
runs that show visual gaps in the chromatography.

Now move to the next stage in the workflow by clicking Section Complete.

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.

Reference Run
Import Data Selection Licensing Alignment

For details on how to use Licensing go to Appendix 3 (page 58)

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

*®0s
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Stage 4: Alignment

At this stage Progenesis LC-MS Alignment opens displaying your data.

LC-MS Tutorial - Progenesis LC-MS

=3 ECE )
File
g c - - : 5 LAY F X
Reference Run Experiment  Review Peak  Peptide Identify Refine Resolve Review Protein ¢
Import Data  Selection Alignment Filtering  DesignSetup  Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Repot M ON | Inear
Ahgnment # Show Aligned - [0 Show Unaligned } [X Remove Vectorsv] Q}Automatic Aignment l [ View v]
Align peptide ions to compensate for drifts in
retention time by dragging them up or down in the
Vector Editing window. Vector Editing ] Transition ]
= I
Run Include?  Vectors ] ' R R T g )
[ | A ' \ L
Al v Ref AN [ IR !
\ j
~ 0 a | : ) b
A3 0 l ! ‘ N I ’ | L
| ] ]
c1 0 l il ‘ ’ '
2 0 L ' bt
I} ' |
1! | RN ) ! ) ! |
c3 0 | | i
| { bl \ |
(O | b ! | ) " 1
P ) (b1 ol frit
) ' ' | | f |
i ! } ) (] ) {
ot ! ; ' | ! )
| Vo I
o 11 |
e Lachd o
lon Intensity Map ] Total lon Chromatograms ﬂl
) Vifl | T—-
i ud;-‘;", o Wiy oy ———————
0 'n:\lw- iy 'I‘Iu i ‘v — —
i M | R —— el
et : : Eag/
LY \ 1
" HH“'F ‘1‘ ‘r‘ n i ” p—
5 —
Contrast e
EEEEEN —
[il [] Rotate Chromatograms

Focus grid size: |¥| Make box square

1/e/2]/o/4]e/8|olt6l0 320 =

; Aignment target :\‘ Run being aligned Section Complete ()

Generation of alignment vectors

The alignment of LC-MS runs is required in the LC (retention time) direction, this is key to correcting for the
variable elution of peptides during the chromatographic separation.

Resolve Rewiew Prrot
Coniflicts Proteins Stati

by mitomatic Mignment
@

The alignment vectors are generated automatically for all the LC-MS runs by using the ‘Automatic vector
wizard’ accessed by clicking on Automatic Alignment on the top tool bar.

The Alignment algorithm will generate ‘Automatic’ vectors, in the
retention time direction for each run, to enable the alignment of all the
LC-MS runs to the ‘Reference Run’.

prog.éﬁesis 8
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Select (tick) the runs you require to generate vectors for and click OK.

Automatic Alignment [==3]

Select the runs for automatic alignment vectar generation

Add  Run Motes Vectors
Al this run does not need to be aligned as it is the alignmert reference Ref
AZ automatic alignment will be peformed for this run ]
Al automatic alignmert will be peformed for this run ]
C1 automatic alignment will be peformed for this run ]
cz2 automatic alignmert will be peformed for this run ]
C3 automatic alignment will be peformed for this run ]
ok |l cancel

The following pages in this user guide explain in more detail the views and functions of the Alignment stage
in the Progenesis LC-MS Alignment, focusing on the Program layout.

These pages act as a useful guide and reference to the Alignment Stage that you can return to after having
generated the Alignment vectors automatically.

Taking a detailed approach to alignment

In some cases, where the misalignment is severe, using a combination of a ‘few’ manually placed vectors on

each run and then using the Automatic vector wizard to generate the rest of the vectors for each run can give
better results.

For more details on manual assistance of Alignment refer to Appendix 4 page 59

proééﬁesis 9
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Layout of Alignment

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

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

e Click on the features shown in the current focus (orange rectangle) in Window C, this will update
windows A,B and D as shown below.

e Inwindow A click and hold the left mouse button on a green feature.

e If the green and magenta features (immediately above) have not aligned automatically then drag the
green feature over the magenta feature and release the mouse button.

e The view will ‘bounce’ back and a red vector, starting in the green feature and finishing in the circled
magenta feature will now appear as shown below in window A.

The experiment structure is displayed on the left of the screen in the Run panel.

£33 LC-MS Tutorial - Progenesis LC-MS = Bl )
File o0
Reference Run Experiment Review Peak Peptide Identify Refine Resolve Review Protein 5 ’ LK
Import Data Selection Alignment Filtering Design Setup Picking Statistics Peptides Identifications  Conflicts Proteins Statistics Report n O n I n eo r
o
Reference A“gnment l # Show Aligned vl [ # Show Unaligned ‘ l)( Remove Vectorsvl Q}Au!omalic Aignment ] l View v]
Run Align peptide ions to compensate for drifts in 2
retention time by dragging them up or down in the
(Mag enta) Vector Editing window. W\ m
\ Run Include?  Vectors ! ‘ ! |
Al v Ref A B
| ' !
/ n 1 » ') ] |
A3 0
Current = : } w
Run
(Green) - 2 ( | ‘
c3 0
b IAdded | Alpha Blend
) ﬂ ' al\?nment \ ’ display animates
) ) ector | } between current
' I ’ ] and reference runs
I I
lon Intensity Map ] Total lon Chromatograms E]l
C
Contrast Current
EER E] . . Focus
- . - @ . . [] Rotate Chromatograms
Focus grid size: [?] Make box square
) 4 ) = :
1l®|2]€ D 18|@[16/©|32/€ & werment target b un eing atgnes Section Complete ()
Run Include? Vectors
A W Ref
The Runs: panel shows the run that is currently being aligned in green, " 1
and the run it is being aligned to in magenta. This is the reference run 0 0
you chose at the previous stage, in this case Al. ct q
cz 0
C3 0

proééﬁesis 10
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Vector Editing (Window A): is the main alignment area and displays the area defined by the current focus
rectangle shown in Window C. The current run is displayed in green and the chosen reference run is
displayed in magenta. Here is where you place the alignment vectors.

Transition (Window B): uses an alpha blend to animate between the current and reference runs. Before

the runs are aligned, the features appear to move up and down. Once correctly aligned, they will appear to
pulse. During the process of adding vectors, this view will change to show a zoomed view of the area being
aligned to help accurate placement.

Whole Run (Window C): shows the focus for the other windows. When you click on the view the orange
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 using the controls in the bottom left of the screen or by
clicking and dragging out a new area with the mouse.

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 Whole Run view (Window C).

Note: the orientation of the TIC view can be changed according to individual preference

Total lon Chromatograms é]|

Total lon Chromatograms rf]‘

£ =

—

[7] Rotate Chromatograms [ Rotate Chromatograms

This view assists in the verification of the feature alignment.

Note: the icon to the right of the 'Window" titles expands  [Totat jon chromatograms |E| the view

prog};ﬁesis 11
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Reviewing generation of alignment vectors

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

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

£ LC-MS Tutorial - Progenesis LC-MS = e |
File
- - : . ; LA X X X3
Reference Run Experiment  Review Peak  Peptide Identify Refine Resolve Review Protein .
importData  Selection  Alignment Filtering ~ DesignSetup  Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Rt NON l near
Alignment H # Show Aigned v]” # Show Unatigned ‘ [x Remove Vectorsv] @7 Automatic Aignment l [ View v]
Aign peptide ions to compensate for drifts in
retention time by dragging them up or down in the
Vector Editing window. Vector Editing ] Transition ]
§T
Run Include? | Vectors NP' I i l It | ’ ’ "' ' v 1 ' LY | ’
At v Ref ' ] | ! ' | ) | | I ."
i ' ' '
x 426 |'| (D“ | N l" | 'l | i | l'
|
2 - TRRUOMTN B¢ ) AR LRI
c1 209 I | ' !
| \ | '
c 208 )| L) ) | \ ) A ] |
c3 211 ' | | @ | | [ | )
\ | | | ( ! \ | , \ 1 { l L
ol 4 WL 0 S 1 AN
l | | NG )] l | | 4 |
! | ' | ! ' | | ' | ' |
: @ b ! ‘ Mmh, '
]
! | | !
' | BTN ! ' ! | ‘ \ ' ’ |
TS5 B LB LA RS ] i ! | |
lon Intensity Map ] Total lon Chromatograms ﬂ|
A
« e a ., £
m_-;gg‘h‘.;k 2 % bt 'fﬁ__Fl—"
i T bt S eeny <=
o s T
- - =
3
Contrast
(]
Focus grid size: Make box square
)11/©(2|© |4 8 16/© (32 @ [ i )
: : = = = = ; Aignment target :\1 Run being aligned Section complete )

At this point, you should check the automatically placed (blue) vectors. This will be easier with a larger grid
size. Make sure the grid size is set to 4 using the ‘Focus grid size’ control at the bottom left of the window.

In each square, you can, if required edit the vectors to improve the run alignment (for more information refer
to Appendix 4 (page 59).
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Vector Editing ]

The Total lon Chromatogram view allows you to

further verify alignment of the two runs.

Vector Editing ]

Transition ]

-

When show aligned is pressed you will see the

corresponding effect on the alignment of the 'Total

lon Chromatograms'.

progenesis

Total lon Chromatograms ] |

L)

el

Rotate Chromatograms

Transition ]

Total lon Chromatograms ] |

Rotate Chromatograms

3
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Stage 5A: Filtering

Now that you have reviewed your aligned Runs, you are ready to analyse them. Move to Filzering
the Filtering stage, by either clicking on Section Complete (bottom right) or on Filtering 0
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.

Peak Picking Parameters EI@ Peak Picking Parameters EI@
Runs far peak picking I Peak picking limits | Maximum charge | Runs for peak pick.ingl Peak picking limits IMax\mum charge ‘
Choose runs for peak picking Sensitivity
You can tick or un-tick each run to Al You can adjust the sensitivity of
control which will be used by the the peak picking algerithm using - i
peak picking algorithm. Although any A2 these different methods. Each ) Absolute ion intensity
run which is left un-ticked will not sensitivity method examines the s
; M not V| A3 : vl 13
affect the feature outlines, it will still intensities of groups of M5 peaks % Base Peak
have outlines added to it and will be C1 to judge whether they are likely to
available in the experiment design c2 form part of an ion or whether
setup. they represent noise and so The automatic sensitivity method uses a
c3 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. to build ion outlines. the sensitivity value, the more features

will be detected.

fewer default more
3

Minimum retention time window

The retention time window is the
period over which an ion has
eluted. If you set a retention time
window limit, any ien that has
eluted over a shorter period will RT window limit: | g minutes
be rejected.

] Apply a retention time window limit

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

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

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

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

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

For the runs in this user guide, we will use the default SEttings [z e cting Parameter e
for the Automatic method.

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

Maximum allowable charge

You can set the maximum charge
of ions to be detected. Tons with a

The third tab allows you to set the maximum charge of the e tron e valse il fvsimum on charge: 20
ions, which will be detected. The default setting is a charge
state of 20.

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...

|[ Start peak picking || Cancel

proééﬁesis 14
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On completion of analysis, the Filtering stage will open displaying the number of features detected, in this

example 15884.

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

these feature properties.

File

2 LR J .
Reference Run Experiment  Review Peak Peptide Identify Refine Resolve Review Protein s ’ LA
Import Data  Selection Alignment Filtering  Design Setup Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report non I l nea r
W @ (%] @ ™) o @ @ & o (] W . RCCRETE A
Filter Features | ¥ undo ||  Redo |
You can filter features that you do not wish to include ©.00943
in your analysis by using the criteria below.
Select all features matching the following filters:
nside area 12.2
(;, With charge ; - can 45
% at

" s ’
ATy
.']Ihf” i

(B ..'-j'i t

',F;-m.' ‘.'.".

(v Number of isotopes 2L
¥
[ Delete O Matching Features ]
[ Delete 15874 Noq-Matc_hing Features ]
(15874 features in total)
42.6
o
E
W
€
b=
5 65.4
,E 5 d
o
© Lt | ‘ ¥ l'] ’ l
) I
J e
84.8 —
T N
eI
100 —
Normalisation i
Note that all remaining features will be used in the 7
normalisation calculation. If deleting a substantial el
number of features, you should review the
normalisation afterwards. Uil X y Y 2 I 7
451500 1000

[ Review normalisation >> ‘

. . . : 2 o';_
":Section Complete ) l

For example, to delete features with early and late ‘Retention times’ drag out an area as shown.

All features contained within the masked area are selected.

*P0gn-
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As you release the mouse button, the ranges for the masked area will appear on the top left.

.3 LC-MS Tutorial - Progenesis LC-MS
File

Filter Features ¥) Undo ™ Redo

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:

A ) Inside area

m/z from 441.496 to 2001.438

Minutes from 12.048 to 78.646 2

v ) With charge

v | Number of isotopes

[ Delete 15831 Matching Features J
42.6

\ Delete 43 Non-Matching Features

(15874 features in total)

\;.‘ g g Vi

@
ey
IS

Ll

Retention time (min)

84.8 —

100 —

Normalisation 1

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

Reference Run Experiment  Review Peak Peptide Identify Refine Resolve Review Protein .
Import Data Selection Alignment. Filtering Design Setup Picking Statistics. Peptides Identifications  Conflicts Proteins Statistics Report. n o n I l n eG r

CHEY E
J e

" |‘”. ‘v

b
(‘u!‘.ﬂl

“){-I " * “} 4

[E=8Eeol =)

A X XY

LAH W

normalisation afterwards. T y T T T T T T T T

500 1000
[ Review normalisation > I mfz

T T T T T ]
1500 20

Section Complete ) ‘

Tip: the limits can be adjusted by entering the required values in the boxes.

» | Inside area » | Inside area

m/z from 441.496 to 2001.438 |::> m/z from 440

Minutes from 12.048 to 7E.645 Minutes from 10

to 2000

to 75

To remove the features outside of the selected area, (in this case 33), press the Delete 33 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.

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

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

G:l With charge
[[] charge 1 (984 features)
Charge 2 (6344 features)
Charge 3 (5874 features)
Charge 4 (1863 features)
Charge 5 (545 features)
Charge 6 (72 features)
Charge 7 (39 features)
[[] charge 8 (21 features)
[[] charge 9 (1% features)

[C] charge 10 (17 features)

progenesis
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For this user guide, we will filter the area as shown above and also delete a further 1110 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 on the main view.

To remove these features press Delete 1110 Non Matching Features.

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

Mormalisation

Mote that all remaining features will be used in

the normazlisation calculation. If deleting & |
substantial number of features, you should

review the normalisation afterwards.

440

Review normalisation ==

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

Recalculating normalisation...

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

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

Alternatively, if you do not believe normalisation is necessary, you can opt to use un-normalised feature
abundances for the rest of the analysis.

*®0s
progenesis
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Normalisation factors are reported in the table to the left of the plots.

LC-MS Tutorial - Progenesis LC-MS

o= s

log abundance ratio

File LR X ]
Reference Run Experiment Review Peak Peptide Identify Refine Resolve Review Protein . . L4
Import Data Selection Alignment Filtering Design Setup Picking Statistics Peptides Identifications  Conflicts Proteins Statistics Report n 0 n I I n eG r
o S MNormalisation Graphs | N lisation Method
Review normalisation P Srmaiseron Tethe
Mormalisation is reguired to allow comparisons across Al AZ il
different sample runs. . 1
5 - N
By assuming that a significant number of features are .
unaffected by experimental conditions, we can use 0.8
the factor by which the sample as a whole varies to 06—
normalise back to its reference.® !
=l 2 0.4—
Mote: for each sample, only the features falling within E ﬁ
its robust estimation limits (see graphs) are used to P o 0.2
calculate the normalisation factor. Further details of = 2
how it is calculated are available online. - = 0
c <
* Normalisation reference: JE -:—0.2—
Az 3 2op.4—
Normalisation factors: -0.6— £
factor Log(factor) 0.6
Al 1.17 0.066
. 1
a2 - ’ oy T | T T T T |
A3 1.85 0.27 0 4000 8000 12000 0 4000 8000 12000
C1 0.74 -0.13 feature feature
cz 0.5z -0.29 A2 c1
Cc3 0.67 -0.17 &=
. .
5] .

log abundance ratio

A - -10— *
I T T T | I T |
o 4000 8000 12000 [ 4000 g0o0 12000
festure feature -
. * Feature Log abundance ratios
_ Graph size: J = Mormalisation factor
<= Continue filtering features ... Robust estimation limits
Calculation of Normalisation Factor: i
a &
Progenesis LC-MS will automatically select one of Feature: 12873
. . \ 4— * Abundance ratio: 1.19e+05
the runs that is 'least different' from all the other . Reference abundance: G895
runs in the data set to be the 'Normalising X, Abundance: 0.008317 *
' . 3 o - .
reference’. The run used, is shown above the table ot o L .
of Normalisation factors. W “ o

For each sample run, each blue dot shows the log

of the abundance ratio for a different feature

(normalisation target abundance/run abundance).

log abundance ratio
-
|

c....:. S'? l':

0—

1 o . 2
-1 = o
b y Mg ® ik . . . L}

& fp. e SN . s L]

'. e . L4 .

-2 = 2
o .
.
-3 . .
.
I [ | | I [ [ |
0 2000 4000 6000 8000 10000 12000 14000
feature

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

*®0s
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On the graph the features are shown ordered by ascending mean abundance. The normalisation factor is
then calculated by finding the mean of the log abundance ratios of the 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.

A3

a I

Feature: 12873

4 ® Abundance ratio: 1.19e+05
Reference abundance: 989.5
. Abundance: 0.008317 *

«| Upper robust-mean estimation limit: log(11.35) = 1.055

I Mormalisation factor: log(1.853) = 0.268

log abundance ratio
"
|

0_
; | Lower robust-mean estimation limit: log(0.2621) = -0.5815
-1—
_2_
- ©
. .
.
.3— L °
.
| | | [ I [ | |
0 2000 4000 6000 8000 10000 12000 14000
feature

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

L3 LC-MS Tutorial - Progenesis LC-MS ===
File a
*00es
Reference Run Experiment  Review Peak Peptide Identify refine Resolve Review Protein .
Import Data selection Alignment Filtering Design Stup Ficking Statistics Peptides Identifications Conflicts Protsins Statistics Repart n O n I n eG r

Normalisation Method

Mormalisation Graphs

I ) Normalise to all features () Normalise to a set of spike features @ Don't use any normalisation I

Review normalisation

MNormalisation 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 a whole varies to
normalise back to its reference.™

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

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

| ol
-
Now return to filtering by clicking on the button
on the bottom left of the screen [ << Continue filtering features l

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

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

There are two basic types of experimental designs:

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

LC-MS Tutorial - Progenesis LC-MS [= ===
File .
Reference Run Experiment Review Peak Peptide Identify Refine Resolve Review Pratein ! LR
Import Data Selection Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report n O n ] I n eo r
New @ Help ~

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

o0 o0
Between-subject Design o-0 Within-subject Design
[e]{e] o0
Do samples from a given subject appear in Have you taken samples from a given subject
only one condition? Then use the between- A Delete under different conditions? Then use the Before | During After
subject design. o — within-subject design.
To set up this design, you simply group the runs P Note: you must have a sample from every .
according to the condition (factor level) of the “ = subject for every condition to use a within- patient x | e es)
samples. The ANOVA calculation assumes that A3 Remove subject design.
the conditions are independent and therefore .
gives a statistical test of whether the means of c Delete For‘example,_you wo_uld ChDDS,e this type of
the conditions are all equal. » design for a time series experiment where every T w1 Y2 ¥3
Cl Remove subject has been sampled at each time point.
C2 Bemove To set up this design, you tell the software not
C3 Remove only which cendition (factor level) each run - - -

belongs to but also which subject it came from. Patient Z
The software will then perform a repeated
measures ANOVA.

Add condition...

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

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

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

Additional information on how to apply the Within-subject Design is in Appendix 5 page 64

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

To create a new Between-subject Design hold the cursor over this option and click to open the dialog.
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Give the new experimental design a name and then click Create design.

Progenesis LC-M5

Create a new experiment design

Mame:

AC

@ Start with an empty layout

Copy layout from:

‘ Create design ‘

‘ Cancel ‘

L3 LC-MS Tutorial - Progenesis LC-MS
File

Import Data Selection Alignment

AC T % New

Setup conditions

=0 e (X
) ) i i ) ) LA N X
Reference Run Experiment  Review Peak Peptide Identify Resolve Review Protsin G
Filtering Design Setup Picking Statistics Peptides Conflicts Proteins Statistics Report n 0 n | I n e G r
@) Help ~
Runs Add Selected Runs to Condition =~
Setup the conditions that you want to compare below -
(e.g., control, drug A&, etc), and then assign each of Add to new condition...

your samples to the correct condition.

A

Add condition...

Delete

Al Remove

A2 Remove

A3 Remove

1A

c2

C3

[ Section Complete -.;))l

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.

*®0s
progenesis
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To create another Design, for example comparing only two replicates
for each condition, A and C, click on the New tab and click on

Between-subject Design again.

AC

| Newl

o0
0o
o0

Which experiment design type do

Between-subject Design

Give the new design a name, then tick the Copy layout from option and select the AC design.

)

Progenesis LC-MS

Create a new experiment design

Name: |AC_2|

O Start with an empty layout

2

| @ Copy layout from:"Ac

When Create design is pressed

| Create design | Cancel

the new tab refreshes to allow you to adjust the conditions.

Use the Delete link on the Conditions panel to remove replicates and/or conditions that are not required in

this particular design.

£ LC-MS Tutorial - Progenesis LC-MS =R E=R(=
File -
. . . . : ) ; A X X
Reference Run Experiment Review Peak Peptide Identify Refine Resolve Review Protein .
Import Data Selaction Alignment Filtering Design Setup Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report n 0 n i | n e G r
AC lac2 1 x| New | LD

Setup conditions

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

A Delete

Al Remove

A2 Remove

Delete

C1 Remove

C2 Remove

| C3 Remove

Add condition...

Runs [ Add Selected Runs to Condition ~

A3

Section Complete )

On deleting each replicate 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 click Section Complete.

*®0s
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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 4 display modes: 1D, 2D, 3D and Feature Details controlled by the tabs on the bottom
left of the display and the expander bar to the right of the table. Each display has multiple views to allow
comparative exploration of the detected features on the aligned LC-MS runs.

Exploring analysed data using the Data displays

Window A: shows the list of features ranked by the p value for the one way Anova using the current

grouping.

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

E3 LC-MS Tutorial - Progenesis LC-MS E=n E=R=S
Eile o
Reference Run Experiment  Review Peak Peptide Identify Refine Resolve Review Protein R ! LA
Impaort Data Selection Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report n O n ] I n eG r
Review Features Experiment design: [A{ .]
No filter applied
Create... | Mass spectrum (24.984 min) Chromatogram (m/z = 1099,56685)
350 T T T T 241 T T
# Anova (p)  Fold Tag + Hotes * 242
243
3908 9.46E-12 Infinity v k] Addi 300 244
3306 1.53E-11  Infinity k] Adds B 245 C
246
1615 1.79E-11 Infinity A k] Addr 250 257
7180 3.87E-11  Infinity o] Addr T 8
m E 243
307 4,15E-11 Infinity « _J Addr T 200 7 25.0
2 E
4299 4,25E-11 Infinity \/ kel Addr = ‘E 251
T § 252
2443 4.39E-11  Infinity v ko] Addr N g 150 £ a5s
§ 25
15092  5.64E-11  Infinity e ko] Addr - 5 o254
255
4256 T.04E-11  Infinity o kel Addr 100 ee
6424  9.83E-11  Infinity vy ko] Addr 257
258
I 1657 1.04E-10 Infinity v k] Mdl 50 259
3650 1.2E-10 Infinity v ko] Addr 26.0
261
7868 1.34E-10  Infinity o kel Addr o i 262
+ t t t
1404 1.48E-10  Infinity v | addr = L 1095.0 10855 1100.0 11005 1101.0 1101.5 11020 11025 0 50 100 150 200 250 300
< [m] 5 miz Intensity (1043)
R
+" Include 1 feature in results un ETEEILTS
3 Don't include 1 feature in results Fun: 24,054 i 0.009+
Agpregate D E
[2 Detete 1 selected feature !Hec
ol SIS 24,469 o
Em _ e
£ E 42.6439
1D Display | 2D Montage | 3D Montage | E E
¥} Undo (¥ Redo 5 g
E 25.322 E
. o 2
Key: loncharge =1 25.747
lon charge =2
lon charge =3 26,162
T T T T T T T T
lon charge = 4 1099 1100 1101 1102 500 1000 1500 2000
len charge = 5 mz mz
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.

*®0s
progenesis

23



Progenesis LC-MS User Guide

The 1D Display

Mass spectrum (24.984 min)

Window B: displays the Mass spectrum for the current feature on the selected
Run (in window D).

Intansity (1043)

10990 10895 11000 11005 1101.0 11015 11020 11025

mr

Chromatogram (m/z = 1089.6685)

211
242
243
244
245

247
248
249
250
251

Window C: displays the Chromatogram for the current feature on the selected
Run (in window D).

53
254

Retention time (min)

257
258
259
260

255%

246 £

T P E
50 100 150 200 250

Intensity (10°3)

300

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

all the aligned runs.

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

The feature editing tools are located in this window (see page 27 for functional
explanation).

Clicking on the Expression Profile tab in Window D shows the comparative behaviour

Run:

% Aggregate .

4

(1 see
Al
E= spii 0
[53 Add A3
¥ Und 1
c2
Find.. c3

Mo lon chavos — A

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

13.68{+8_27e-002,

ArcSinh Hommal ised Abundance

Window E: shows where the current feature is located on the LC-MS run by
means of the ‘Green’ rectangle.

To change the current location, click on the image of the run (note: the
retention time and m/z values update as you move the cursor around this
view).

Fetention time [ min |

0.0094

2,643 .

84.783

T
2000

T T
500 J861.2224 1500

miz
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Note: doing this updates the focus of all the other windows.

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

Run | Expression Profie |

Run:

Aggregate

¥} Undo (¥ Redo
Key: loncharge =1

lon charge =2
len charge =3
len charge = 4

len charge > §

Raetention time [ min|

0.009

Retention time [ min|

84.783

42,6434 15

T T
1000 1500

miz

500

T
2000

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.

£ LC-MS Tutorial - Progenesis LC-MS [o ===
File
= Reference Run Experiment eo ’ LR

Data Import Selection Alignment Filtering Design Setup  ViewResults  ProgenesisStats Peptide Search  Peptide Filter  Protein View Report non I inear
Review Features Experiment design:

v No filter applied — |A ||c ‘

It ALILIL I11 L HLLL HLILIL

‘ % Anova (p)  Fold Tag v MNotes *
7285  1.03E-12  Infinity g ] Add rIJ
3782 1.04E-12  Infinity e I ] Addr | (|

142 1.6E12  Infinity o ko] Addr L et ' il

1899 3.35E12  Infinity o ] Addr D I D D @

10683 5.43E-12  Infinity o ] Addr
7466 T.45E-12  Infifity o ] Addr ‘
a6 gaer inffity A o ] Addr Y |
3575 1.63E-11  Infili ] Addr

12922 1.92E-11  Infinity g ] Agdr
3642 2.03E-11  Infinity v fe] Addr , il t e B ' i

1589 2.1E-11  Infinity g le] Addr

1629 3.01E-11  Infinity v o] Addr
4466 32811 Infinity o o] Addr .
8764 52411 Infinity o ] Addr 1 !

9705 5.92E-11  Infinity o ] Addr D D

6615 7.68E-11  Infinity o ] Addr

1385 1.46E-10  Infinity o ] Addr ‘ |

2566 1.26E-10  Infinity o ] Addr

6839 1.34E-10  Infinity g ] Agdr

308 1.38E-10  Infinity g ] Addr _

‘ 1 L3 v v

+ Include 1 feature in results 13300 marked | “MSRun | Expressian Profile

Run: -

% Don't include 1 featurs in results 0 marked regate ! 0.009

[ Delete 1 selected feature v ] D E ‘ o

1D Display | 20 Montage | 3D Montage | H | g

[ Show all outlines Dndo || Redo | 5 g

§ 75.322 s
Contrast: Key: lon charge =1 25.747
lon charge = 2
EEEEE®| 0
T T T T T T T T
lon charge = 4 1099 1100 1101 1102 500 1000 1500 2000
Mantage size: lon chargs = 5 me e
@

Section Complete o]

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.

b b B .ﬂ? 1

b Fow

Fun Expression Profile

Run: -
Agpregate 30047 no0

30,453+

) Undo

(¥ Redo

Retention time [min|

30,881+

31.306-

42,643

Retention time [min|

84,783

Key:

lon charge =1

lon charge =2
lon charge = 3
lon charge = 4

lon charge = 5

31734

mi

T T
500 1000

T
150
miz

T
0 2000

The 3D Display

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

E=3 LC-MS Tutorial - Progenesis LC-MS ol ==
Eile ve
Reference Run Experiment  Review Peak  Peptide Identify Refine Resolve Review Protein $00 0.
ImportData  Selection  Alignment  Filteri Design Setup  Pickiny Statistics Peptides  Identifications  Conflicts Proteins Statistics Report
P e " e og " =t nonlinear
. Nofilter applied
d :
# Anova () Fold Tag v Notes ~
4631 0.685 1.04 v bl Addr - /
8157 0.685 1.08 v k] Addr - .
11765 0.686 1.69 s bl Addr -~ 7
13842 0.686 1.07 v k] Addr - - v
11617 0.686 1.2 v k] Addv , :
5730 0.686 1.21 v k] Addr }, -
12176 0.686 5.34 v ] Acar ' - - e
BO5E  0.687 1.1 e la] Addr /
8800  0.687 2.95 v bl Addr >
15334 0.687 57.4 v k] Addr . -
s
13237 0.688 1.49 v k] aga | - /
499 0.688 1.05 v | Addi > /
- 3 -
823 0.688 112 4 | agdr~ 4 -
«[m] ' > /.
Z
 Include 1 feature in resuits fun | Expression Profile
Run: 0.009+
X Don't include 1 feature in results epate
[ Delete 1 selected feature Tt ot 304537
2 L3 Setect Edit
]
£ spiit = 30.881 F ses
£ E 42.643 .
10 Display | 20 montage | 30 Montage ‘ £ sl E
) o~ s s
[F] show al outtines 7 Unda feco | £ 2
g g
] 5
[C] Rotate « 373 = 547834
Peak scale: U Key: loncharge =1
lon charge =2 32.135|
[] Contour map: Jon charge = 3
lon charge =4 850 863 500 1000 1500 2000
lon charge = 5
Select runs... n -
Section Complete ()

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

them with the mouse.
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Editing of features in the View Results stage

As an example of using the editing tools which are located on the left of the LC-MS Run view, we will remove

and add back the ‘monoisotopic peak’ for the detected feature selected below. A feature can be selected

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

LC-M5 Run | Expression Profii|
Run: i 0.0094
regate
bezrepate . zg.m}_J ‘ |
[ Select -ID:I Edit .
1 30.04- g
= 30.4534 }~ ' ' | | —‘ = oameaz] Nl i
£ = ' '
@ g ‘
g E
= 30.881 =
g 5
E Z
E b=}
T 31.306 5
Key: loncharge =1 = = 84,783
lon charge =2 31,73
lon charge = 4 32.1354
loncharge = 5
T T T T T T T
1004 1005 1008 1007 500 1000 1500
mz mz

T
2000

2.

3.

4.

*®0s
progenesis

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

Find specified location ]
Mass 1004.7700 = mE
Retention time on:  Alignment reference 30.453 = minutes
or |select a sample - ||30.433 | minutes
Go

Select the Edit tool and click on the feature to reveal the ‘edit handles’

Run;
Appregate
29.612
23 |
30.044
E
¥} Undo (¥ Redo 2 30.756
= G061
=
S
2 31.306+
Key: loncharge =1 -
lon charge =7 31.734
lon charge = 3
lon chargs = 4 32,1354
lon charge = 5
T T T T
1004 1004.7727 05 1006 1007
mz

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

Hy

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.

Il 1 Il L1 Ll ] 1 Il [l [

)

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.

Review Features Experiment design: |AC Review Features Experiment design: |AC

Ne filter applied Ne filter applied

Create... | Create... |

# Anova (p) Fold Tag + Motes =+ # Anova (p)  Fold Tag + HNotes =
182 1.52E-07 160 v kel Addr 182 1.52E-07 160 v kol Addr
183 0.00568 3.3 v k| Addr 183 0.00568 3.3 | g | | Add 1
|1a4 0.362 1.13 v k] ml |_> |14o% 0.386 1.12 v | N M
185 0.109 1.29 e e | Addr 185  0.109 1.29 v ] Addr
187 0.622 1.03 v e | Addr 187 0.622 1.03 v | Addr
188 9.6E-05 5.53E+03 k| Addr 188 9.6E-05 5.53E+03 o k] Addr
189 0.000267 780 v o] Addr 189 0.000267 780 v kol Addr

191 0.167 1.32 v | Addr 191 0.167 1.32 e | Addr ™
'l 1 + 'l 1 +

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

Review Features Experiment design: lM

Selecting and tagging features for Peptide Statistics No fittr apptied
Create... |
k3 Anova (p) Fold Tag - MNotes =
There are a number of ways to ‘refine’ your ‘Ranked List’ of analysed S I':::: :’; j -
features before examining them with the Statistical tools in Peptide 765 ATEAL  kfmity [ & Addr
Statistics. These make use of simple ‘Selection’ and ‘Tagging’ tools that | 12 snen Wy ] A
can be applied to the various groupings created in Stage 6 (page 20). An | 125 ez nfinity ] Agdr
example is described below. SR SAGEAD nfity b sy
3306 1.53E-11 Infinity e J Addr
1615 1.79E-11  Infinity v k| Addr
7180 3.87E-11 Infinity e J Add
307 4.15E-11 Infinity v J Add
4299 4.25E-11 Infinity e J Add
2443 4.39E-11 Infinity v J Add
. . . . LB4E- nfini v | '
First expand the 'Features' table to show all the details by clicking on the _z?:z :::1 :n;m:i e = ::,
‘Expander bar’ to the right of the Review Features table. o : e

" Include 1 feature in results
X Don't include 1 feature in results

[ Delete 1 selected feature

*®0s
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Then order on Abundance and select 2000 to 4000 of the highest abundance features, the exact number is

not important.

£ LC-MS Tutorial - Pragenesis LC-MS

=]

Eile LR ]
Reference Run Experiment  Review Peak  Peptide Identify Resolve Review Protein ' LA
Import Data  Selection Alignment Filtering  Design Setup Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report non | Inear
Review Festures o
= Nofilter applied
| # Anova (p) Foud Tag Notes Highest Mean Lowest Mean mJ/z z Mass RT (mins) RT window | Abundance | Intensity Max CV (F ~
1 0.362 1.05 v AJ Add note. C 805.441 3 2413.30 54.743 7.57 1.25E+08 1.08E+08 7.51 ]
17 0.215 1.09 v AJ Add note. C A 1207.6552 7 2413.296 54.76 4.73 9.37E+07 5.04E+07 8.1
29 1.69E-06 5.71E+04 v AJ Add note... c A 1100.5863 3 3298.737 44,787 3.05 8.68E+07 7.8TE=07 39.7
64 2E-06 1.57E+03 v AJ Add note... A C 1176.2271 3 3525.66 47.91 8.65 6.87E+07 2.22E+07 3.2
9 1.14E-06 935 v AJ Add note... A C 656.8613 7 1311.708 43.853 4.31 6.14E+07 1.17E+08 24
0 1.52E-07 814 v AJ Add note... C A 988.9849 7 1975.955 50.538 4.67 5.3E+07 9.19E-07 13.3
10 5.13E-08 143 v lal Addnote... C A 663.8693 7 1325.724 46.66 .17 5.17E+07 1.69E+08 6.32 !
3 6.46E-07 6.58E+03 ¥ la| Add not: c A 900.9713 7 1799.928 39.125 2.86 4.T1E+07 B8.16E-07 8.7
53 8.43E-06 4.07E+03 v lal Addnote... A C 1061.0072 2 2120 53.397 4.63 4.26E+07 2.52E+07 36.7
39 6.16E-06 1.31E+03 v la| Addnote... A C 997.4477 2 1992.881 31.606 2.51 4216407 3.81E+07 36
93 0.0586 .92 v la| Addnote... C A 976,813 3 2927417 54.367 12.4 3.83E+07 1.58E+07 56.3
48 5.96E-06  3.73E+03 v la| Addnote... C A 1032.466% 3 3094.379 32.837 372 3.64E+07 3.95E+07 A
ﬂl n 789 108 e 1_Add nata c 2 743 anR? T 997 9m a7 4Rt ag1 2 BIFa07 7 RAFaNT 9 S
4 . +
Run
+ Include 1 feature in results =S
3 Don't include 1 feature in results R“":re e (I 0008
[ Delete 1 selected feature .
— 51.4084 — '
£ E | ;
1D Display | 20 Montage | 3D Montage = E 42.643
E E
[Sadd  ||[=Deete | = =
S 55.437 s
¥) Undo || '™ Redo g g
3 & 84.783
60.208
]
Key: lon charge =1
lon charge = 2 T T T T T T T T T T
804 805 806 807 808 809 500 1000 1500 2000
lon charge =3 miz miz

Section Complete ()

With the 2000-4000 features still highlighted right click on them and select 'New Tag'.

£ LC-MS Tutorial - Progenesis LC-MS

=]

File X J
Reference Run Experiment  Review Peak Peptide Identify Resolve Review Protein ! e
Impert Data Selection Alignment Filtering Design Setup Picking Statistics Peptides Identifications  Conflicts Proteins Statistics Report n 0 n I I n e G r
- No filter applied
Y
‘ # Anova (p)  Fold Tag Motes Highest Mean Lowest Mean m/z z  Mass AT {mins) RTwindow  Abundance  Intensity Max CV F =
3383 0.000133 50.9 v \= | Addnete... & A 895.9912 z 1789.968 40.757 0.739 T.02E+04 3.59E+05 39.7
1989 0.681 1.04 v ﬂ Add note... A c 624.971 2z 1247.928 7.4 1.34 T.02E+04 3.16E+05 12.5
3542 0.00646 6.07 v l | Addnote... C A 821.9352 2 1641.856 26,542 0.892 T.02E+04 2.84E+05 54.7 ‘j
3230 2.62E-10 Infinity v .| Addnote... A & 762.9402 z 1523.866 36.321 0.723 T.01E+04 2.12E+05 5.25
1634 0.431 1.19 v \ | Addnote... & A 718.8722 z 1435.73 27.064 0.737 T.01E+04 5.14E+05 53.1
3304  0.026 . A & 811.9247 z 1621.835 49.034 1.6 T.01E+04 1.61E+05 20
Mo tags to assign 4
2908 0.016 A C 677.0315 3 2028.073 42.017 0.926 TE+04 2.51E+05 37.2
3126 0.00751 MNew tag... - A C 623.3317 3 1866.973 44.875 0.877 6.99E+04 2.45E+05 89.1
1358 0.255 Quick Tags v | aganote... A c 6723382 2 1342660 28.833 073 699404  4.B6E<05 36,1
1738 0.0026 ‘:? Edit tags Add note... A c 729.8881 z 1457.762 62.357 1.29 6.99E+04 2.77E+05 14.2
2707 0313 1.19 v E Add note... c A 764.9139 2 1527.813 46.703 1.17 6.98E+04 3.69E+05 2.1
3885 0.000508  4.79 v le| Addnote... A C 5918.9824 ? 1835.95 58.183 1.27 6.98E+04 1.47E+05 23
MllTi 23T0R TAR . | antd nnta I a 1074 1711 = 2nAe a1 % A17 naa A Q7Fana 1 RAF-R 7 &2
< u r
R
+ Include 2959 features in results " Expression Profile
¢ Don't include 2959 features in results Run: 0.009-
Agpregate
[ Delete 2959 selected features
_ 51.406-] _ | %
5 E E o
10 Display | 2D Mentage | 3D Montage = < 4264 il
E E .
S add || Detete | = £
5 55.437 B
¥} Undo || (™ Redo ] ]
& &£ 84.783
60.208-
m]
Key: loncharge =1
Jon charge = 2 T T T T T T T T T 1
B04 805 808 807 808 809 500 1000 1500 2000
lon charge =3 miz miz

Section Complete (3)
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Give the Tag a name. i.e. ‘Most abundant’.

On clicking OK the Tag is added to the features highlighted in the table 3527

(signified by a coloured square).

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.

New Quick Tag

Where a feature has:

=5

IAncwa p-value: |2 | 0.05

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

Create tag Cancel
—

Create new tag (=3
E] Mest abundant
[ ok [ cancel |
Review Features Experiment design: |AC
- Mo filter applied
4
[# Anova (p)  Fold Tag = Motes
4559 0.0106  5.65 v i L] Addnote...
101 00148 249 v [ o] Addnote...
3453 1.28E06  9.71 v (i L] Addnote...
3342 0.00261 341 v o] Addnote...
3.68E-05 186 v i L] Addnote...
1597 0.184 116 v =] Addnote...
4583 0.0539 139 v (i L] Addnote...
4377 00126 77 v i o] Addnote...
1779 161E05 7.9 v ko] Addnote...
5047 00357 205 v ] Addnote...
2479 9.39E-05 157 v AJ Add note...
3518 00112 LOTE:0 o k] Addnote...
I35 G.2IE05 195 v ko] Addnote...
1525 0.152 1.44 v | Addnote...
<[
o+ Include 2170 features in results 13300 marked
X Don't include 2170 features in results 0 marked
[3 Detete 2170 selected features
Review Features Experiment design: [.o.:
- Mo filter applied
Y Create...
| # Anova (p)  Fold Tag - Motes High
3383 0.000133 50.8 v il & adnete... C
1989 0.681 1.04 v [l &l adnote... A
3G47 oocede  eax W . agdnote... c
E‘ Muost abundant
3230 W L Addnote... A
1634 Mew tag... .| Addnote... c
3304 Quick Tags + Anova p-value.., A
7908 ﬁ Edit tags Mazx fold change... A
3226 0.00751 343 v No M5/MS data A
1358 0.255 1.39 ' Mo protein 1D A
1738 0.0026 1.96 e _,J Add note... A

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

New Quick Tag

Where a feature has:

=55

Max fold change: |2 =| 2

Apply the following tag:

Max fold change = 2

==n

The table now displays features with

®ees
progenesis

multiple tags.

Review Features Experiment design: |aC
- No filter applied

7 Create...
|;:' Anova (p)  Fold Tag]  « | Motes
1 0.362 1.08 v | ) |s] addnote...
17 0.215 1.09 v | ) e rsdnote...
29 1.69E-06  5.71E:04 o | [ |o] Addnote...
64 27E-06 167203 | [ o] Addnote...
9 1.14E-06 935 v | [l |o] madnote...
20 1.52E-07 814 v | @ |=] addnote...
10 5.13E-08 143 v | @ =] addnote...
23 6.46E-07  6.586+03 " | [ |l Addnote...
53 8.43E-06  4.078+03 | [ Jol Addnote...
39 6.16E:06  1.31E<03 o | [ o] Addnote...
93 0.0586 2.92 o o | Add note...
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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 _ No fitter applied P—
have an Anova p-value s 0.05 click on Create on the filter panel
above the table.

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

Filter the features @ 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 gnline reference. boxes to create the filter. For more guidance, please see the goline reference.
Available tags: Show features that have all of these tags: Available tags: Show features that have all of these tags:
Most abundant (2958 features) @ Most abundant (2950 features) I‘ Anova p-value £ 005 (8619 features) I
[ Anova p-value 5 0.05 tures) I ' Max fold change 2 2 (10857 features) |
Max fold change = 2 features)
9 Show features that have at least one of Show features that have at |east one of
these tags: these tags:

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

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

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

# Anova (p)  Fold Tag + Notes Highest Mean] Lowest Mean # Anova (p) Fold Tag ~ MNotes Highest Mean Lowest Mean
3909 0.00371  40.6 v | o] Addnote... c A 3909  0.00371  40.6 v | =] Addnote... C A
3047 0.00157 302 v | | Ll Addnote... C A 347 0.00157 300 v | [ =l Addnote... C A
9890 0.000732  28.6 v [ o] Addnote... c A 9899  0.000732 28.6 v | | =l Addnote... [d A
8173 0.0129 13 v | ] Addnote... [ A 8173 0.0129 13 v g -l Addnote... C A
5961  0.0407 149 v | .l Addnote... c A > 5961 u.gjm 149 o (el .| Addnote... C A
5128  0.00838 875 e Q = | Add note... C A 5128 0.00 W Most abundant [ Add note... c A
1017 0.000221 228603 + ([ Ll Addnote.. A c 1017 0.00 Qnova pralusisl0i | Add note... A c
1191 0.00551 258 v [l & addnote... A c 1191  o.of @ Maxfold change > 2 [ Add note... A [
1928 0.0373 2.4 v Q ko] Addnote... A C 1928 0.03 MNew tag... | Add note... A C
5390  1.85E05 134 v Q k] Addnote... A C 5390  1.8§ Quick Tags v || Addnote... A C
7297 0.0168 9.8 v [ Ll adnote... A C 7L 00V A Egittags || Addnote... A c
5463 0.000234  65.7 v [l L mdnote... A c 5483 0.0005F B v Wl & Addnote... A c

Create a tag for them called Significantly up in C, tagging 4156 features

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

Filter the features @
1 . . 1 Create a filter
Tﬂg ﬂ ltEr ﬂp pl'lﬁ'd . Show or hide features based on a selection of their tags. Move tags to the appropriate boxes to
features maly be hidden Edit... create the filter, For more guidance, please see the online reference,
Available tags: Show features that have all of these tags:

@ Anova p-value = 0.05
a Max fold change = 2
Significantly up in C (4

[@ Wost sbundant (2953 eatures) | ‘

Show features that have at least one of these
tags:

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

Hide features that have any of these tags:

To move to the next stage in the workflow, Peptide

Statistics, click Section Complete.
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Stage 8: Peptide Statistics on Selected Features

The user guide now describes the functionality of the Multivariate Statistics. This section is only available if

Progenesis Stats is licensed.

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

the Most abundant features.

"

= Calculating PCA results...

With 2359 of 14735 features selected.

Cancel calculation

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.

LC-MS Tutorial - Progenesis LC-MS
9
File

Reference Run Experiment  Review Peak.

Peptide
Statistics

Identify

[E=3E=R
Re Resolve Review Protein A X X
Peplides  Identifications  Conflicts  Prateins  Statistics Rt ON ] inear

Principal Components Analysis

4
t t t
03 -02 01 00 01 02 03 04 05 06

Principal Component 1 *| 75.75%

Standardised Expression Profiles -

ImportData  Selection  Alignment  Filtering  DesignSetup  Picking
Question:
Are there any outliers in my data? - 08
Does my data cluster according to my experimental =
conditions? ci
5 ; a 06 T
What's this?
Principal Components Analysis produces a simplified, graphical S ooal
representation of your multidimensional data. 5
More... E 02
E
S
S = 00
Ask anather question v 2
S
£
Experiment design: | AC -J £ 027
v
== Tag filter applied 04 1
features may be hidden Edit... |
-0.6
# Mnova  qValue Power Tag v Cluster ~ 06
142 822642 3.99E-09 2.9895 ) @
1925 8.826-12 3.99E-09 2.9995 [
3908 9.46E-12 3.99E-09 2.9995 [
1615 179611 5.66E-09 2.9995 [
307 415641 9.27E-09 2.9995 [ 5
4299 425611 927609 2.9095 [
2443 439611 9.276-09 2.9995 [ g 10 1
1657 1.04E-10 1.64E-08 2.9995 E}
1404 1.48E-10 1.97€-08 2.9995 [ g 05
1694 1.59E-10  Z.01E-08 2.9995 [ E
2615 1.93E-10 217608 2.9995 [ E 00
H
637 2.26E-10 2.17E-08 2.9995 [ z
3
3230 262610 2.376-08 2.9995 [ £ 05
. z
11 2.96E-10 2.526-08 2.9995 [ 3
4070 46610 3.64E-08 2.9995 [ 8 0]
1553 4.7BE-10 3.67E-08 2.9995 [
3118 6.55E-10 4.14E-08 =.9995 [ 1
1965 B.49E-10 4.6E-08 2.9995 [ -

Note: the LC-MS runs (samples) are displayed as solid coloured circles on the plot. To identify the runs, a

Section Complete (3

tooltip is displayed when the cursor is held over each circle.

Principal Component Analysis (PCA)

In Progenesis 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:

*®0s
progenesis
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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.

LC-MS Tutorial - Progenesis LC-MS Fad-E =]
Eile .
Reference Run Experiment  Review Peak  Peptide Identify Refine Resolve Review Protein *90eo
Impart Data Selection Alignment Filtering Design Setup Picking Statistics Peptides  |dentifications  Conflicts Proteins Statistics Report n o n l I n eo r
Question:

Are there any outliers in my data?

Principal Components Analysis

£ 08
Does my data cluster according to my experimental 3
conditions? =
) ~ 06 T q
What's this?
Principal Components Analysis produces a simplified, graphical ‘: 04 I hi
representation of your multidimensional data. E .
More... g 02
[ ]
5
TERE
T fagnd CRNEr L
Ask another guestion + =3
]
=
= 02 ]
Experiment design: IA( vJ o
-
= Tag filter applied 04 1 1
7 features may be hidden Edit... |
-0.6 t t t t + t t t

# anova Tag v Custer + 96 05 04 03 92 01 00 01 02 03 04 05 06

142 8.22E-12 3.99E-09 :.9995 F {) Principal Component 1 | 2| 75.75%
;Z:: 2::2 z::;_z iz: g g Standardised Expression Profiles -
1615 179611 5.66E-09 ».9995 [ Q@ A c

307 415611 9.27E-09 2.9995 [ Q@ 15

4299 4.26E-11 9.27E-09 = .9995 7 e

2443 439611 927609 = .9995 [ Q 8 1.0 7

1657 1.04E-10 1.64E08 2 .9995 7 Q@ 4

1404 1.43E-10 1.976-08 = .9995 [ I+ % o8 T

1694 1.69E-10 LO1E-08 ».9995 [ Q@ %

2615 1.93E-10 L.A7E-08 ».9995 [ Q ZE oo

837 126610 2.A7E-08 2.9995 [ @ H os ]

3230 262610 2.37E-08 ».9995 [ g

11 2.96E-10 2.526-08 :.9995 [ E 1ol

4070 4.6E-10 3.64E-08 z.9995 [

1553 4.78E-10 3.67E-08 = .9995 [ s

3118 6.55E-10 4.14E-08 ».9995 [ i m

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 6 (page 66)
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Correlation Analysis

Use the tags, created in Review Peak Picking, to filter
the features in the table.

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.

We are going to explore the Correlation Analysis for all
the features that were tagged at the view results stage
for having an Anova p-values<0.05.

On pressing OK the PCA will recalculate using these
8618 features, you can (to save time) stop this
calculation by pressing Cancel calculation and then set

Available tags:

Show features that have all of these tags:

n Max fold change = 2 (]
Significantly up in C (4

(@ Anova p-value <005 (8619 features) |

Show features that have at least one of
these tags:

Hide features that have any of these tags:

up Correlation Analysis for the 8618 features.

Clear the filter |

Cam)

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

table)

Principal Components Analysis
Are there any outliers in my data?

Does my data cluster according to my experimental conditions?

Correlation Analysis

fil 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?

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

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

KY

-
-,

| ith 8619 of 14741 features selected |

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:

Performing correlation analysis...

Cancel calculation

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

profiles’.

*®0s
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The answer is displayed graphically in the form of an interactive dendrogram where the vertical distance,

between
features

each feature can be taken as indicative of how similar the expression profiles of each cluster of
are to each other.
£33 LC-MS Tutorial - Progenesis LC-MS =N (ECR (==

File 8
Reference Run Experiment  Review Peak Peptide Identify Refine Resolve Review Protein R ! LA
Import Data Selection Alignment. Filtering Design Setup Picking Statistics Peptides Identifications  Conflicts Proteins Statistics Report n o n I I n eG r
]
Question: Dendrogram

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

What's this?
We have used Correiation Analysis to evaluate the 2.0

relationships between the expression profiles of your
features.

The results are shown in the dendrogram. 1.5
More...

Distance

Ask another question «
1.0
Experiment design: | AC .]
Tag filter applied
-Y features may be hidden Edit... 05
# Anova qVvalue Power Tag - Cluster # ' | I’
| ] Wik o
: ’ - i oo [ R
3672 4.36E-13 9.87E-10 2.9995 [y ] 0.0 R
9850 7.8E13  9.87E-10 ».9995 (g = =
Istandardlsed Expression Profiles -
7268 6.37E-12 3.998-09 2.9995 (g
142 8.22E-12 3.99E-09 ».9995 [ & A c
1925 B.BZE-12 3.99E-09 2.9995 [ & 3
3908 9.46E-12 3.99E-09 >.9995 4]
3306 1.53E-11 5.52E-09 2.9995 (I & g 27 1
2
§
1615 1.79E-11 5.66E-09 ».9995 [ 4] E
7180 3.87E-11 9.276:09 2.9995 (g 27 1
3
2 y 8
307 4.45E-11 9.27E-09 >.9995 [ 4] i,
4299 4.25E-11 9.27E-09 2.9995 [ & 3
2 y 3
2443 4.39E-11 9.27E-09 >.9995 & i, ]
H
15092 5.64E-11 1.1E-08 2.9995 [y & g
2 y 5
4156 T.04E-11 1.27E-08 >.9995 [ & & a1 1
6424 9.83E-11 1.64E-08 2.9995 [y Q
1657 1.04E-10 1.64E-08 ».9995 [ & 3
3850 12610 1.78E-08 3 .9995 - =
9 - Section Complete (2

Correlat

ion Analysis enables the grouping of features together according to how similar their expression

profiles are.

To highlight all the features demonstrating Increased expression in the C group click on a 'node' for a

branch o

f the Dendrogram (as shown above). As before right click on the highlighted features in the table

and create a Tag for these features (Up regulated in C).

Create new tag @

E] Up requiated in C

Also create a tag for those features showing Increased expression in A by first clicking on the other 'main’

node the

n right click on the highlighted features in the table and creating the New tag (Up regulated in A).

Create new tag @

D Up regulated in A

[ ok || cancel |

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

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

required.

*®0s
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Filter the features @

Create a filter

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

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

(@ Most abundant (2959 features) [ Anova p-value < 0.05 (3619 features)

' Max fold change = 2 (LI
Up regulated in & |

features)

Show features that have at least one of
these tags:

Significantly up in C
[ Up regulated in C (41

 features)

Hide features that have any of these tags:

o ) Com

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

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

Stage 9: ldentify peptides

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

-
ELC—MSTutnriaI—nganes\sLC—MS o || =] 2
File e
Reference Run Experiment  Review Peak Peptide Identify Refine Resalve Review Protein , LK
Import Data Selection Alignment Filtering Design Setup Picking Statistics Pegas |dentifications Conflicts Proteins Statistics Report n o n | I n e G r
Peptide Search MS/MS Spectra
Bun ms/ms jon searches by exporting peak list files to a protein . . -
identification program. Search results files may then be SjEakhindusionoptioes fopcreating Gxpon IElaine/ms snadiy
imported backin to link protein IDs to detected peaks.
Features: Export  Rank B Run Scan number Exported Feature intensity Precursor intensity (%) Charge Precursorm/z  Isotope Id sc
: =
| 34 ) Al 4T MNo 1.2e+008 2.7e+005 02 2 656.8609 1
Tag filter applied [ l 2 656.8511 ;
features may be hidden I Edit... I| VN B )
ca Filter the features
. @ 2 656.8621 1
# MSIMS Proteins Score  Tags ~ “* | Create a filter 2 656.8516 1
v i 7‘7‘ Show or hide features based on a selection of their tags. Move tags to the appropriate boxes 2 656.8612 1
to create the filter. For more guidance, please see the online reference.
3 | 58 0 v L 2 6368524 1
115 | 53 o v [% k Available tags: Show features that have all of these tags: 2 656.8630 1
123 | 52 0 v i @ Most sbundant (2958 features) [@ nova pvalue < 005 (8618 features) | 2 S
& | 49 0 v L [ Max fold change 2 2 [ | 2 656.8523 1
; a4 2 656.8633 1
64 @ 0 v E . Up regulatedin A (44 Show features that have at least one of
86 | 48 0 v G k Significantly up in C 6 features) these tags: 2 636.8617 1
o2 | a5 0 v il [ Up regulated in C (4156 features) 2 656.8610 1
s | m o < B d 2 656.8613 1
d 2 656.8513 1
124 | 42 2 v E B Hide features that have any of these tags:
2 656.8614 1
28 | a2 0 e G k
| 2 656.8617 1
20 | 4 0 v Q k
| 2 6568621 1
411 39 0
v E n 2 6568621 1 =
30 | 38 [ v B ’
< m | » Clear the filter
-
Performing the search
Select the search program you're using: RunA1 Scan number4791 15004
IMascDL vl
Fck £ 1000
rl 2
[ Export 20895 ms/ms spectra ] E g
= =
MSMS P 2 -
reprocessing H 5004
[] Limit fragment fon count |40 2
Deisotoping and charge deconvolution | I [ \ I J‘
] Ll .'I Ll Ll Ll .
w67 B 69 &0 0 500 1000
my
[ Import search results ] mz P
[ Clear al igentifications ] Section Complete (3)
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Determining protein identification is dependent on the availability of MS/MS data for the LC-MS runs. This
data may be available but limited if the LC-MS was performed in a data dependant MS/MS detection mode
due to under sampling. Under these conditions MS/MS data acquisition is dependent on thresholds and

parameters set prior to the acquisition of the LC-MS run.

For this example we are using LC-MS runs containing MS/MS data where the data was acquired in a data

dependant mode (DDA).

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

features are shown in the MS/MS spectra list on the right.

The first step is to decide which MS/MS scans you wish to export to be identified. By default this is all the
available spectra for the features displayed in the Features list (in this case all the features that have an

Anova p-value< 0.05. This number is visible on the Export button.

The set can be targeted using the tags and also refined with respect to

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

quantity and quality of the spectra being sent to the search engine. lh'.a:.cot -]
Help
Filter the table to show only the features tagged Significant p<0.05 as |__exwort 20805 ms/ms spectra

shown.

Note: by default the table is ordered on the number of MS/MS spectra

available for each feature.

The total number of spectra included in this set is 20895 as shown on the

Export button.

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

MEMS Preprocessing

[ Limit fragment ion count |40

Deisotoping and charge deconvolution

[ Import search resulks ]

[ Clear all identifications ]

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

£ LC-MS Tutarial - Progenesis LC-MS

Eile
Reference Run Experiment Review Peak Peptide Identify Refine Resolve
Import Data  Selection Alignment Filtering  Design Setup Picking Statistics Peptides  Identifications  Conflicts

Peptide Search

Bun ms/ms ion searches by exporting peak list files to a protein
identification program. Search results files may then be imported
back in to link protein |Ds to detedted peaks.

Features:

MS5/M5 Spectra

| ~ ) Batch inclusion optiens for creating export list of msims spec‘tml

| Rank | greater than - 5 |

=dre

nonlinear

Review
Proteins

Protein

Statistics Report

Performing the search

Select the search program you're using: 1500

o L‘JI LILM i

P e e LT — Preassainensy (amban 7]
# MS/NS Proteins Score Tags w Not * Charge @ Riocusontin ) @
v ﬂ N A‘_‘ Scan number @‘ Run name @‘
35 58 0 v ol kA
om0 . Iy T — Pestidesequece [comsins <]
123 52 0 v ol kA
a7 49 o v g il A |sotope. @‘ Protein accession @‘
84 43 0 v B Rl
" " o v a o 1D score @ Protein description @
62 45 0 v ol kA - [—_—
I . v @ o Include in export ‘ !| Exclude from export || [ Clear all fliers
4 o v 9 &l A Export| Rank # Run Scannumber Exported Festure intensity Precursor intensity (%) Charge Precursor miz lsotope  |d score -
w4 o v ol A @] # 9 Al 4791 No 1.2e+008 2.7e+005 02 2 656.3609 1 i
2O O v ol ks & n 9 Al 4830 No 1.2e-008 4.8+005 04 2 656.3611 1
4139 o v B ks B 79 A1 4874 No 1.2e+008 12e+005 01 2 6568621 1
3o 38 o v B kA B 24 9 AT 4966 No 1.2e+008 1.42+008 12 2 656 8516 1
404 38 ] v B s 2 9 Al 5008 Mo 1.26+008 1.0e+008 868 2 656 3512 1
165 38 [ v B A 4 9 A1 5048 Mo 1.26-008 6 8e+007 578 2 656 3624 1
76 38 0 v ol kA B ] Al 5034 No 1.2e+008 2.5e+007 212 2 656.3630 1 =
147 38 [ v OB & A L m J L

ulJ JI|| I|J 1

IMascol v]
L= £ 1000
iy =
I[ Export 11585 ms/ms spectra ]I E %
s E
MSMS Preprocessin -2 =
’ e E 500
[E] Limit fragment ion count |40 2
Deisotoping and charge deconvolution
0
B56 657 658 653 660 6

[ Import search results ] mz

[ Clear all identifications ]

500 1000

miz

Section Complete ()
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To control the number of spectra for each feature, expand the Batch inclusion options.

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

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

Run Scan number ExportedIFeature intensity Precursor intensity (%) IChalge Precursormiz  lsotope  |d score #

Exp-ortlF{ankI #
2 Tul

D 3 A4 A D b i ] [aTulr] 41 4 faTalad 10 A fad ol ke N 4

B ” | The rank of each MS/M3 spectrum found by comparing its "%’ values against all other spectra matched to the same feature.

(] 25 9 A2 5042 No 9.3e+007 8.8e+005 10 2 656.8614 1

| 26 9 Al 5373 Mo 1.2e+008 1.0e+006 03 2 £56.8610 1

[} 27 9 A2 5374 No 9.3e+007 7.7e+005 0.3 2 656.8615 1 B

.

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

Set the Rank filter to 'greater than' 5 and click Exclude from export this reduces the number to spectra to
export to 11585.

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

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

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

[Mascot -

Help

l Export 11585 ms/ms spectra

J

MSMS Preprocessing

Limit fragment ion count

Deisotoping and charge deconvolution

l Import search results

J

[ Clear all identifications

]

Feature number 356, m/z 901.462, retention time

33.697 min, charge +2

Run:C2 Scan number.3762

Intensity

Retention time (min|

501 802 903 504 505
mz

1004

500 1000
mz

1500

Section Comple

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

[mascat -

Help

[ Export 11585 ms/ms spectra

MSMS Preprocessing

Limit fragment jon count _

Deisotoping and charge deconvolution

[ Import search results

)

[ Clear all identifications

Feature number 356, m/z 901.462, retention time 33.697 min, charge +2

Run:C2 Scan number:3762

Intensity

Retention time [ min|

507 902 903 904 9805
miz

200+

150+

=
=}
I

@
=1

=}

=}

T T
500 1000
mi

T
1500

1

[ (54

J Section Complete (3)

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

For this example we will not limit the fragment count, so leave it un-ticked (the default setting).
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Performing an MS/MS lon Search

Having chosen 11585 spectra to export, as described above:

1. Select appropriate search engine i.e. Mascot

2. Click ‘Export current query set’ to save search as file

3. Perform search on appropriate search engine and save results file
4. Click ‘Import search results’, locate results file and open

Please refer to Appendix 7 (a and b) (pages 67 and 68) for details of the
'Search Engine' parameters

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

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

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

Mascot

-

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

VT TR

Limit fragment ion count |1000

Deisotoping and charge deconvolution

[ Import search results ]

[ Clear all identifications ]

Performing the search

Select the search program you're using:

-]
J

’Mascnt

[

Export 11585 ms/ms spectra

MSMS Preprocessing

Limit fragment ion count 1000

Deisotoping and charge deconvolution

Import search results ]

[ Clear all identifications ]

On importing the Search results the Features table updates to reflect the identified proteins and the relevant

score for each searched feature.

Peptide Search

Run ms/ms ion searches by exporting peak list files to a protein
identification program. Search results files may then be imported
back in to link protein IDs to detected peaks.

Features:

MS/MS Spectra

| Batch inclusion options for creating export list of ms/ms spectra

Rank E
Featre D

Tag filter applied
features may be hidden

E5 LC-MS Tutorial - Progenesis LC-MS E=8E=0 5
Eile .
Reference Run Experiment  Review Peak Peptide Identify Refine Resolve Review Protein L . LA
Import Data Selection Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report n 0 n | I n e G r

/z 901.462,

retention time 33.697 min, charge +2

Performing the search

Select the search program you're using:

[Mascnl 'l o
tielp g 150
- =
[ Exporti15ssms/msspectra | £ :
5 £ 1
M5MS Preprocessing = B
g
Limit fragment ion count  |1000 D = 50

Deisotoping and charge deconvolution

=)

501 902 8903
miz

04 905 500

)

[ Ciear all identifications ]

Import search results

# MSIMS Proteins Score Tags ~ Not * Charge Eecumoqiiensiby ()

10 60 igiliasoss.. Joos o gl Ll ad A .

35 58 zgili4s95s.. o5z o gl Ll A

N v @ Evoted = Pess e

123 52 0 v il ks

7 4 zgil4sesi.. 725 o @l Ll A Isatope Bolsiyacoessns:

64 48 1 gil256101... [117 v B K )

o w |0 v W Do P descipin

62 45 0 v il KA

I rgssor|oe v @ A llndudeine:q)od] [Exdudafmm axpon] [C\ea{al\ fhers
3 UET S0l RS v ﬁ &l A [@| Export Rank # Run Scan number Exported Festure intensity Precursorintensity (%) Charge Precursarmiz lsotope  Id score -
8 4 zgiltooots.. 2.6 v @l Ll A 1 ] A3 5087 No 934007 8.9e+007 %3 2 656.8613 1 75.5 JD
) i 1 gil145953.... 1102 v ol Ll 1 10 A3 5726 No 6 0e+005 6.0e+005 6 2 6638688 1 302 @
AL o v B ks 1 1 C2 4263 No 12e+005 9.9e+004 9 2 596.3286 3

76 38 0 v ol el 113 cz 2178 No 1.62+008 1524008 s 2 573.8037 1 847 =]
932 38 1gil126699.. |78~ (g ll A 114 Al 4577 No 7 3e+006 7 2e+006 w4 2 5733240 1 637 @
404 38 1 gil126697... [109 v B kA 115 A2 4600 No 9.6e+007 9.26+007 %3 2 573.3248 1 653 @
147 38 8gil114565... [101 v ﬁ Ll A r?|\ 1 12 €7 2319 Nnm 112008 1 Ne+008 953 | 3 498 7817 1 R98 1. -
0 38 sgilzssiot.. 5o v 8 Ll Ao

1500

1000
miz

Section Complete ()

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

workflow, Refine Identifications.
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Stage 10: Refine Identifications

In this example the organism under study is Clostridium difficile

As an example 'Acceptance Criteria' on which to base the sequential filtering of the Peptide results, the

following thresholds will be applied:

e Remove identifications with a Score less than 40
¢ Remove identifications where less than 2 hits were returned
. . . . s . ' . '
o Remove all identifications where the Protein Description Contains 'hypothetical
. . . . L f in‘C .y ifficile’
¢ Remove all identifications where the Protein Description Doesn’t contain ‘Clostridium difficile
£33 LC-MS Tutorial - Progenesis LC-MS oo
Eile e
Reference Run Experiment  ReviewPeak  Peptide Identify Refine Resolve Review Protein 00
import Data  Selection  Alignment  Filtering  DesignSetup Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report no n] inear
Features Peptide Search Results
# Totalhits m/z RTimins Charge ~ |  Batch deletion options
0o 663.67 46.66 2
o8 50532 3658 2 its R
5os a0 2410 2 [lessthan  +] [contzins ]
1 30 57332 4151 2 .
5 30 7332 4032 2 Mass | tess than 3] Accession | containg =
18 30 49826 25.07 2
20 10 988.98 50,54 2 Mass error (Dpm) | less than - Descriptien | containg -]
e 61435 1927 2
B 1 20097 3913 2 MZ [iess than - Hodification [contsins <]
FTRTS 50183 40.12 2
B 17 60183 4129 2 Retention Time ((egzthan 7]
3 n 110059 4479 3
oo dBs26 24052 sequence Length [lessthan <  Detete matching search results || Detete non-matching search resuts | || clear all ftters |
2 10 600.98 39.13 3
E s4.79 5818 3
910 99745 361 2 il — ] »
0 2 98048 4197 2 & Score  Hits iz RT(mins) Charge Mass Massero  Sequence accession Modifications D-
=
510 106101 53.40 2 9 B850 10 65686 4385 2 131171 037 @) VFFEGTLASTI (@) gil255101963 cell surface protein (5-layer precursor |
61 19 623.83 a4z 2 10 90.54 9 66387 46.66 2 1325.72 0.69 @ IFFEGTLASTIK (g gi 145953274 hypothetical protein CdifQ_04003257 [1
64 10 176,23 47.81 3 1 82.08 8 §95.32 3658 2 1188.62 0.21 @ LCDSDIDITK (g =i 255101963 cell surface protein (S-layer precurser |
65 10 78050 39.03 2
o 10 res amor 3 89.03 5 57380 2410 2 114559 067 @ LODSDTINLAK (@) el 145953274 hypathetical protein CAQ_ 04003257 [
_—_— g4y 4789 4 14 w70 10 57332 4151 2 114463 020 @ EVGGLTVILEK (g gl 163816138 hypothetical protein COREUT 02372 [C
% 10 117055 59.07 2 14 B3 10 57332 4151 2 114463 011 @ GLLDGSITEIK () efl 145953274 hypothetical protein CaifQ_04009257 1
7 2 97,48 5206 3 14 Bl 10 57332 4151 2 114463 011 @ GIDGSTEK @) efl 255101963 cell surface protein (S-layer precursor |
2 1 70236 4297 3 7229 10 57332 4032 2 114463 036 (@ GLLDGSTEIK (@) eil 145953274 nypothetical protein CAifQ_04003257 [
?Z‘ ;g :i;: i: :f ‘3’ 15 73 10 57332 4032 2 114463 036 @ GIDGSTEK (@) eil255101963 cell surface protein (5-layer precursor |
jou a0 s s 2 15 2.5 10 57332 4032 2 114463 028 @ EVGGLIVILEK (@) eil 163816188 hypothetical protein COPEUT_02372 [C
I 56436 3637 2 18 s1.72 10 49826 2507 2 99451 077 @TDINTUR (g eil 145953274 hypothetical protein CdifQ_04003257 [
11 101345 4342 3 4537 10 49326 2507 2 %9451 077 (@ SELNTIVR @ ailz66623151 putative di-trans, poly-cis-decaprenylci
279 815.69 4474 4 18 2461 10 498.26 125.07 I 994.51 2.4 @ TDLLKPTK @ gl 167747123 [7] Phospho {5T) hypothetical protein ANACAC_01836 [A
12410 707.67 5340 3 20 10249 10 98898 5054 2z 197506 149 (@ FGLYDGTTYST (@ gil 145853274 hypothetical protein CAifQ_04003257 1
127 20 613.31 4264 2
: . . 69 0. TPSASYQRVITH 11255101963 X
- wnes o 2 2 78 6 $1435 1927 2 122649 030 @ o @ s cell surface protein (5-layer precursor |
18 G048 3995 2 11043 10 900.97 3913 2 1799.93 0.87 (@ VATSSIGEVEN (g gil145953274 hypothetical protein CdifQ_04003257 [1
15 12 619.99 3995 3 2 2128 6 601.33 4012 2 120066 522 (@ NLNLECAKK (@ 2il182418612 [6] Carbamidomethyl (€) transcriptional regulator, AraC family [
147 80 616,31 170 2 2 B 10 601.33 4012 2 120066 5.13 (@ LNIDNVCVKGK (g 21l 190015703 sensor histidine kinase [Bacillus cereus,
14820 91748 2548 2 28 %2 7 60183 4129 2 120165 4.97 @ NUNLECAKIK (@ 211182418612  [6] Carbamidomethyl (C) transcriptional regulator, AraC family [
oz e 52T 3 2 2660 10 601.83 4129 2 120165 4.89 (@ LNIDNVCVKGK (@ 21l 190015703 sensor histidine kinase [Bacillus cereus, _
15 10 105303 4297 2
156 10 78341 4943 2 ll L J b
160 30 74581 5035 2 = | [[1325 search results. 582 matching batch delete options. -
T = ]+ E a I Section Complete 2)‘

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

Note: the search results matching the filter criteria turn pink and the total is displayed at the bottom of the

table (582 matching out of 1325)

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

Delete 582 search results?

Are you sure you want to permanently delete 582 peptide search results?

) |

e N |

Now Clear all filters and then apply the next filter (Hits: less than 2) followed by the remaining two filters

(page 40)

Having applied all 4 filters the Peptide Search Results should be reduced to 475.

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

Protein View.
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Stage 11: Resolve Conflicts

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

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

data returned from the search.

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

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

L3 LC-MS Tutorial - Progenesis LC-MS =N =R ==
File
Reference Run Experiment  Review Peak Peptide Identify Refine Resolve Review Protein & , L
Import Data Selection Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report n o n ] I n e C] r
Proteins No fitter applied Peptides of gi|260682215 Mo filter applied
Create... | Create... |
Accession Pephdesl Eonﬂ\ctsl Score Tags ~ * 2 Score Hits  Mass Mass error (p...  RT (mins) Charge Tags ~ Abundance Conflicts Peptide Sequ *
@ £i1260682215 23 (1) 13 2.03E+03 B 210 102 10 1502.794 0.227 28.7 2 v samEs 1 @ ceics|g
@ £i1209571234 24 {12) 13 2.4E+03 230 44.5 10  1732.899 0.463 28.9 3 s q 6.87E+05 1 @ aranpl
@ eil126700407 9(2) 9 1.04E+03 47 77.5 10 1732.899 0.59 28.9 z v g 5.25E05 1 @ aTanm
@ eil255656776 912) A’J 925 916 614 8 1115.571 0.104 7.5 2 v e 1HEs 1 @ voovv
@ eil126699078 31 315 84 55 10 1061555 0.1 3.3 2 v [ 40705 1 @ vorsm
@ eil126699128 412) 3 386 400 127 10 169293 0.111 45.3 z v Bl sasE0s 1 @ vinie
@ ei110180205 (+1) z(1) 1 199 i 472 124 10 2096.026 0.496 42 2 vl 152E0e 1 @ paeIm _
— = : =7 0 N ’
1 Protein: gi|260682215 cell surface protein (putative hemagglutininfadhesin) precursor [Clostridium difficile CD196]
4§ Peptides of selected protein
Peptide Views I Pratein Resd.utmnl
C [Standardised Expression Profiles - 27.877] ' l l | ‘ 0.00%7
A c D ‘
2 28.3144 L0
—= — |
5, E = 428437 Tl
e = =
G i
2 £ 28.753 g vty
S = = Lt
2 g g
i 2 =}
@ 1 g g
3 2 i
g = 29.184 =
5 84.783
=2
Z 0
]
2
2
3 29.612 ‘ ‘
2
G -1
@
T T T l S
752 753 754 755 500 1000 1500 2000
2 mz mEz

Protein options... ‘

Section Complete (3)

Depending on the ordering, make ‘cell surface protein precursor etc ' the current protein by clicking on it in
Window A (a circular orange symbol indicates current protein).
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This protein has 23 peptides assigned (window B) which have a total of 13 conflicts. To view the conflicting
assignments click on the Protein Resolution tab (window C).

L3 LC-MS Tutorial - Progenesis LC-MS =N =R
File
Refersnce Run Experiment  ReviewPeak  Peptide Identify Resolve Review Frotein A X X
ImportData  Selection  Alignment  Filtering  DesignSetup  Picking Statistics Peptides Identifications c.)%m Proteins Statistics Report no nl Inear
Experiment design:
Proteins . Nofilter applied Peptides of gi| 260682215 =, Mo filter applied
Accession Peptides Conflicts Score Tags v * #  Score  Hits  Mass Masserror (... RT(mins)  Charge Tags ~+ Abundance  Conflicts Peptide Sequ *
@ gilz60682215 By 13 2.03E+03 = 102 10 1502.794 0.227 287 : ) saE0s 1 @ ceics; z‘
@ gi1209571234 1@ 13 2.4E403 445 10 1732.899 0.483 28.9 3 v B ss7E0s 1 @ aranp—
@ gil126700407 9.2 9 1.04E403 77.5 10 1732.899 0.552 28.9 2 v g 5a5E05 1 @ aranp
@ gilz55656776 92 9 925 61.4 8 1115.571 0.104 27.5 2 v g 141E0s 1 @ voovw
@ eil126695078 3 3 315 55 10 1051.555 0.19 23.3 : v [ 49705 1 @ vatsu
@ eil126699128 4@ 3 386 127 10 1692.93 0.111 45,3 2 v [ 84605 1 @ vynie
@ =i110180205 (+1) (1) 1 199 i 124 10 2096.026 0.496 42 2 v Q 1.52E+06 1 @ Dpaerm _
ol i I v i ] B ) v
1 Protein: gi|260682215 cell surface protein (p i in) precursor [CI idium difficile CD196]
4§ Protein: gi|209571234 cell wall protein V [Clostridium difficile]
Peptide Views | Protein Resolution |
Conflicting proteins for feature 210 Peptides of gi1209571234
Accession Peptides _Conflicts _Protein Score Peptid # Score  Hits  Mass Mass error (p...  RT (mins) Charge Tags v Abundance Conflicts Peptide Sequer ~
@ 211209571234 24(12) 13 2.4E:03 102 284 55 10 1051.555 0.19 3.3 z v ‘% 4.97E+05 @ voTsiEr
@ gii260682215 © 23(11) 13 Z03E+03 102 a0 127 10 1692.93 0.111 5.3 2 v B sases0s @ vriteer—
2022 108 4 1821.024 0.67 & 2 v g s @ =vriice
3190 90.4 3 242403 0.65 2.4 2 v gl 17Es @ crapavs,
C 1434 642 10 2171126 0.275 Ij§9 3 v @ 1EE0s @ oeinkar|
a2 124 10 2096.026 0.49 e 2 v g 1508 @ paciTes
1543 715 10 1609.903 0.304 81 3 v g 538504 @ opovinz
916 614 8 1115571 0.104 27.5 2 v gl 141E0s @ voowvic
2345 134 10 2446.223 0.0531 62.2 2 v g 1.eE0s @ manevv
a9 9T 8 1588.82 0.413 39.3 r v [ 851605 @ vaciesc
518 116 10 1765.888 0.245 2.2 r v [ 105606 @ rvaneav
416 116 10 1708.872 2.59 6.1 2 [ 1saes06 @ wvaoarc~
< i b i ] v

In this case the conflicting peptide assignments are with Cell wall protein V (from a different strain) which
contains 13 conflicts. To resolve this conflict un-assign all the conflicting peptides (showing 1) assigned to
the Cell wall protein V, by selecting and then unticking all the peptides in window D.

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

LC-MS Tutarial - Progenesis LC-MS =N ER ==
FEile
Reference Run Experiment  Review Peak  Peptide Identify Resolve Review Protein °®0e-
ImportData  Selection  Alignment  Filtering  DesignSetup  Picking Statistics Peptides  Identifications Cugm Proteins Statistics Report no nl inear
Crerver s
Proteins . MNofilter applied Peptides of gi| 260682215 . Nofilter applied
Accession Peptides Conflicts Score Score  Hits Mass Masserror (p... RT (mins)  Charge Tags v Abundance  Conflicts Pepide Sequ *
@ £i1260682215 3 m 2.03E+03 102 10 1502.794 0.227 28.7 2 v B same0s 0 @ ceEIcs
£11209571234 12 [o] 125603 4.5 10 1732899 0.463 289 3 v eams o @ arawpd
@ 1255656776, 92 E 925 77.5 10 1732899 0.552 289 2 v g 525605 0 @ aranpy
@ 112670040 (2) 9 1.046403 614 8 1115.571 0.104 7.5 T v g 14105 0 @ voovv
@ 112669912 A (2) 3 386 55 10 1051.555 0.19 2.3 2 v F 49705 0 @ vorsu
@ «il12669307 (1) 3 315 127 10 169293 0.411 453 2 v 5 sasEs0s 0 @ vrire
@ eil126697655 140) 1 120 a2 14 10 2096.026 0.49% a2 T v g 15208 0 @ pacimi_
4] (] ] v < i ] - b
1 Protein: gi|260682215 cell surface protein ive h inin/adh ) [Clostridium difficile CD196]
4§ Protein: gij209571234 cell wall protein V [Clostridium difficile]
Conflicting proteins for feature 210 Peptides of gi| 209571234
Accession Peptides Conflicts Protein Score Peptid # tits  Mass Masserror (p... RT (mins)  Charge Tags v Abundance  Conflicts Peptide Sequer *
|@ girzoss71234 12 o] 1.2ses03 oz | @ 24 10 1051.555 19 73 . | o] @ :
@ 211260682215 5] M 2.03E-03 102 B 400 11 : v 9 @
[} o7 : v @
=) - : v @
[} |j v o @
B 472 2 7 v @
C [ 154 61 v @
B 96 8 2 v @ v
[ 2345 134 10 : v o @
4% 937 8 158882 39.3 2 v [ 8505 @ vaciesc
518 118 10 1765.888 a2 1 v [ 105608 @ rvaneav
416 116 10 1708.872 46.1 2~ B8 154808 @ vvarnic ™
< n b ] 3
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In this case the conflicting peptides are unassigned from the 'precursor’ protein.

In the next example the conflict(s) are a result of entries in the data base being made for different strains of
the same organism. In this case all the peptides are common to both strains therefore it would make sense

to turn all the peptides off for one of the stains (i.e. retain peptides for the strain of interest). So right click on

the conflicting protein and ‘Turn off all peptides’.

£-3 LC-MS Tutorial - Progenesis LC-MS

(E=8 I8

==

Eile
= Reference Run Experiment  Review Peak  Peptide Identify Refine Resolve Revi Protein ALK X X
ImportData  Selection  Alignment Filtering  Design Setup  Picking Statistics Peptides  Identifications Cugm Proteins Statistics Report non | inear
——
Proteins —  oEEmE Peptides of gi| 126700407 = N filter applied
Accession Peptides Conflicts Scare Tags v 4 # Scare Hits  Mass Mass error (p... AT (mins) Charge Tags ~ Abundance Conflicts Peptide Seqt “
@ eilz60682215 23 0 2.03€+03 a 47.4 10 1507.861 0.0176 9.6 3 v ) 28908 1 @ mapIL
@ gil209571234 12 0 1.25E+03 86.9 10 1507.86 0.75 29.5 1 ansEe0s 1 @ mapin_
@ £i1255656776 9(2) 9 925 109 10 1955.886 0.173 40.3 2 v 17Ee 1@ wsow
(@ £i1126700407 2@ 9 1.04E+03 119 10 1795.947 0.0544 51.4 2 [ aosEe0s 1 @ ap1rv
D B 126659128 Egvi] 38 76.5 6  2770.373 0.0942 52.6 3 v F\ 6.12E+05 1 @ =1 sm‘_
@ £il126699078 301) 3 315 41.8 7 m3.31 0.634 51.8 3 v gl 1ees0s 1 @ mELwic
@ &il126697655 1(0) 1 120 3151 124 8 2195.216 0.138 59.5 1 v gl ezE0s 1 @ iyiew
< m | » <[ i 1 - 3
1 Protein: gi|126700407 cell surface protein (putative S-layer protein precursor)| [Clostridium difficile 630]
¥ Protein: gi|255656776 cell surface protein (putative S-layer protein precursorl[(:loslridium difficile QCD-23m63]
Protein Resolution
Conflicting proteins for feature 338 Peptides of gi| 255656776
Accession Peptides Conflicts Protein Score Peptid # Score tits  Mass Mass error (p... AT {mins) Charge Tags v Abundance Conflicts Peptide Sequence
@ «il126700207 9(2) 9 1.04E403 47.4 338 474 10 1507.861 0.0176 9.6 3 v ) 28905 1 @ mapIiLnsD
(@ 211255656776 52 g9 L2l a7.4 444 86,9 10 1507.86 0.75 9.5 : v [ aases0s 1 @ =marInnasD
350 109 10 1955.886 0.173 0.3 r v 17Es 1 @ nsoiyTvse
589 119 10 1795.947 0.0544 51.4 : v [ assee0s 1 @ xprrvicwn
857  76.5 6 2770.373 0.0942 52.6 3 v [ eaxes 1 @ ErcIveesn
1439 41.8 7 232331 0.634 51.8 3 < |l 126808 1 @ ELNLGAEVT
351 124 8 2195.216 0.135 59.5 : vl srEes 1 @ L¥LGREVIQ
1488 78.5 10 1319.77 0.056 45.7 : vl e4Es 1 @ vripyIigDI
1931 818 s 2195.217 0.201 59.5 3 v g sasEe 1 @ L¥LGREVTIQ
869 86.7 10 1332.677 0.216 24.5 t gl aaTEcs ¢ @ arerTvest
818 7.6 9 1073.56 0.138 7.8 1 gl 29E08 0 @ rtrercicDE
< i cIl < m | v

Protein options...

Section Complete ()

In many cases the rationale for resolving a peptide assignment conflict is based on the number of peptides
assigned to each protein, often the conflict(s) being resolved are in favour of the protein with the greater

number of assigned peptides.

£ LC-MS Tuterial - Progenesis LC-MS
File
Reference Run Experiment  Review Peak Peptide Identify Refine Resolve Review Protein
ImportData  Selection  Alignment  Filtering  DesignSetup  Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report non | inear
Proteins == No filter applied Peptides of gi| 126698718 == No filter applied
Accession Peptides Conflicts Score Tags v + # Score Hits  Mass Mass error (p... RT (mins) Charge Tags v Abundance Conflicts Peptide Sequen
@ /126637655 0 0 [ 67.5 1 1175.61 0.749 36.3 2 v | 1e7E05 0 @ 2LLDAFH
@ =i1126699140 1 0 40.1 76.2 9 1344.776 0.276 48.5 2 v I saE0s 0 @ Frvoeer
Fgmﬂwﬂm 5 0 301 4.9 8 1153.635 0.261 374 2 v [ aases 0 @ riveerov
@ =i110180205 (+1) 2(1) 1 199 2372 49.4 3 1335.645 1.02 3.8 2 v i 6.18E+04 0 @ wrisTED
@ 21255101959 4(3) 1 360 3062 57.8 2 1580.792 0.796 30.4 2 v I 7arem 0 @ nroikE:
@ gil54781345 5 0 403 A
Enl i ] 3 < i ] v
1 Protein: gi| 126698718 nitrored family protein idium difficile 630]
¥ Protein: gi|126699140 ferredoxin-NADP(+) reductase subunit alpha [Clostridium difficile 630]
Peptide Views | Protein Resolution
Conflicting proteins for feature 850 Peptides of gi| 126699140
Accession Peptides Conflicts Protein Score Peptic # Score Hits  Mass Mass error (p... RT (mins) Charge Tags v Abundance Conflicts  Peptide Sequence
@ &il126698718 5 o 301 625 | O 80 457 5 117561 7.67 36.3 z v B rees ]
P gil 126699140 1 0 40 [[] 45.7 2449 401 3 1432755 0.699 29.7 3 v E 3TIE04 @ roiTInDW
« i P I v
Section Complete c))
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In the above example the conflict would be resolved in favour of the protein with 5 peptides.

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

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

Edit protein building options

Protein grouping

You can choose to 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 @ Group similar proteins I

! No protein grouping

Protein quantitation

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

I @ Quantitate from non-conflicting featuresl

' Quantitate from all features

X5

I OK | [ Cancel

With protein grouping switched on protein groups and the additional members are indicated by a bracketed
number located after the Accession number. Taking flagellin as an example, when the cursor is held over
the accession number the group members appear in a tool tip.

Proteins N filter applied Peptides of gi| 5668937 N filter applied
Create... Create...
Accession Peptides Conflicts Score Tags - * Ed Score Hits  Mass Mass error (p...  RT (mins) Charge Tags « Abundance Conflicts Peptide Seq *
@ 211255101963 (=1) 29 o 3.37E+03 ul &9 639 10 1669.839 0.0306 42.1 3 v [ a7EEs0s 0 @ zapEis
@ =ilze0882215 23 0 2.03E+03 132 103 10 1669.388 0.653 42,1 z v Wl 4aEe0s 0 @ 1apert’
(@ 211126698450 (+1) 12 0 1.21E+03 147 101 10 1230.609 0.44 22.7 7 v [ s.08e-06 0 @ zaooa
@ =i1209571234 12 0 1.25E+03 186 125 10 2317.115 0.17 38.7 2 v B 5806 0 @ iEsTg
E‘ 215668937 (+1) 12 0 1.41E=03 179 50.9 9 237415 02 38.7 3 v 8 aaEe0e 0 @ iEsTg
@ gil126700407 9i|5668937 - flagellin [Clostridium difficile] Im 107 10 1716.857 0.43 30.4 : v P 170 0 @ wwrwv .
a7 gi[126697810 - flagellin subunit [Clostridium difficile 630] | ™ =
|1r Protein: gi|5668937 flagellin [Clostridium difficile] |
4 No protein selected
Peptide Views | Protein Resclution
Conflicting proteins Peptides of conflicting protein
Accession Peptides Conflicts Protein Score Peptic # Score Hits  Mass Mass error (p...  RT (mins) Charge Tags ~ Abundance Conflicts Peptide Sequence

Protein options...

Section Complete ()

Having performed the conflict resolution with Group similar proteins and Quantitate from non-conflicting
features now switch off the protein grouping.

*®0s
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As grouping is switched off the grouped proteins appear with conflicts to the other group members and the

number of unique peptides that are used for quantitation appear in brackets after the peptide number.

Proteins ~ Nofilter applied Peptides of gi| 5668937 = Nofilter applied
Y Y
[ Accession Peptides Conflicts Score Tags v Abi 4 | # Score Hits  Mass Mass error (p... AT (mins) Charge Tags  + Abundance Conflicts Peptide Seq *
@ £i15668937 12(3) 14 1.41E03 ol 93.3 10 1676.838 12 34.5 2 v [ 7siE0s 1 @ zIerprDf:
I:gunaawam 9(0) 14 1.13E+03 8.7 4 1423649 0.433 22.5 2 v ramm 1 @ brova
@ £i1128698450 12(5) 9 1.21E+03 .71 101 10 1230.609 0.44 2.7 2 v [ om0 1 @ zaopa
(@ £i1255654924 7(0) 9 645 125 10 2317.115 0.17 38.7 2« [P sssee0 1 @ LEsTQ
(@ eil10180205 2(0) 3 199 80.9 9 2317.115 0.2 38.7 3 v B 508 1 @ LEsTQ
(@ &il255656774 2(0) 3 199 i 107 10 1716.857 0.43 30.4 2 v B 1740 1 @ vwmv .
4 n ] b 4 n ] +
1 Protein: gi|5668937 flagellin [Clostridium difficile]
4 Protein: gi|126697810 flagellin subunit [Clostridium difficile 630]
Conflicting proteins for feature 445 Peptides of gi| 126697810
Accession Peptides Conflicks Protein Score Peptide ‘ # Score Hits  Mass Mass error (p...  RT (mins) Charge Tags ~ Abundance Conflicts Pephdesaque;
@ =il5668937 12 (3) 14 1.41E:03 93.3 147 101 10 1230.609 0.44 22.7 2 e E] 3.08E:06 1 @ zappaa
o 2il126697810 9 (0) 14 1.13E:03 93.3 166 125 10 2317.115 0.17 38.7 2 e E] 5.58E+06 1 @ LEsTON]
179 60.9 9 2317.115 0.2 38.7 3 e E] 3.1E+06 1 @ LEsTON]
238 107 10 1716.857 0.43 30.4 r v [ 170 1 @ vwwrnvs)®
563 51.2 4 1716.858 0.374 30.4 3 v 8 3405 1 @ vnTHvs)
49.5 10 1676.838 1.32 34.5 3« [ 76305 1 @ 1rDTDV)
93.3 10 1676.838 i 34.5 : v [ 751E08 1 @ 1rpTDV |
9.6 8 1692.835 0.201 206 3 [ 55905 1 @ 1rDTDV.
103 10 1692.833 1.1 206 r v [ 4esEe0s 1 @ 1rDTDV.
104 10 1700.863 0.129 36 1 v [ sse05 1 @ veTwvs. _
P T — , i — B v

Pratein options...

Section Complete 3)

Note: the flagellin subunit has no unique peptides (brackets after the peptides field) as they are all present
in flagellin protein hence the reason for grouping. As a result all the conflicts are internal to the group.

Now set the Protein Options back to Group similar proteins

Finally order the Protein table (A) on Peptides, and then right click on the table and create Quick Tags for

proteins with Anova p-value<0.05 and a Max fold change22 .

L3 LC-MS Tutorial - Progenesis LC-MS

=8 o =

File
= Reference Run Experiment  Review Peak  Peptide Identify Refine Resolve Review Protein e @00
Import Data  Selection Alignment Filtering  Design Setup  Picking Statistics Peptides  Identifications Cugm Proteins Statistics Report non | inear
st s
Proteins — | e Peptides of gi| 260682215 = Mo filter applied
Y Y
| Accession Peptides Conflicts Score Tags v * ‘ # Score Hits  Mass Mass error (p...  RT (mins) Charge Tags = Abundance Conflicts Peptide Seq *
@ 211255101963 (1) 29 0 3.37E203 g 210 102 10 1502.794 0.227 28.7 2 v q 8.32E+05 0 @ cE Ics| E
P gil T 2.03E+03 330 445 10 1732.899 0.463 28.9 3 [ es7E-05 0 @ arann
@ il1266924 1.21E203 471 77.5 10 1732899 0.552 8.9 2 v gl 5.asEes 0 @ utann
@ gil209571 New tag.. 1.25E+03 V] 268 87.9 10 1286.671 0.399 39.9 2 v o\l 9-16E-05 0 @ TaimE
@ =il5e68937 Quick Tags e Anova p-value... 7] 284 55 10 1051.555 0.19 23.3 2 v a97E0s 0 @ xorst
@ =i11267004 B Edit tags Mas fold change... 7 400 127 10 169293 0.111 45.3 1 v [ s8aee0s 0 @ vyiic.
a4 (M ] » 1 1 | r
1 Protein: gi|260682215 cell surf: protein (p ive hemagglutinin/adhesin) precursor [Clostridium difficile CD196]
i|209571234 cell wall protein V [Clostridium difficile]
Protein Resalution
Conflicting proteins for feature 210 Peptides of gi|209571234
| Accession Peptides Conflicts Protein Score Peptic | # Score Hits  Mass Mass error (p...  RT (mins) Charge Tags v Abundance ConflictsPeptide Seque *
@ eil260682215 23 0 2.03E+03 102 181 nrs 8  1666.828 1.22 41.6 2 v E 4.71E+08 0 @ 7Tvpesp
& gil209571234 12 0 1.25E+03 7] 102 Fl 210 102 10 1502.794 28.7 2 e ‘? 0 @ ceicsi|E
B z30 44,5 10 28.9 v o @
Fl 4n 77.5 10 28.9 v o @
B 284 55 10 Iy 23.3 2 v =9 o @ v
E 400 127 10 169293 0.111 45.3 2 e Q o @ v
416 16 10 1708.872 2.59 46.1 ) v B 0 @ vvarpar
1705 61,3 9 1708.867 0.0958 46,1 3 v [ tareos [ ]
429 937 8 1588.82 0.413 39.3 2 v B astEe0s [V ]
B 472 124 10 4 2 v 0§
o] ol < | m | - B 3

Protsin options...

®ees
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Having created these protein tags you can use them to filter the protein table so that it only displays those

proteins that demonstrate a 2 fold or greater significant change.

E§ LC-MS Tutorial - Progenesis LC-MS ===
File -
Reference Run Experiment  Review Peak Peptide Identify Refine Resolve Review Protein A . LS
Import Data Selection Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report n 0 n i I n e G r
——
Proteins = Tag filter applied Peptides of gi| 255101963 N filter apptied
Y proteins may be hidden I Edit... I
Accession Peptides Conflicts Score Tags Filter the proteins @ jdance Conflicts Peptide Seq *
- [
(@ 211255101963 (+1) 29 0 3.37E+03 3 +07 0 @ vFFEG—
T s o 203503 Create a filter
.03E+ 3
@ Show or hide proteins based on a selection of their tags. Move tags to the appropriate boxes to 07 o @ zcoso
@ £1209571234 12 o 1.25E+03 create the filter. For more guidance, please see the enline reference. +03 o @ icoso
@ 21126698450 (+1) 12 0 1.216+03 <07 0 @ cruoc
N Available tags: Show proteins that have all of these tags: ,
@ gi15668937 (+1) 12 o 1.41E+03 <07 0 @ crinc
@ wi1126897970 S 0 683 @ Anova p-value < 0.05 +05 0 @ cruoe.
@ Max fold change = 2
4 ([ 3
A = A Show proteins that have at least one of these
1 Protein: gi|255101963 cell surface protein (S-layq tags: P
¥ Peptides of selected protein
Peptide Views | Protein Resolution
Ismndardised Expression Pr Hide proteins that have any of these tags: 009
A c I
1 e i
5 AR
)
__—1 543 Imh o B
i T\ Clear the e LU
5 = \ ! |-',|.|'l .
. A\ s I 5
% o8 \ £ 44787 2 '
8 \ z z
3 ‘ 2 2
£ 00 i
5 N\ 84.783
= \
3 A\
2 55 \ 47,079
5
g \
&0 b s T T T T T
656 657 658 659 660 500 1000 1500 2000
45 mz miz
Section Complete

This will filter the Protein list so that it now displays only the proteins that show significant increases in

expression with a Maximum change of 2 fold or more.

You can export this filtered Protein list (csv format) by selecting
Export Protein List from the File menu. You can control the
data output required, using the dialog provided.

Export Protein Measurements

Choose properties to be included in exported file

Mccession

Peptide court

Peptides used for guantitation
Confidence score
Anova {p)*

Max fold change
Highest mean condition
Lowest mean condtion
Description

Nomnalized abundance
Raw abundance
Spectral counts

Tags

(=)

OK

] [ Cancel

Now move to the Review Proteins section by clicking on Review Proteins icon on the workflow at the top of

the screen.
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Stage 12: Review Proteins

The Review Proteins stage opens displaying those proteins that meet the conditions for the active protein
filter, applied in the previous section, showing all the proteins with a significant fold change of 2 fold or
greater.

Filter the proteins

Create a filter

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

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

Anova p-value £ 005 (117 proteins)
a Max fold change = 2 (91 proteins)

Show proteins that have at least one of
these tags:

Hide proteins that have any of these tags:

Clear the filter

As an example let us explore Thirodoxin. The table indicates that this protein is most highly expressed in
Condition A by 11.3 fold over the lowest condition (C) .

ELC-MSTutDHaI- Progenesis LC-MS EI@
File
Reference Run Experiment  Review Peak Peptide Identify Refine Resolve Review Protein eo ! LR

Import Data Selection Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Prﬁn; Statistics Report n 0 n I I n e G r

‘ Y Tag filter applied (Protein options... | [AG 2] @vel~
proteins may be hidden
Accession Peptide count Confidence score Anova (p) Tag |+ Max fold change Highest Mean Lowest Mean Description
@ 0i|209571234 12 1.25E+03 2.34E-07 * 62 A C cell wall protein ¥ [Clostridium difficile] -
@ 0il126699603 3 236 1.34E-06 * 5.4 A [ putative decarboxylase [Clostridium difficile 630]
@ 0i1126699063 & 368 2.37E-06 * 18.3 [od A putative S-nitroimidazole reductase [Clostndium difficile 630]
@ gil126700794 3 235 2.86E-06 * 6.54 c A glyceraldehyde-3-phosphate dehydrogenase 2 [Clostridium difficile 630]
@ 0il126698450 (+1) 12 1.21E+03 3.25E-06 * 16.5 [ A ABC transporter, substrate-binding lipeprotein [Clostridium difficile 630]
@ o0il126701103 1 51.7 6.58E-06 * 6.16 A C ribose-5-phosphate isomerase 2 [Clostridium difficile §30]
@ gil126701178 4 286 6.69E-06 * 4.7 A [ transcription elongation factor [Clostridium difficile 630]
.‘ gi|126699939 3 236 9.78E-06 * 8.01 A C transketolase [Clostridium difficile 630]
T ] e e ) e o e ey
.‘ gi| 126697680 5 2.13E-05 5.79 A [ putative subunit of oxidoreductase [Clostridium difficile 630]
@ 0i|5668937 (+1) 12 1.41E+03 2.23E-05 * 3.78 A C flagellin [Clostridium difficile]
@ 0il126699756 4 241 2.32E-05 * 9.12 A [ elongation factor Ts [Clostridium difficile 630]
@ ogil126699140 1 40.1 3.06E-05 * 12 A C ferredoxin-MADP(+) reductase subunit alpha [Clostridium difficile 630]
) 0i|126628435 1 48.9 3.11E-05 * 12.7 Cc A oligopeptide ABC transporter, substrate-binding lipoprotein [Clostndium dif
@ oil126700634 3 298 3.14E-05 * 6.17 A C PTS system, 1IB component [Clostridium difficile 630] -
< m ] v
ioredoxin [Clostridium difficile 630]
[View peptide measurements
A C

| ]

]
]
&
S
a
<
b
o
=
]
E
£
5
=
=
E
Wy
[=
<

|
T

Total number of displayed proteins: 123 Section Complete . #)

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.
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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.

S LC-MS Tutorial - Progenesis LC-MS =] =]
Eile (R ]
Reference Run Experiment  Review Peak Peptide Identify Refine Resolve Review Protein - L] e
Import Data Selection Alignment Filtering Design Setup Picking Statistics Peptides Identifications  Conflicts Proteins Statistics Report

nonlinear
@ Q@ o @ o Q@ Q Q Q ™ Py @ oAl
Protein: thioredoxin [Clostridium difficile 630]

Accession: g 9126699971
Peptides

E # Score Anova (p) Max Fold Change Highest Mean Lowest Mean Abundance myz Charge Retention Time Mass error (ppm) Peptide Sequence

Medifications

VDEVTKDDATVPNIENMIK _

VDEVTKDDATVPNIENMIK

* YLGLPT * AIYK [7] Oxidation (M)
| #" DDATVPNIENMIK

" VDEVTKDDATVPNIEN IK [17] Oxidation (M)

Standardised Expression Profiles -

A 5

Modified proteins can be located by specifically searching 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.

Reference Run Experiment Review Peak Peptide Identify Refine Resolve Review Protein (XA ’ LR
Import Data Selection Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report n 0 n I I n e a r
@ @ @ @ @ @ “ @ @ “ @ @ @ R
Tag filter applied [ P ] [AC ‘] 1@ Help ~
proteins may be hidden Edit... Search L
Agccession Peptide count Confidence score Anw‘a {p) Tag = Max fold change Highest Mean Lowest Mean Description
@ gil126693063 [ 368 2.37E-06 ‘ 18.3 C A putative 5-nitroimidazole reductase [Clostridium difficile 630] <
@ gil126700794 3 235 2.87E-06 e 6.54 [« A glyceraldehyde-3-phosphate dehydrogenase 2 [Clostridium difficile 630]
@ 0il126698450 (+1) 12 1.21E+03 3.25E-06 e 16.5 [« A ABC transporter, substrate-binding lipoprotein [Clostridium difficile 630]
@ 011126701103 1 51.7 6.61E-06 a 6.16 A [ nbose-5-phosphate isomerase 2 [Clostridium difficile §30]
@ 0il126701179 4 286 6.68E-06 a 4.7 A [ transcription elongation factor [Clostridium difficile 630]
@ oil126699939 3 236 1.09E-05 ‘ 7.85 A C transketolase [Clostridium difficile 5630]
:": 1126699971 1.22E-05 |13 & |c | thioredoxin [Clostridium difficile 630
L |§| Anova p-value = 0.05 -_ [ =]
@ gil126697690 lE‘ Max fold change = 2 2.13E-05 e 5.79 A C putative subunit of oxidoreductase [Clostridium difficile 630]
@ 0il5668937 (+ 2.25E-05 e 3.78 A [ flagellin [Clostridium difficile]
New tag...
@ 011126699756 - g E-nE — ot A C elongation factor Ts [Clostridium difficile 630]
Quick Tags r Anova p-value... N .
@ 0il126699140 A [ ferredoxin-MADP(+) reductase subunit alpha [Clostridium difficile 630]
\_? Edit tags Max fold change... - R -
@ 0il126698435 g C A oligopeptide ABC transporter, substrate-binding lipoprotein [Clostndium difficile
Sequence..
@ gil126700634 3 288 2 = = A C PTS system, 11B component [Clostridium difficile 630]
Medification...
@ 9il255101963 (+1) 235 3.37E+03 A C cell surface protein (S-layer precursor protein) [Clostridium difficile QCD-53q4:
Peptide tags contain...
@ gil126693940 1 73.3 w A [ transketolase [Clostridium difficile §30]
@ gil126701233 1 44.9 4.57E-05 e 3.51 A [ ferredoxin [Clostridium difficile £30] =
<] m »
Selected protein: thioredoxin [Clostridium difficile 630]
View peptide measurements
A C
o
i
5 16.0
]
c
Hase
155
=
& 150
m
Ei4s
=3
E
-E 14.0 -
7] M4
Eiss ~
Total number of displayed proteins: 51

progenesis 48



Progenesis LC-MS User Guide

To find those proteins containing peptides with
Carbamidomethyl on cysteine residues enter _ _
Carbamidomethyl (C). This will automatically provide a Vihere any peptide of 2 protein has

New Quick Tag IEI

named tag when you click Create tag. Repeat this for Modification with: | Carbamidomethyl () |
Oxidation of methionine residues.

Can I use wildcards?

Apply the following tag:
[Modification with Carbamidomethyl (©) |

| Create tag H Cancel

To reduce the table to displaying only these proteins with
modified peptides (carbamidomethylation on cysteine) use the tag filter to focus on these proteins.

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 gnline reference.

Awailable tags: Show proteins that have all of these tags:
O Anova p-value £ 0.05 (117 prot
@ Max fold change 2 2 (91 pro

Modification with Oxidation (M) (11 proteins)

Modification with Carbamidomethyl (C) (2 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.

-3 LC-MS Tutorial - Progenesis LC-MS

[E=8 E=R =
File
Reference Run Experiment  Review Peak Peptide Identify Refine Resolve Review Protein LA ! s

Import Data  Selection Alignment Filtering  Design Setup Picking Statistics Peptides  Identifications  Conflicts Pru.l.ems Statistics Report non | Inear

" ? Tag filter applied = ‘ [ Protein options... ] [Ac v] @ Help =
proteins may be hidden

Accession Peptide count Confidence score Anova (p)| Tag | v | Max fold change Highest Mean Lowest Mean Description
I zaseon — asa 6 A gycrdsivie 5 hephtsdebyiogense 2 (s dfficie 50—
@ 0il126698450 (+1) 12 1.21E403 3.25E-06 Y 16.5 c A ABC transporter, substrate-binding lipoprotein [Clostridium difficile 630]
@ 01126701233 1 44.9 4.58E-05 ] 3.51 A [ ferredoxin [Clostridium difficile 630]
@ gil126697752 3 546 5.54E-05 ¢ 2.23 A c NAD-specific glutamate dehydrogenase [Clostridium difficile 630]
@ 011126700750 8 687 6.2E-05 . 2.44 [ A enolase [Clostridium difficile 630]
@ gil126698407 3 181 0.000689 & 2.74 A C rubredoxin oxidereductase (desulfoferredoxin) [Clostridium difficile §30]
@ ail126697570 8 683 0.00121 ¢ 2.05 A c electron transfer flavoprotein alpha-subunit [Clostridium difficile 630]
@ 01126698287 4 319 0.00458 ] 1.57 A [ putative aminoacyl-histidine dipeptidase [Clostridium difficile 630]
@ 01126697969 8 823 0.0189 ‘ 1.77 A c electron transfer flavoprotein beta-subunit [Clostridium difficile 630]

< n

Selected protein: glyceraldehyde-3-phosphate dehydrogenase 2 [Clostridium difficile 630]

View peptide measurements

A

ArcSinh Normalised Ab

Total number of displayed proteins: 123 Section Complete >

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

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.

£33 LC-MS Tutorial - Progenesis LC-MS = e |
Eile ve
Reference Aun Experiment  Review Peak  Peptide Identify Refine Resolve Review Protein °08 0.
Import Data  Selection  Alignment  Filtering  Design Setup  Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report nonllneal‘
uestion: i .
Q Principal Components Analysis
Are there any outliers in my data? 06
Does my data cluster according to my experimental E j ' j j '
conditions? b
L oot ]
What's this?
Principal Components Analysis produces a simpiified, graphical ¢ 0
representation of your mutidimensional data. g
More... H
200 gil209571234
S
= 02 + 4
H
]
2
Experiment design: | AC -] £ 047 ]
No filter applied ¥ o5 1 4
Create... :
0.8 ! ' I I .
Accession Anova  qValue Power Tag v Cluster * : ' ! '
0.4 -02 oo 02 04 06
i[2095... 233607 2.B1E-06 2.9995 - )
el z e o = Principal Component 1 »| 89.23%
gi11266... 1.336-06 7.84E:06 ».99%5 @
g11266... 2.37E-06 7.84F-06 ».9995 m Standardised Expression Profiles -
g111267... 2.87E-06 7.84E-06 2.9995 @ N c
gil1266... 325608 7.34E-06 2.9995
15
gi11267... 6.61E-06 1.156-05 ».9995
gi1267... 6.68E-06 1.15E-05 >.5995 () |
g 10 T \
€i11266... 1.09E05 1.64E-05 2.9995 @) H o A\
- E \
1266... 1.22E-05 1.64E-05 z.9995 H \
ail z & 2 os \
gil1266... 213E-05 2.34E-05 ».9995 (J H \
H
gi(5688... 205605 2.34E-05 :.9995 () E 00
gi11266... 2.326-05 2.34E-05 ».9995 @ 2 N
3 \
gil1286... 3.05E05 2.37E-05 =.9995 () § oc \
. -]
gi[1266... 3.11E-05 2.37E-05 2.9995 H \
gi1267... 3.126-05 2.37E-05 >.9995 () E 1o N .
g12551... 314605 2.37E-05 ».9995 ()
2111266... 3.856-05 2.73E-05 ».9995 () 15
gi1267... 4.57E-05 2.89E-05 ».9995 @ il Section Complete (3)

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.

£.3 LC-MS Tutorial - Progenesis LC-MS (=N o
File ce
Reference Run Experiment  Review Pesk  Peptide Identify Refine. Resolve Review Protein *00e0.
ImportData  Selection  Alignment  Filtering  DesignSetup  Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report nonllneﬂ r
Question: Dendrogram
Group my proteins according to how similar their expression 2.5
profies are. ]
What's this? ]
We have used Correlation Analysis to evaluate the 20 -
relationships between the expression profies of your proteins. B
The resuits are shown in the dendrogram. ]
More... 15 4
o ]
g
M ]
Ask another question w L.: B
8.0 d
Experiment design: | AC v] |
N filter applied B
Create... q
05 —|
Accession Anova  qValue Power Tag v Cluster * i
2i12095... 2.33E-07 2.B1E-06 2.9995 () ] . Flm‘j [ I I |
3 0.0 1 2 E 8\ ==2a=x5=: anewsmamEva: e nsn mnans Er

€i11266... 1.335-06 7.84E-06 2.9995 ()

il1266... 2.37E-06 7.84E-06 =.9995 () Standardised Expression Profiles v]

2i11267... 2.87E-06 7.84E-06 z.9995 ()
€il1266... 3.256-06 7.34E-06 2.9995 o

2il1267... 6.61E-06 1.156-05 ».9995 ()
. 6.68E-06 1.156-05 2.9995 ()
. 1L09E05 1.64E05 2.9995 ()
. 122E05 164505 2.9995 | Q)
. 213605 234605 2.9995 | 3
. 225605 2.34E05 2.9995 | Q)
. 232605 234805 2.9995 ()

.. 3.05E-05 2.37E-05 2.9995 ()
- 3MEQS 2.37E05 2.9995 ()

2i11267... 3.12E-05 2.37€-05 =.9995 ()

2i12551... 3.14E-05 2.37E-05 2.9995 | 5

gil1266... 3.85E-05 2.73E-05 =.9995 ()

COOOOOOLOOOOOOTLOLOLOO

2i11267... 4.57€-05 2.89E-05 =.9995 ()

2 Section Complete @)

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

Filter the proteins @

Create a filter

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

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

@ Anova p-value £ 0.05 (117 proteins) @ Modification with Carbamidomethyl (C) (9 proteins)

e Max fold change = 2 (91 proteins)

Modification with Oxidation (M) (11 proteins)
Show proteins that have at least one of these tags:

Hide proteins that have any of these tags:

As an example we will create a report for only the proteins containing peptides with Carbamidomethyl on
cysteine residues enter Carbamidomethyl (C).

First reduce the proteins to report on by selecting the ‘Modification with Carbamidomethyl (C)’
tag. In this example it reduces the number of proteins in the table to 9.

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

Un-tick as shown below

Click Create Report

. LC-MS Tutorial - Progenesis LC-MS

Eile

Reference Run

Import Data

| Protein report IPept\de report I

Selection Alignment

Experiment  Review Peak Peptide Identify Refine Resolve Review Protein
Filtering Design Setup Picking Statistics Peptides |dentifications Conflicts Proteins Statistics

Report

===

nonlinear

Proteins

Experiment design: [AC

Report Design

7]

Title  LC-MS Tutorial

== Tag filter applied
Y features may be hidden

Edit... ‘
' Select the sections you wish to include in your report:

Accession
gi[126700794

Anové(p)
2.86E-06

0i|126698450 (+1) 3.25E-06

0i|126701233
0i| 126697752
ai| 126700790
0i| 126698407
0i| 126697970
0i| 126698287
0i| 126697969

mn

4.58E-05
5.54E-05
6.2E-05
0.00068%
0.00121
0.00458

0.0189

Fold
6.5
16.5
3.5
2.2
2.4
2.7
)
1.8

1.8

Tag | = ~ | [] overview run
~ | [[] Data processing methods

~ | [[] Experiment design

-~ Protein report

Include tables showing protein abundances and peptides identified for each protein

Protein table
Peptide tables

-~ Protein Details

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

eececeecce

Tags
Expression profile

~ | [[] Feature table
~ | [[] Feature details

Create Report

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

*®0s
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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

LC-MS Tutorial

Experiment: LC-MS Tutorial

Report created: 26/07/2011 17:52:30

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
A ©
gi[126698450 12| 1205.26 | 3.25e-006 | 16.53 6 ABC transporter, substrate-binding lipoprotein 4.26e+005 7.05e+006
[Clostridium difficile 630]

ai[ 126697969 8

gi| 126697752
2i1126700790 8| 6
8i[126697970 2| e NAD-specific glutamate dehydrogenase [Clostridium difficile 630]

6 peptides
ai| 126697752 6
2i]126698287 4] 3 Sequence Feature | Score | Hits | Mass Charge | Tags | Conflicts | Modifications Average Normalised

Abundances

gi|126700794 3 2 A @
2i[ 126598407 31 74 | DvmvFEMAQSQUK 1723 | 68.56| 8[1493.7181 2| 0 9.40e+004 | 4.78e-004

EHGMLLNFPGAK 1401 | 45.16( 10(1295.6620 2 E 1] 1.32e+005 | 6.25e+004
gilize7nzss ! LGMEPAYYELLK 1806 | 61.20 6|1361.7223 I 0 1.040+005 | 3.87e-004

LTGQSSIGVITGKPVEFGGSLGR 486 | 80.48 | 10|2259.2211 3 E 0 4,67e+005 | 2.15e+005

LTGQSSIGVITGKPVEFGGSLGR 2247 [ 105.56 4 2259.2214 z E 0 1.32e+005 | 5.71e+004

LVCEAANGPTTPEADEVFAER 3507 | 98.08 2| 2275.0402 2 i a [3]| 6.22e+004 | 2.808+004

Carbamidomethyl
(€)
TAATGFGVAVTAR
Accession gi| 126697752

Tags

i Most abundan| Description NAD-specific glutamate dehydrogenase [Clostridium difficile 630]

(@ | Anova p-valud Peptides 6

(| Max fold chan Score 545.94

o Anova 5.5390970961965991E-05
| || Significanthy o
ted 1 Fold 2.2294729343201265
8 | Up regulated | @ Anova p-value = 0.05
[:l Up regulated | GMax fold change = 2

éModiﬁcation with Carbamidomethyt (C)

\
P

1w

ral

ArcSinh Normalised Abundance

\
¥

L

a

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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Creating an Inclusion list

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

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

Reference Run Experiment Review Peak Peptide Identify Refine Resoclve Review Protein
Import Data Selection Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report

First return to Review Peak Picking using the Workflow icons.

Review Features Experiment design: [M
—
Create... |
F Anova (p)  Fold Tag + Motes Hi
3672 4.36E-13 Infinity v i __J Add note... C
With no filters applied right click on a feature in the table, 9gen 7 eca Lnsinis & -] Addnote... A
select Quick tags and click on No MS/MS data. 7,4 @  Mostabundant @ L Adnote... A
@ Anova p-value £ 0.05
14 ® Ll adnote... C
19 @ Max_f_old Cha"ge_a 2 ® L adnote... C
- Significantly up in C F & Addnote... -
33 Mew tag... B L] Addnote... c
16 Quick Tags s Anova p-value.., C
71 ﬁ' Edit tags Max fold change... A
30 4.15E-11 Infinmity re Mo MS/MS data C
4299 4.25E-11 Infinity e Mo protein ID C
Filter the features 5
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.
Filter the table so that it is only showing features with an fulebletagz Show festures thet have o of these tegs:
Anova p-value £0.05 and No MS/MS data. To do this click %:}jjij;”j:jn";;z || et €005 e )
Create and drag the two tags on to the Show features that Sgnificantly ipin€ (453 festured -
have all these tags and click OK. these tage:

Hide features that have any of these tags:

Select all of the features that are displayed, right click and
create a New tag called Inclusion 1 ({learthe fiter ]

Review Features Experiment design:

= Tag filter applied |

ko SRR v |

# Anova(p)  Fod Tag v MNotes Highest Mean Lowest Mean  m/z T Mass RT(mins)  RTwindow  Abundance  Intensity  MaxCV (%) MS/MS  +
9850 7.BE3  Infinity [ .| Addnote.. A c 5922267 3 1773.658  41.629 0.302 631E-03  5.28E:04  0.984 0
7268 637612 Infinity v [ .| Addnote.. A c 457.7683 2 913.522 25.998 0.378 476600 T.2E404 161 0
142 B22F47 lntia CE | Addnote... c A 9012218 2 1800429 39166 1.19 4.2E:06 14307 301 0
3908 .6 W Mostabundant Add note... c A 14410473 5 72007 39.21 0.567 2.59E+05 2.96E+05 2.57 0
3306 1.53 @ Anova p-VE'UE SbD Add note... C A 533.9859 3 1598.936 30.001 0.459 2.02E+04 3.63E+05 2.33 L]
7ig0 .57 @ Mexfold change>2 Add note... A c 822376 T 16427 39339 0.437 133604 T.T1Ee04 2.8 0
15092 5.64 Sigmf\cantly upin & Add note... C A 639.6683 6 3831.966 36.746 0.123 511 2.58E+04 1 L]
6424 9.83 i Addnote... c A 1293.8403 4 BI71.332 30419 0.415 5.ATES04  1.62Es05 402 0
3650 1.2 NEWtﬂQ‘-- Add note... A C 594.6871 r 1187.36 36.623 0.876 3.32E+04 1.73E+05 4.1 L]
7868 1.34 Quick Tags v | acdnote... A c 12749299 3 3821768 31.393 0.246 239E404  6.69Es04 406 0
13196 1.79 j\ Edit tags Add note... A C 731.7229 3 2192147 42.643 0.136 3.93E+03 3.5E+04 3.66 L]
2615 1SIETOTRERY T gl Addnote... c A 1581.9685 5  7904.806  50.488 0.63 399E-05 4626405 555 0
11100 2.15E-10 Infinity v F _J Add note... C A 1018.0191 r 2034.024 41.883 0.396 8.02E+03 7.56E+04 4.07 L]
629 224610 Infinity v [l ] Asdnote A c 6082679 4 2429.043  4ddd 0.445 1466404 1.03E:05 446 0 -

=

Create new tag

D Inclusion_1

Call the new tag Inclusion_1.

oK | [ Cancel |
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Now use the new tag to filter the table to display only those
features that show a Significant Change and DO NOT have any

MS/MS spectra.

Then select Export Inclusion List... from the file

menu and select the appropriate format.

Filter the features.

Create a filter

Show or hide features ba
boxes to create the filter.

==

sed on a selection of their tags. Move tags to the appropriate
For more guidance, please see the online reference.

Avzilable tags:

Show features that have all of these tags:

(@ Most sbundant (235

(I Max fold change = 2
Significantly up in C

(@ Anova p-value < 0.05

(W Mo MS/MS data (348

Inclusion_1 (5305 features) ‘

Show features that have at least ane of
these tags:

Hide features that have any of these
tags:

Clear the filter | Cancel |
£ LC-MS Tutorial - Progenesis LC-MS
File
Experiment Review Peak

Save Filtering Design Setup Picking <
3 Close o

Export Feature Data... ]

|A£ -

Import Feature Numbers as Tag..

Export Inclusion List 3 ABLinclusion list
% Exit MassLynx mass inclusion list
- Thermo Finnigan inclusion list
9850  7.8E-13 Infinity v
. - More Inclusion List Formats...
7268  6.37E-12  Infinity v
142 8.22E-12  Infinity v | [l sl Addnote... [ A
Finally save the file to an appropriate location
Export Inclusion List ==
Savein Inclusion Lists - @M
T Name ‘ Date modified Type Size
=l This folder is empty. Inclusion list retention time windows
Recent Places
|| Do you wart to widen the retention time windows
Desktop
.T by (0.00 | minutes?
Andy Borthwick
1A Yes l [ Mo
Computer
‘ i
'™
= Fenane - Sove
etworl
Saveastype: [ Themo Finnigan incksion lst fies (*tx) - [ cancel |
Help

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

controlled using the following dialog.

If you require further information on the inclusion list file formats then click Help.

Note: The new LC-MS runs can then be added to the original experiment to increase the MS/MS coverage
using the Add files facility at the Data Import Stage.

Congratulations!

This document has taken you through a complete analysis using Progenesis LC-MS, from Alignment through
Analysis to generating lists of interesting features using powerful Multivariate Statistical analysis of the data.

Hopefully our example has shown you how this unique technology can deliver significant benefits with

e Speed
e Objectivity
e Statistical Power

If you would like to see the benefits of running Progenesis
SameSpots using your own runs and explore the Progenesis LC-
MS workflow please go to Appendix 3: Licensing Runs (page 58).
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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 (Thermo and Waters) 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.

Create New Experiment @

Create a new label-free experiment named:

LC-M35 Tutorial

Data type

Profile data

) Centroided data

Resolution (full width at half maximum) 5000

Machine type High resolution mass spectrometer
e.g. Thermo LTQ Orbitrap, Bruker Maxis, Waters SYNAPT, Agilent QTOF, AB SCIEX Trip

High reselution mass spectrometer

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

Thermo FTI-CR

Experiment falder

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

() Choose an experiment folder

|| Create experiment II Cancel

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

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

Then locate your data files using Import...

E3 LC-MS Tutorial - Progenesis LC-MS =8 |EcE ==
Eile oo
Reference Run Experiment  Review Peak  Peptide Identify Refine. Resolve Review Protein 9 oo
Import Data  Selection Alignment. Filtering  Design Setup Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Rt MON I Inear
& Help ~
Import Data © help

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

Format: | mzXML files v] lmpurtml

nload others

O

4155.

mzXmL files
fﬁ‘ze‘:’ Version: 1.0.4175.19031 hecki
29K 2 1 NetCDF files v, £necang £ Select files =
forany g om0 Lo 1anag prashy that
might afff /=r=on: 1041 ns that you @ Y=k v ¥ ~[+ carch LC-MS._Tutorial 40
o thermo maw Files oo (=) » Lems Tutorial 40 [4 ][ Search L5 Tutoniatao P

List style: port details Eiaatzearamblosfaldey &)~ O @
- 4 Libraries “  Name Size Date mc
[ Documents . o
X L] ALmzml M9372KB  20/05/2(
&' Music it T o
[ A2.mzml 362,602KB  20/05/2(
[=] Pictures A ;
= L] Admaml 313521 KB 20/05/2(
B videos -
L clmaml 370529 KB 20/05/2(
B Andy Borthwick -
[ c2mami 405,650 KB 20/05/2(
18 Computer
[ Gmaaml 380,594 KB 20/05/2(

€ Network
[ Control Panel

1 Parrela Bin T e — C

No runs have been imported yet } 6 items

File name: v maXML files (*.mzxmi) -

About this experiment
* Runs in the experiment: 0
« Feature detection: Default
* Peak processing: Profile data

Locate and select all the Data files (Al to C3).

®ees
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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 reduction routine’, which reduces the data by several orders of magnitude but still retains

all the relevant quantitation and positional information.

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

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.

ﬂ LC-MS Tutorial - Progenesis LC-MS
File

Resolve Review

Conflicts

Identify Refine
Peptides  Identifications

Review Peak
Picking

Peptide
Statistics

Experiment.
Design Setup

Reference Run

Import Data Selection Alignment Filtering

Import Data Al

Actions v | \EJ

Protein
Proteins Statistics

[B= ECh ==

LA X X XY

nonlinear

© Help ~

Import your run data 500 1000 1500
Select one of the available data formats then miz »
click the Import button:

Format: | mzXML files ~H Import...

@ About this data format | % Download others

About this run
* MS/MS count: 8,983
* Peak count: 1,109,644
* Total ion intensity: 2.188e+009
* Masked areas: none

Review the chromatography

Look at all of the runs in the list below, checking
for any problems with the chromatography that
might affect analysis. Remove any runs that you
think have significant problems. more »

List style: 28 Ion intensity maps |B= Import details‘

Al

Imported successfully

A2

Imported successfully

A3
Importing: 36% complete

C1
Pending import. fou

c2
Pending import

c3
Pending import..

100

« Retention Time (mins)

About this experiment
 Runs in the experiment: 6
o Feature detection: Default
* Peak processing: Profile data

Zoom: ‘E‘

Note: as each data file is loaded the progress is reported in the Import Data list. The dialog below the run

Section Complete )

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.

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

i A3 |
: "
Mask areas for peak picking...
Cc1
Imported I X Remove run Delete

Now move to the next stage in the workflow (page 6 in this user guide) by clicking Section Complete.

*®0s
progenesis

56



Progenesis LC-MS User Guide

Appendix 2: Stage 1 Data QC review and addition of exclusion areas

During the process of Data QC you may identify areas of the raw data for a particular run that appear 'noisy'
yet still have identifyable 'isotopic patterns'.

For example if the run is part of a 'replicate set' of runs it is possible to exclude such areas on the noisy run
by applying a mask to the area. By doing so this area is excluded during the initial part of the detection
process in order that it does not 'interfere’ with the detection of the features in the replicate group.

To do this select Masked areas from
bottom left of the screen.

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

mask.

selected run on the

730

Actions =

Mask areas for peak picking...

Delete
TroraroInrEnsyT2iolSe + 009
* Masked areas: 1

)( Remaove run

[Qzoom | [& zoom out | [ zoom to fit

miz

£33 My Expt - Progenesis LC-MS [E=n[EcE ==
File _
090
Run Experiment  Review Peak Peptide Identify Refine Resolve .
Importpata  selection alignment Filtering  Design setup picking statistics Peptides  identifications  conflicts Proteins. statistics. Report n 0 n ‘ | n ea r
Mask areas for peak picking A
Drag out a rectangle on the run to create a mask.
Masks are used to prevent noisy or contaminated 15.0024
areas from influencing peak picking.
Selected mask
m/z from |305.9595 %+ to |2000.4375 = [
time from |21.005 % to |30.007 =
Tk Remove selected mask 5.394
All masks
The following areas of this run will not contribute
any data to peak picking:
100.234
.
£
r |
E
5
g
£ 135.1314
V"
155.6014
176.225
T T T T
500 1000 1500 2000

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

the isotopic features in the noise.

Note: if the level of noise is high and
affecting many of your runs a
preferred approach would be to re-
optimise the chromatography to
improve the levels of noise in your
data.

*®0s
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My Expt - Progenesis LC-MS
File
Reference fun

Import Data  Selection  Alignment

Import Data

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

Review the chromatography

Look at all of the runs in the list below, checking
for any problems with the chromatography that
might affect analysis. Remove any runs that you
think have significant problems. more =

List style: 3 Ton intensity maps [BZ Import details|

Y x
R ——
[

c

" Imported successfully

About this experiment
* Runs in the experiment: 3
« Feature detection: Default
* Peak processing: Profile data

Format;: Thermo -Raw Files _~] _importa

@ About this data format | ¥ Download others

3
< Retention[Time (mins)

Experiment  Review Peak
Filtering  Design Setup

Picking

Peptide.
Statistics

==
dentity Refine Resolve Review Protein °00 00
Peptides Identifications  Conflicts  Proteins  Statistics Rt O I inear

= )2

750 800

About this run

m/z >

* MS/MS count: 17,375
. unt: 2,871,783

intensity: 2.009e+009

. n
 Masked areas: 1

Section Complete 2)

®
)
E

Zoom: |
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Appendix 3: Licensing runs (Stage 3)

When setting up a New experiment if you are evaluating Progenesis LC-MS with unlicensed runs then the
licensing page will open after Reference Run Selection.

Reference Run
Import Data Selection Licensing Alignment

If you already have a programmed dongle attached to your machine then the License Runs page will
not appear.

To use this page to License your Runs you must first either obtain an ‘Evaluation’ Licence Code from a
Nonlinear Sales Person or purchase alicence code directly from Nonlinear.

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.

L3 LC-MS Tutorial - Progenesis LC-MS (=N R <=
File _
Reference Run Experiment  Review Peak Identify Refine Resolve Review A , L R
Import Data Selection Licensing Alignment Filtering Design Setup Picking Peptides Identifications Conflicts Proteins Report n o n ] I n eo r
Dongle | License Runs
This installation is currently restricted to .

I | d | Run name Licence License
analyse licensed runs anly. state o
To license your runs, you need an D:\DeskTop Folders\LC-MS Tutorial 3.0\Original mzXMLs"Original Files"A1mznld Unlicensed
evaluation licence code which can be D:\DeskTop Folders\LC-MS Tuterial 3.0\Criginal mzXMLs"Original Files*\A2 mznld Unlicensed
obtained from a sales representative D:\Desk Top Folders\LC-MS Tutorial 3.0%0riginal mzX¥MLs"Original Files' A3 mznld Unlicensed
Once licensed, your runs can be D:\DeskTop Folders\LC-MS Tutoral 3.0%Original mzXMLs"Original Files"C1mznld Unlicensed
analysed on any installation of the D:\Desk Top Folders'\LC-MS Tutorial 3.0\Criginal mz¥MLs"Original Files\C2 manld Unlicensed
sofware. The licence is automatically D:\DeskTop Folders\LC-MS Tutorial 3.0%Original mzXMLs"Original Files"C3 mznld Unlicensed
included when archiving an experiment
If your runs have been licensed on
another computer, click here to make the
licences available on this computer
If you have one. you can ppen a licence
file to install
If you have just installed a dongle, click
here

Run licence code:  006:0006000¢00¢ Use Licence Code

Section Complete (2)

A message confirming successful installation of your licences will appear.

Installation complete @

Click OK, the view will update and Alignment, the next stage in the workflow, will open with the licensed files.
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Appendix 4: Manual assistance of Alignment

Approach to alignment

To place manual alignment vectors on a run (A2 in this example):

1. Click on Run A2 in the Runs panel, this will be highlighted in [[Cent==T]
green and the reference run (A1) will be highlighted in magenta. | NN |:| H B
B

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

3. First ensure that the size of the focus area is set to 8 or 16 in LR
the Focus grid size on the bottom left of the screen. 102040 8|@ 160326

Click on an area (see below) in the Whole Run view (C) to refocus all the windows. Adjust Contrast as
required.

I3 LC-MS Tutorial - Progenesis LC-MS ol -a =
File Py
Reference Run Experiment  Review Peak Peptide Identify Refine Resolve Review Protein 2 , LA J
Import Data  Selection Alignment Filtering  Design Setup Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Rt MON I near
Ahgnment # Show Aligned ~ [ # Show Unaligned ‘ [ )( Remove Vectors l 55// Automatic Alignment l [ View ~ ]
Align peptide ions to compensate for drifts in
retention time by dragging them up or down in the
Vector Editing window. Vector Editing ] Transition ]
Run Include? Vectors
A B
I 7 Ret | [ ’
A2 (1]
-
A3 0
)
c1 0
|
c 0 ' ' i )
[} 0 | L

' LN | i
lv' I "

|

!

Jlo g v
| ’|
lon Intensity Map ]
C
O 1
,l(“?;’:’ 4 033 g
‘i'ftqt il S S x‘
T.‘ Mg A1t et
3 ‘: g S =
M
Contrast

Focus grid size: [7] Make box square

)11 2/©|4 8@/16/© |32 ® =1 . =
s Aignment target &= Run being aligned Section Complete ()

[¥] Rotate Chromatograms

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

Note: The Total lon Chromatogram (D) view also reflects the misalignment of the 2 runs for the current
Retention Time range (vertical dimension of the current Focus grid in the Whole Run (C) view.
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4. Click and hold on a green feature in Window A as shown below.

Vector Editing ] Transition ]

5. As you are holding down the left mouse button drag the green feature over the corresponding magenta
feature of the reference run. The red circle will appear as shown below indicating that a positional lock
has been found for the overlapping features.

Vector Editing ] Transition ]

Note: as you hold down the mouse button, window B zooms in to help with the alignment.

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.
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Vector Editing ] Transition ]

9

|

) '
| '
I w.
. ' f ' ! !
' i | ' 4
‘ Wl I t wh oD

Note: an incorrectly placed vector is removed by right clicking on it in the Vector Editing window

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

Vector Editing ] Transition ]

T—
—
—
—
e

8. Additing an additional vector will improve the alignment further. Note this time as you click to add the
vector it jumps’ automatically to the correct position using the information from the existing alignment

vector.
Vector Editing ] Transition ]
A
l ' W
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Repeat this process moving the focus from top to bottom on the Whole Run view

£ LC-MS Tutorial - Progenesis LC-MS =1 EoR <
File
’ : - : z : z 0000
Reference Run Experiment Review Peak Peptide Identify Refine Resolve Review Protein P
Import Data Selection Alignment Filtering Design Setup Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report n O n I I n e a r
Ahgnment [ # Show Aligned ~ J [ # Show Unaligned J [)( Remove Vectors ~ ] l@,’ Automatic Alignment ‘ l View ~ ]

Align peptide ions to compensate for drifts in
retention time by dragging them up or down in the

Vector Editing window. Vector Editing ] Transition ]
Rﬁn Vlnclucriel VVec!orsr | [ ’ i ! ' )
A 7 Ref ‘ kMl | M
| o ! ! ! '
A3 0 P '
1 0 L] ’
() 0 R ”’I" 1 i ’ ”"' |
c3 0 !
f "N% i ¥ | ’ ”'.Qs v
Py Py

Total lon Chromatograms ] |

Contrast

[7] Rotate Chromatograms

Focus grid size: [¥] Make box square

1®(2/®|4|©|8 @16/©|32/®© = > -
s, Aignment target :\_‘, Run being aligned Section Complete )

Note: the number of vectors you add is recorded in the Runs table

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

Also the ‘ease’ of addition of vectors is dependent on the actual differences between the LC-MS runs being
aligned.
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3 LC-MS Tutorial - Progenesis LC-MS [2@ =]
Eile
: = - z 5 ; 20000
Reference Run Experiment  Review Peak Peptide Identify Refine Resolve Review Protein =
Import Data Selection Alignment Filtering Design Setup Picking Statistics Peptides  Identifications  Conflicts Proteins Statistics Report. n o n | I n e a r

Ahgnment l # ShowAigned ~ l [ # Show Unaligned I [ X Remove Vectors v l I[Q} Automatic Alignment ] [ View ~ ]
Aign peptide ions to compensate for drifts in L I

retention time by dragging them up or down in the

Vector Editing window. Vector Editing ] Transition ]
Run Include?  Vectors ' 1 K
i
M v Ref | '
0 6 ' P | ' ] ]
A 6
i "
¢ ; u'n ' | "
Q 6 y
a 6 n*-"-'” i ’ "*' 1"
L Ep AR
| |
! {
!
lon Intensity Map ] Total lon Chromatograms ‘rﬁ]l
Contrast
g Nl

[¥] Rotate Chromatograms

Focus grid size: @ Make box square

D1©|2/©/4|©!8@16/©(32® &1 = -
s Aignment target :\ . Run being aligned Section Complete 2)

11. Then select Automatic Alignment to bring up the Automatic Alignment dialog and click OK. The
automatic alignment process will begin, using the manual vectors you have added to aid in automatic
vector placement.

Automatic Alignment @
Select the runs for automatic alignment vector generation

Add  Run Notes Vectors

[ A1 this run does not need to be aligned as it is the alignment reference Ref
AZ run has user vectors 6
Al run has user vectors 6
C1 run has user vectors 6
c2 run has user vectors 3
c3 run has user vectors 3

[ ok J|[ cancd

Note: the tick boxes next to the ‘Run name control’ which control whether vectors will be generated for each
run.

To review the vectors, automatic and manual return to page 12
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Appendix 5: Within-subject Design

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

page and enter the name of the design.

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

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

E LC-MS Tuterial - Progenesis LC-MS | = H = || ES |
File _
Reference Run Experiment  Review Peak Peptide Identify Refine Resolve Review Protein A , L R
Import Data Selection Alignment Filtering Design Setup Picking Statistics Peptides Identifications Conflicts Proteins Statistics Report n 0 n 1 I n e G r
New @ Help ~
Which experiment design type do you want to use for this experiment?
o O . : O-O = . s *
0 0| Between-subject Design 0-0 Within-subject Design
Cc 0o o0
Do samples from a given subject appear in Have you taken samples from a given
only one condition? Then use the A Delete subject under different conditions? Then Before | During After
between-subject design. use the within-subject design.
Al Remove
To set up this design, you simply group the A2 Remove Mote: you must have a sample from every i i
runs according to the condition (factor B subject for every condition to use a within- Patient X Xl b | i |
level) of the samples. The ANOVA A3 Remove subject design.
calculation assumes that the conditions are "
independent and therefore gives a = Progenesis LC-MS @ type o
statistical test of whether the means of the hﬁre patienty | A g |
i . . El
conditions are all equal. Create a new experiment design
Name: Before During and After Treatment ftware - 7 .,
| each  Patient 2 y 4
Add condit{ = h 1 " tit
@
Start with an empty layou berform
Copy layout from:
o fu
I Create design || Cancel l

test),

two repeated measures.

differences can be eliminated or reduced as
a source of between condition differences
(which helps to create a more powerful

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

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.

&3 LC-MS Tutorial - Progenesis LC-MS e = | =)
FEile
LAY XY
Reference Run Experiment  Review Peak Peptide Identify refine Resolve Review Protein .
Import Data selection Alignment Filtering Design Setup Picking Statistics Peptides Identifications  Conflicts Proteins Statistics Repart n O n | I n e G r
Before During and After Treatment I % | New | @ Help ~
Setup conditions and subjects
Setup the conditions and subjects for your i .
experiment design on the right, and then assign each Before DUr|ng Aﬁ:er 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.
Al A2 A3
3. Drag each of your samples to the correct location -
in the grid. Patlent A
Filter samples: |
Cc2 . B1 B2 B3
Pateint B
C3
A Cc1
Patient C lect 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 LC-MS workflow.
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Appendix 6: Power Analysis (Progenesis 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 Progenesis 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
Progenesis 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?

Correlation Analysis

Does my data cluster accerding to my experimental conditions?

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?

‘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 (8618), as an example, view the power analysis.

LC-MS Tuterial - Progenesis LC-MS
File

Question:
How many replicates should | run?
What is the power of my experiment?

What's this?
“You have 79.1% of your data with power »0.8, 4 replicates|
re.

would give you 96.3% of your data with power >0.8.

Experiment design: |AC vl
== Tag filter applied
? features may be hidden
# Anova qValue Power Tag - Cluster *
3672 4.36E-13 9.87E-10 2.9995 [ Q

9850 7.8E-13  9.87E-10 :.9995 i
7168 6.37E-12 3.99E-09 :.9995 i
142 8.22E-12 3.99E-09 :.9995 g
1925 8.82E-12 3.99E-09 :.9995 H_
3908 9.46E-12  3.99E-09 2.9995 H_
3306 1.53E-11 5.52E-09 2 .9995 ra

1616 179E-11 5.66E-09 2.9995 (g
7180 3.87E-11 9.27E-09 2.9995 [y
307 415611 9.27E-09 2.9995 g

4299 A25E-11 9.27E-09 :.9995 g
443 439E-11 9.27E-09 2.9995 (g
15092 5.64E-11 1E08 2.9995 [

4256 7.04E-11 1.27E-08 :.9995 r?
6424 9.83E-11 1.64E-08 :.9995 I'?
1657 1.04E-10 1.64E-08 : .9995 H_
3650 1.2E-10  1.7BE-08 :.9995 i
7868 1.34E-100  1.89E-08 = .9995 E
1404 1.4RF-10 1.97F-N8 > 0995 il S

Reference Run Experiment
Import Data Selection Alignment Filtering Design Setup

Percentage features with power > 0.8
= WoWw B @ = m O o
© o o o o o & o o o 2

Review Peak

Identify Refine Resolve Review Protein
Peptides Identifications Conflicts Proteins Statistics Report

Power Analysis

(= e =5

2990

nonlinear

2 3 4
Number of replicates

Standardised Expression Profiles -

05 1

Section Complete ()

This is displayed graphically showing that 79.1% of the 8618 features have a power of 80% or that 4
replicates would give you 96.3% of your data with power > 0.8.

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

differences that do actually exist

+ The power is expressed as a percentage, where 80% power is an accepted level, therefore allowing
you to assess the number of sample replicates that would be required to achieve a power of 80%.
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Appendix 7 (a): Search engine parameters (Stage 9) Mascot

The parameters applied to the Mascot search that yielded the search results used in this user guide are

shown below:

MASCOT

Your name

Search title
Database(s)

Taxonomy

Fixed
modifications

Variable
modifications

Peptide tol. +
Peptide charge
Data file

Data format
Instrument

Decoy

MS/MS lons Search
andy Email
User_guided
NCBINr Enzyme
SwissProt
MSDB Allow up to
ApoE

Quantitation
.. ..Firmicutes (gram-positive bacteria)
--- none selected ---

Display all modifications [

Sridation (v
Phocphe (7
o] ppm + gi3c 0 » MS/MStol.
2+ - Monoisotopic

C:\Users\andy.borthwick\Deskt:

Mascot generic - Precursor
ESI-TRAP - Error tolerant
| Report top

| start Search ... |

andy.borthwick@nonlinear.com

Trypsin -
1 ~ missed cleavages

MNong

-

mTRAQ (N-term)

mTRAQ (Y)
MTRAQ:13C(3)15MN(1) (K)
mMTRAQ:13C(3)15N(1) (N-term)
MTRAQ:13C(3)15N(1) (Y)
NIPCAM (C)

Oxidation (HW)

Propionamide (C)

Pyridylethyl (C)
Pyro-carbamidomethyl (N-term C)
Sulfo (5)

0.6 Da -

@ Average

mjz
]|
AUTO - hits

m

Database : NCBInr (circa 10/11) was used with the Taxonomy restriction set to Fermicutes
Variable modifications: Carbamylation(C), Oxidation (M), Phospho (ST) and Phospho (Y)

Peptide Tol: 9ppm

Instrument: ESI-Trap
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Appendix 7 (b): Search engine parameters (Stage 9) Phenyx

The parameters applied to the Phenyx search that yielded the search results used in this user guide are
shown below:

IDs 60629

Title

File(s) C:\Users\Andy.Borthwick\DesktophLCMS Tutorial\Abundant C.mgf (mgf 108913 Kb)
Databank(s) NCBInr (20080114)

AT

Taxonomy Firmicutes

Scoring Model ESI-LTQ-Orbitrap (CID_LTQ scan_LTQ)

Parent Charge 1,2,3,4 (trust=medium)

Round # 1

Modifications Oxidation_M[variable, <=4]

PHOS[variable, <=4]
Cys_CM[variable, ==4]

Enzyme Trypsin_(KR_noP)
miss. cleav. 1
cleav. mode. normal

Parent tol. 0.01Da

Pept thresholds length==6
score==6.0
p-value<=1.0E-6

AC Score 6.0

Conflict resolution  yes

Turbo scoring tolerance=0.5Da

coverage ==0.2
series=b;b++;v;v++

Database : NCBInr (circa 03/09) was used with the Taxonomy restriction set to Fermicutes
Variable modifications: Carbamylation(C), OxidationM, Phospho
Peptide Tol: 0.01Da

Instrument: ESI-Trap
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