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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 49) then start at page 5.

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.

Experiment

Cata Import Alignment Filtering Diesign S=tup Wiew Results  Progenesis Stats  Peptide Search  Peptide Filter Protein View Report
@
Stage Description Page
o It LC-MS Data Import: Selection and review of data files for 6
@ analysis.
Refereln::e Fun
S'a Reference Run Selection: Select run to align to. 7
A 4
Licensing Licensing: allows licensing of individual data files when there 7
v is no dongle attached (Appendix 3)
A 4
““9”0“"‘ Alignment: automatic and manual run alignment 8
h 4 Filtering: defining filters for features based on Retention Time, 14
Filsering m/z , Charge and Number of Isotopes.
@
Review Normalisation: explains LC-MS normalisation 17
A 4
e Experiment Design Setup: defining one or more group set ups 20
@ for analysed aligned runs
visw Results View Results: review and validate results, edit feature detection, 23
@ tag groups of features and select features for further analysis
R Progenesis Stats: performing multivariate statistical analysis on 31
o tagged and selected groups
4
Paptice Search Peptide Search: managing export of MS/MS spectra to, and import 36
@ of peptide ids from Peptide Search engines
Pem'"jalﬁte' Peptide Filter: manage peptide ids and filters 39
A
Pratein Visw Protein View: validation and resolution of peptide id conflicts for 41
@ data entered from Database Search engines
\ 4
P Report: generate a report for peptides and/or proteins 45
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Restoring the LC-MS Tutorial

Open Progenesis LC-MS and downloaded the Compressed (.zip) Tutorial Archive file from the 'Download
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 Browse button and press Open.

3 Progenesis LC-MS [= &=
Eile coe
. oe
Experiments i
o nonlinear
Recent experiments:
£ Open Experiment =
Look in: LC-MS v2.6 Tutorial - @2 eEr
B Narme ’ Type Date modified Size
= 8] LC-MS Tutorial 26 Progenesis LC-MS... 10/11/2009 20:40 25175
Recent Places
Desktop
m
X I
Andy Borthwick
LY
Computer
[ ™
- 0 [ L3
Network
Files of type: Progenesis LC-MS Experiments and Archives (* | [ Cancal |
Other experiments:
2.6:3701.30002
Download tutorial hech or undates

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 v2.6 Tutorial

EnEs

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

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

£-3 LC-MS Tutorial - Progenesis LC-MS =N Nom %)
File L ]
Reference Run Experiment , ®
Data Import Selection Alignment Filtering Design Setup View Results  Progenesis Stats  Peptide Search  Peptide Filter Protein View Report n O n | I n ec] r
Import Data Data processing methods:
|rr|ZXMLf1les v‘ Add Files... Feature detection method: Default

. Peak processing method: Profile data
& About this data format...

= NO problems found

Al
Al
|"’~2 — |
A3 Pending...
1 Pending... 3
c2 Pending...
C3 Pending...
A2
0 Pending...

Az

No problems found

The data file was imported with no problems.

The data appears to be in the correct format to be analysed by this software.

+ Include run in analysis

. Don't include run in analysis

[m| Exclude areas from selected run 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 next to the
Add data files button (see Appendix 1, page 49).

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 51). This is not required for this data set.

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

LC-MS Tutorial - Progenesis LC-MS =1 |E]
Eile >
Reference Run Experiment ©000e
Data Import. Selection Alignment Filtering Design Setup View Results Progenesis Stats  Peptide Search  Peptide Filter Protein View Report n O n I I n eG r

Choose reference run

The reference run wil 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, and have a
minimum of distortion.

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

Run Reference

IM I

(K]

{ N

1

L
K

ki 'f- 

]
i
Yo

it
1
et

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.

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..

Refersnce Run
Oata lmport Selection Licensing Alignmsnt

For details on how to use Licensing go to Appendix 3 (page 52)

If you are using the tutorial archive, this page will not appear as the data files are licensed.
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Stage 4: Alignment

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

£ LC-MS Tutorial - Progenesis LC-MS

=]
File i
Reference Run Experiment 22000

Data Import Selection Alignment Filtering DesignSetup  ViewResults  Progenesis Stats Peptide Search  Peptide Filter  Protein View Report non | inear
Alignment ® Show Aigned [ # Show Unaligned ] [)(_ RemoveVeclorsv] [P}Automauc Aignment ] [ View v]

Run Include? Vectors
Al v Ref | Vector Editing ] Transition =]

T
A2 0 e T
= ° by ' ‘ 4 ‘ )t '
£ L} |
(¢] 0 ) 1B ! ! ' | I A ' ' )
& i i ) W ! ”"
) \ |

[&] 0 ) !

) j
| N } ’ ! )
il K il it
| ) : \ |
! :: iy ”'l" )
(| I‘ P : | | e |
| 11 ) .||‘
| ) | ! )
' v | i L ey . I"""
! { Hi I | 3 !
Lt ' LIS g
| I,
[ ‘ YL 1 i Y V]!
Whole Run ] Total lon Chromatograms ]

+ Include run in analysis

X Don't include run in analysis

Contrast

EEEEEN
PN EEEE

Focus grid size:

) [11©1]2

[] Rotate Chromatograms
[¥] Make box square

©4/@(8 ©16/©32/© =2

§ Agament 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.

de Search Peptide Filter Protein

a {42 putomatic Aignment Wi
Transition ]

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’.

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.
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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 MNotes 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 54
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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.

£ LC-MS Tutorial - Progenesis LC-MS F=n|Ech )
File A X X
Refs[ﬁ]nce Data Import Re’see'::i;:m Au’gnoment Filtering oE:s?ge:’:eetz; View Results  Progenesis Stats Peptide Search  Peptide Filter  Protein View Report nonlinéar
(Magenta) Alignment [ ® Show Aigned v} [- Show Unaligned ] [)(_ Remve‘/ec!orsv] @7 Automatic Alignment ] [ View v]
Run Include? Vectors
\ M R Ret | Vector Editing ] Transition ]
A2 1 !
/ s 0 ‘ A B
c1 0 ' ’ |
Current W |
[ 0 | i ] | \ |
Run &) 0
(Green) x N’ \
N e
Alpha Blend
! Added display animates
}| alignment between current
| ' Vector | ) ' and reference runs
|
' T ! ' ] ' | B ’
! Ll
. I ERE \ 'Y Y32
Whole Run ] Total lon Chromatograms ]
C D
L
b i
oo Et
A - —
N 'l'_hp-,'.‘{ | i ::fﬁ_i—ﬁv—i-
 Include run in analysis N =
oy <l
ffv
X Don't include run in analysis Current \‘8
Contrast Focus fi—;—i_ ——
EEEEEN SRS e
EEEEEN ,
| Rotate Chromatograms
Focus grid size: [¥] Make box square
! 2 o L O Lyl Py ! & Aignment target £ Run being aligned
Run Include? Vectors
The Runs: panel shows the run that is currently being aligned in green, and | v Ref
the run it is being aligned to in magenta. This is the reference run you Az {
chose at the previous stage, in this case Al. - 0
1 1
cz 0
3 0

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]‘

£ =

—

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 the view

Total lon Chromatograms |

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 should show minimal distortion,
Window B (Transition) will show features pulsing slightly but not moving up and down.

£33 LC-MS Tutorial - Progenesis LC-MS (=1 [oh =)
Eile
Reference Run Experiment 4 X B3

Data import Selection Alignment Filtering Design Setup View Results Progenesis Stats  Peptide Search Peptide Filter Protein View Report n O n I I n eo r
Alignment |[ ® ShowAigned ~ ]l | # Show Unaligned J 1 X Remove Vectors ] [P; Automatic Aignment J [ View ~ ]

Run Include? Vectors
Al v pef | | Vector Editing ] Transition ]
" 426 |

A3 406
c1 209
c2 208
L] m

+ Include run in analysis

X Don't include run in analysis

Contrast

EEEEEEN e
——
EEEEEN
Focus grid size: Make box square
it L gesieienes § Aignment target S Run being aligned Section Complete 2

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 54).

12
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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'

|

Total lon Chromatograms 5| |

'3l

Rotate Chromatograms

Transition ]

Total lon Chromatograms ] |

Rotate Chromatograms

=

13
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Stage 5A: Filtering

Filtering

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

Detection Parameters

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

Detection Parameters El@ Detection Parameters El@
Runs for detection I Detection limits I Runs for detection | Detection limits
Choose runs for detection Sensitivity
“ou can tick or un-tick each run to Al You can adjust the sensitivity of
control which will be used by the the detection algorithm using -
feature detection algorithm. Although A2 these different methods. Each ) Absolute ion intensity
any run which is left un-ticked will 7] A2 sensitivity method examines the ) ar
not affect the detected feature intensities of groups of MS peaks % Base Peak
outlines, it will still have outlines Cl to judge if they are likely te form
added to it and will be available in 2 part of & peptide ion or whether
the experiment design setup. they represent noise and so The automatic sensitivity method uses a
. 3 should be ignered. Peaks which noise estimation algerithm to determine
Learn more about why you might not are rejected as noise will not be the noise levels in the data. The higher
want to select all runs. used to build peptide 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 3 peptide has ] Apply a retention time window limit
eluted. If you set a retention time
window limit, any peptide which
has eluted over a shorter period RT window limit: | g minutes
will be rejected.
Detect | Cancel | Cancel |

Tip: It may be appropriate only to detect features 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; however, these runs will not contribute to the
detection 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 the sensitivity method and settings under the
Detection Limits tab. More details on the management of sensitivity are available in the How to do on
Adjusting the Sensitivity of Feature detection.

For the runs in this user guide we will use the default settings for the Automatic method.

Press Detect 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.

Analyzing...

14
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On completion of analysis the Filtering stage will open displaying the number of features detected in this
example, 14095.

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

Reference Run Experiment - > ,
Dataimport  Selection Alignment Filtering  DesignSetup  ViewResults  Progenesis Stats Peptide Search  Peptide Filter  Protein View Report.
@ @ @ () () () @ () (+) () @
Filter Features 9 undo |

You can filter features that you do not wish to 000943
include in your analysis by using the criteria
below.

Select all features matching the following
filters:

() With charge
(%) Number of isotopes

(14095 features in total)

Retention time (min)

100 —

Normalisation

Note that all remaining features will be used in
the normalisation calculation. If deleting a U]
substantial number of features, you should
review the normalisation afterwards. T T T T T T ’ ’ T T T T T T T T

448
f ‘ﬂ- ﬂﬂ i 2> m/z

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

All features contained within the mask will be selected

15
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"3 LC-MS Tutoria! - Progenesis LC-MS
Eile

Referance Run Experiment
Data import Selection Alignment. Filtering DesignSetup  ViewResults  Progenesis Stats Peptide Search  Peptide Filter  Protein View Report
Filter Features ¥ Undo © Redo

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

Select all features matching the following il
filters:

) Inside area

m/z from 442.42: to 2001.47

Time from 10.794 to 76.005 n

) With charge

) Number of isotopes

{ Delete 14052 Matching Features I

l Delete 43 Non-Matching Features

(14095 features in total)

(=1 FoB <)

0000

nonlinear

Review normalisation >> m/z

=

£ ‘ I

o 4 ar

E 4 Ll g v

= IIRRNCTY T Tt b 3

z ST LA B R X1 G

5 LA TALIY RO ) O IR I

Sesa— [HRETR i

H Iy, e L I o

k] S gl R i T

Mo, o 1
' LA
|
84.8 —
100 —|
Normalisation U]
Note that all remaining features will be used in
the normalisation calculation. If deleting 2 4
substantial number of features, you should
review the normalisation afterwards. T T T T T T T T T T T
440 940 1440 1940

Section Complete >

As you release the mouse button the ranges for the masked area will appear on the top left

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

» | Inside area » | Inside area

m/zfrom 440024 to 200L43f |:> m/zfrom 240 to 2000

Time from 10 to 75

Time from 12.086 to 76662  minutes

minutes

To remove the (in this case 29) features outside of the selected area, press the Delete 29 Non-Matching

Features button

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

For example: when charge state 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:

v ) Inside area

~ | With charge
[[] charge 1 (699 features)
Charge 2 (5559 features)
Charge 3 (5438 features)
Charge 4 (1746 features)
Charge 5 (489 features)
Charge & (43 features)
Charge 7 (25 features)
[C] charge & (14 features)
[[] charge 9 (6 features)

[F] charge 10 (10 features)

16
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For this user guide, we will filter the area as shown above and also delete a further 766 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 (see above).

To remove these features press Delete 766 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.

Stage 5B: Reviewing Normalisation

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

Normalisation

MNote that all remaining features will be used in

the normezlisation 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.

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

L3 LC-MS Tutorial - Progenesis LC-MS [E=2EoR >
Eile
Reference Run Experiment 29 @00
Data Import selection Alignment. Filtering Design Setup view Results  Progenesis Stats  Peptide Search  Peptids Filter Protein View Report n 0 n] | n eG r
Review normalisation
Nermalisation is required in proteomics
experiments to allow comparisons across AL A2
different sample runs. <
By assuming that a significant number of q - 1
proteins are unaffected by experimental . E
conditions, we can use the factor by which the 43 . .
sample as a whale varies to normalise back to 3 1. . 0.8
its referance.* ] 4
Note: for each sample, only the features 3 0.6
falling within its robust estimation limits (see E
graphs) are used to calculate the = &3 o 0.4
normalisaticn factor. Further details of how it = 4 =
is cal are available online. © 13 © k|
2. £
A2 s =
2 e [
= =]
Normalisation method S 7 S 1 A
If the assumptien that a significant number of 2 -1—3 o 0.2 3
festures are unchanging is not valid, you can © 3 ©
‘turn off nermalisation: =] =2}
223 9 .p.a
@) Use normalised abundances 3 1
) Use raw abundances N * . 0.6
Normalisation factors: E . s a—_
o e -4 5
factor  Log(factor) E
Al 1.16 0.065 E . 13
az 1.00 0 -5
T T T T T T T T T T T T T T T T T T T T
A3 1.83 0.28 0 2000 4000 6000 8000 10000 12000 0 3000 6000 9000 12000
ct 0.74 -0.13 feature feature
cz 0.51 -0.29
= 0.63 015 _ A3 e
o] . o] .
4; 53
3; 7
2 4 o 7
P T
L g 3
= = 0
o 1 [1+]
h=] ae=l E
c 3 S -4
2 o] e
g 3 g o
-1=3 E
E o]
S ] .
- | . . -8 :
Graph size: B o . . 3 "
1. o] . .
l << Continue filtering features ]
Calculation of Normalisation Factor:
A3
Progenesis LC-MS will automatically select one of the 7] —"
. . . €atl 0
runs that is 'least different' from all the other runs in 1 Abundance ratio: 1.443e+05
the data set to be the 'Normalising reference'. The run T ] fference sbundance 1079
used is shown above the table of Normalisation
factors. >
2.5
o !
C 1.5
=
g
5
j=1
For each sample run, each blue dot shows the log of 2 o
the abundance ratio for a different feature
(normalisation target abundance/run abundance).
1.5
2.5
-3.5- ?

T T T
4000 6000 8000 10000 12000

feature

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

0.5

Feature: 6796

. Abundance ratio: 1.443e+05
Reference abundance: 1079
Abundance: 0.007474

Trrror [rrrrrrrrrrrrrrereer

L L T T L I T
o 2000 4000 6000 8000 1000 12000

feature
Finally, if you do not wish to work with normalised data then you Normalisation method
can use the raw abundances by switching off the normalisation. If the assumption that a significant number of
) ) features are un.cha_nging is not vahd, you can
For the experiment you should leave the use normalised turn off normalisation:
abundances option selected. @ Use normalised abundances
I ) Use raw abundances I

Now return to filtering by clicking on the button Graph size: ] j;
on the bottom left of the screen 8

l <= Continue filtering features l

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

Note: However 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.

3 LC-MS Tutorial - Progenesis LC-MS [= ===
File N
Reference Run Experiment ®0ee
Data Import Selection Alignment Filtering Design Setup Vigw Results  Progenesis Stats  Peptids Search  Peptide Filter Protein View Report n 0 n ] I n eG r
New
Which experiment design type do you want to use for this experiment?
O O : : O-O : : : !
o o| Between-subject Design o-0| Within-subject Design
[o)e] c0
Do samples from a given subject appear in Have you taken samples from a given subject
only one condition? Then use the between- Control Delete under different conditions? Then use the D hours | 2 hours | 4 hours
subject design. T — within-subject design.
To set up this design, you simply group the runs €2 Remove 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 1 (! AL el
samples. The ANOVA calculation assumes that C3 Remove subject design.
the conditions are independent and therefore 3
gives a statistical test of whether the means of Treatment Delete For Iexample, you \‘"O,Uld choos_e this type of
the conditions are all equal. design for a time series experiment where every 2 A2 A2
Al Remove subject has been sampled at each time point. bl
A2 Bemave To set up this design, you tell the software not
A3 Remove only which condition (factor level) each run s g .
T belongs to but also which subject it came from. Patient 3 -
&dd condition. The software will then perform a repeated
measures ANOVA.
A standard ANOVA is not appropriate because patient 4 C4 Ad Adt
the data violates the ANOVA assumption of
independence. With a repeated measures ANOVA

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

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

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

Additional information on how to apply the Within-subject Design is in Appendix 4 page 59

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

To create a new Between-subject Design move the cursor over this option and click to open the dialog.
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Progenesis LC-M5

Create a new experiment design

Name: |AC

@ Start with an empty layout

Copy layout from:

&8

‘ Create design ‘

‘ Cancel ‘

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

£ LC-MS Tutorial - Progenesis LC-MS ===
File N
Reference Run Experiment . , e
Data Import Selection Alignment Filtering Design Setup Wiew Results  Progenesis Stats  Peptide Search  Peptide Filter Protein View Report n O n 1 I n eG r
AC I X New
Conditions Runs | Add Selected Runs to Condition v]
]
Setup the conditions that you want to compare below I Add to new condition.. |

Cc2

(e.g., control, drug A, etc), and then assign each of your

samples to the correct condition. oA
A Delete
Al Remove
AZ Remove
A3 Remove
Add condition...

&3

|[ Section Complete 2 ll

To create a new condition

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

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

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

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

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

6. Repeat steps 1 to 5 until all the runs are grouped into conditions.
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To create another Design, for example comparing only two replicates
for each condition, A and C, click on the New tab and click on | All_Conditions | New I_

Between-subject Design again.

Which experiment design type do |

00
Between-subject Design
o0

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

Progenesis LC-MS @I

Create a new experiment design

Name: |AC_2|

O Start with an empty layout

I @ Copy layout from:"Ac v‘

| Create design | Cancel

When Create design is pressed 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 (==
File _
Reference Run Experiment * e , L K
Data Import Selection Alignment. Filtering Design Setup View Results  Progenesis Stats  Peptide Search Peptide Filtar Protein View Report n O n ] I n e G r
|AC [ac2 1 x| New |
Conditions Runs I Add Selected Runs to Condition ¥

Setup the conditions that you want to compare below
(e.g., control, drug A, etc), and then assign each of your A3
samples to the correct condition.

A Delete
Al Remove

AZ Remove

¢ Delete
C1 Remove

C2 Remove

Add condition...

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.
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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.

LC-MS Tutorial - Progenesis LC-MS [E=5[EoE|=7
File ve
Reference Run Experiment ®oo
Datalmport  Selection Aignment Filiering  DesignSetup  ViewResults  Progenesis Stats Peptide Search  Peptide Filter  Protein View Report nonlinear

Review Features Experiment Design

# Anova (p)  Fold Tag v Motes * N
Mass spectrum (24.984 min) Chromatogram (m/z = 1099.5685)
7285 1.03E12  Infinity o kel Addr 150 544 . . . )
3782 1.04E12  Infinity k] Addr saz 1
142 18E12 Infinity o kol Addr 23
1899 3.35E-12  Infinity k] Addr 200 L ] sas b
10683 5.43E12  Infinity kol Addr
7466  7.45E-12  Infinity vy o] Addr 248 %
4126 8.28E-12  Infinity 3 k] Addr 246 ¢
250 + 1
3575 1.63E-11  Infinity ,/A o] Addr B 247 1
12922 192611 Infinity k] Addr 248 %
3642 203E11 Infinity kel Agdr = £ 201
. & 200 + E
1589 2.11E-11  Infinity e k| Addr & 2 250 &
1629 S.01E11  Infinity o wlasar |2 S g5t
— z &
4456 3.ZBEAT Infinity k] Addr g o L 2 50 i
8764 52411 Infinity & kel Addr E é 53
5705  5.92E-11  Infinity o k] Addr 25'4
6615  7.88E11  Infinity o kel Addr 1
1385 116E-10  Infinity o ko Addr 100 - 255 1
2556  1.26E-10  Infinity v ko Addr 256 ¢
6830 1.34E10  Infinity vy o] Addr 257 +
308 1.38E-10  Infinity v k] Addr 50 + q 258
2386 142610 Infinity k] Addr 259
1866 1.86E-10  Infinity o kol Addr 260 1
2255  1.88E-10  Infinity v la] Addr 0 t + t t t t t + t +
3148 LOGEI0  Infinity ] Addr - 1099.0 10995 11000 11005 11010 11015 11020 11025 0 50 100 150 200 250 100
P m v miz Intensity (1043)
o Include 1 feature in results 13300 markea | "M Run | Expression Profie
Run: -
§ ' 0.00%
X Don't include 1 feature in results 0 marked repate E
[=2 Delete 1 selected feature - nl ;
Freath | AT
5 T el
£ ‘E 42,8439
1D Display | 20 Montage al)m:nlagel - E r E
9 undo |[Redo | 5 B
£ 25322 g
Key: lon charge =1 25,7474
lon charge =1
=3
T T T T T T T 1
=4 1099 1100 101 102 500 1000 1500 2000
5 miz miz
Section Complete ()

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’

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

To highlight a group of features drag out a selection on the table.
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The 1D Display

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

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

Mass spectrum (24.984 min)

1092.0 10895 11000 11005 11010 11015

mr

1020 11025

211

Chromatogram (m/z = 1089.6685)

NN
150 200

Intensity (10°3)

S E——
250 0

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
of the feature across the various biological groups based on group average normalised volume. The error

bars show +/- 3 standard errors.

Run:

% Aggregate .

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

4

Mo lon chavos — A

LC-M5 Run | Expression Prafile |

13.68(26. 14200

ArcSinh Hommalised Abundance

00+000

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).

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

0.0094

Retention time [ min |

84.783

42,6434 0

T
500 J861.2224

T T
1500 2000

mz

2

4
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You can also drag out a larger area on this view that will refocus the other windows

LC-M5 Run ‘ Expression Pmﬁl.e|

Run:
Aggregate

(¥ Redo

0.0094

36.149

]
38320 1y |
Mo

40,454

| f

lon charge = 2 |

42,643

¥} Undo

Key:

Retention time [ min|
Retention time [ min|

84.7839

lon charge = 1

lon charge =3

T T
1000 1500

me

lon charge = 4

lon charge = &

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

LC-MS Tutorial - Progenesis LC-MS. (===
File
Reference Run Experimant S ., LK 2
Data Import Selection Alignment Filtering Design Setup  ViewResults  Progenesis Stats Peptide Search  Peptide Filter  Protein View Report non | inear
S ——
# Anova (p) | Fold Tag v Motes ~  |a o
N 3
7285 1.03E42  Infinity ] Adds T LI o T T
3782 10412 Infinity A ] Adds B
142 16E12 Infinity ] Adds
1899 3.35E-Z  Infinity ] Adds |
10683 5.43E-12  Infinity e kel Addr 1l NER i pit ’
7466  7.45E-12  Infinity v ] Add D I D @ m
4126 B28E12  Infinity o ] Adds
3575 1EIEA1  Infinity o ] Adds |
12922 1.92E11  Infinity o ] Adds ' | |
3642 20T Infinity o ] Adds
1589 2ATE-1T Infinity o ] Adds
1820 .OIE11  Infinity o o] adai | L Ik ! I
4465 328E11  Infinity o ] Adds
8764 5.24E11  Infinity o ] Adds
9705 592611 Infinity o ] Adds
6615 T.68E-11  Infinity o ] Adds 11 !
1385 1.16E-10  Infinity v L] Addr D D
2556 1.28E-10  Infinity o ] Adds
6830 134610 Infinity o ] Adds |
308 138610 Infinity o ] Adds
2386 142610 Infinity ] Adds
1666 1.B8E-10  Infinity o ] Adds
iy I
2255 1.88E-10  Infinity o ] Addr + D E
« [ v
o Include 1 feature in results 13300 markeq | “CHS R | Expression Profie |
% Don't include 1 feature in results Omarked | T 0.0097
Aggregate ] :|
[=2 Delete 1 selected reature == i
24,459 - =
E st
£ 24,9034 £
¥) Undo || Redo g g
WDDfsplay‘ 2D Montage ‘3DMnntage‘ Fi -2 -2
e 2 253221 2
[ Shew all outtines R =
Key: loncharge = 1 .
I dltipie columns per condition Jon chorge =2 i -
Contrast: lon charge =3 25,7474
lon charge = 4
P EEEnEl
T T T T T T T 1
1099 1100 10 102 500 1000 1500 2000
Montage size: mi mé
@
Section Complete (3)

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

correct detection of even fully overlapping features as shown above.

I | TIIveT | HLIER | T

Ik Ik L

[ [

D ﬂ:j I

|11 I

LC-M5 Run | Expression Profie

Run: 0,008+
legsrezate 30.049

(o ]

¥) Undo || (¥ Redo

30881

30,453 i
S .
i‘ | aapaz] Ul

Retention time {min|
f— |
Retentian time [ min|

' I 84.783

Key: lon charge = 1
lon charge = 2
lon charge = 3 31.73
lon charge = 4 I
lon charge 2 5
550 551 552 553 500 1000 1500 2000

The 3D Display

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

&3 LC-MS Tutorial - Progenesis LC-MS =3 R =
Eile
Reference Run Experiment *00 0
Oata import Salection rgoment Filtering DesignSetup  ViewResults  Progenesis Stats Feptide Search  Peptide Filter  Protein View Report non | inear
Review Features Experiment Design  AC -
ova (p)  Foa Teg v Notes 4 c
13818 0.637 137 v o] Acar
e 0em 12 v o acar
1600 043 131 v o Aear
5899  0.639 177 v wl Aadr “
13615 0.639 13.2 v wl Asar
m e W v ek -~
8 06% 14 v o rar - a
12713 0.4 1.66 v o aar -~
061 064 129 v o) saty /
w04 1 v o hoar ”~ 7
12974 0.84 1.0t v o] asar -
8053 0.641 1.08 v o doar
104 0641 108 v o adar -~ o
1292 0641 147 v o aas
1207 062 14 v o] agar
u® 062 108 v ol Aot
1625 0.643 1.04 v wl Asdr i
19640 0.684 154 v o Asar - "
12839 0.664 261 v | addr -
13891 0.644 162 v o Addr .
M0 0w 119 v o] rcal -
500 0645 106 v ol dau
- -~ o’ -
18140, 1 -
1o wnus 03 v o "’f' <
-4 7~
 Include 1 feature in resuts 13300 merked | LS Fun | Expression prome
X Dot include 1 feature in results o marked R;gzsm 0.00%
-1 Detete 1 seiected feature 30.453:
g seect | | I3ean | l
~—_ o
T 2.6
L
L
10 Diplay | 20 Montage | 30 Mantage ;
Show a outtines e K
Rotate e e
Peak scale:
Contour map:
85 851 & 5 580 100 150 2000
m mz
Select run =
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: ! 0.009
Apgregate
. 29.5127_4 ‘ |
L Setect -IDJEml .
1 30.04 ik
= 30.4534 }‘ ' ' | | —‘ = oameaz] Nl i
= = ! P L
F] ] BT L
g g (T it
= 30.881 = .
g 5
H g
T 313064 =
o o
Key: loncharge =1 34.783
lon charge =2 31,734
lon charge = 4 21354
lon charge = 5
T T T T T T T
1004 1008 1006 1007 500 1000 1500
mz mz

T
2000

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

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

=

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

Run:
Agpregate
29.612
et [z ]
30.04
o
E
¥} Undo (¥ Redo g 30.756
RN
B
2 31,3064
Key: lon charge =1 =
lon charge =2 31.734
lon charge =3
lon charge = 4 32.1354
lon charge = 5
T T T T
1004 1004.7727 05 1006 1007
mz

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

Ll

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

] Ll

_|_

(=le]

—>

)

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 lA{
= Anova (p)  Fold Tag - Motes = e Anova (p)  Fold Tag + Motes =
182 1.52E-07 160 v J Addr 182 1.52E-07 160 v J Addr
183 0.00568 3.3 v k| Addr ::> 183 0.00568 3.3 v e | Addr
|1a4 0.362 1.13 ,/ N |14097 0362 1.13 v | ) ] acad

185 0.109 1.29 v J Addr 185 0.109 1.29 v —— J Add r
187 0.622 1.03 v J Addr - 187 0.622 1.03 v J Addr =
4 1] 3 4 1 3

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

Selecting and tagging features for Progenesis Stats Review Featirer toe e [

# Anova (p) Fold Tag w Notes = ]

‘ . , ‘ T 10269 1.2E-07 Infinity e k| Addr

There are a number of ways to ‘refine’ your ‘Ranked List’ of analysed 40 1EQ mfmity |7 L] aaar
features before examining them with the Statistical tools in Progenesis 7989 1ZEQT  Infinty o ] adds
Stats. These make use of simple ‘Selection’ and ‘Tagging’ tools that T AZED fity | bl acar
can be applied to the various Groupings created in Stage 6 (page 20). - ::Z : j -
An example is described below. B =

3373 1.27E-07 2.41E+05 s J Addr

12566 1.31E-07 Infinity v kol Addr 3

10427  1.33E-07 Infinity ¥ k| Addr

10297 1.34E-07 Infinity v la| Addr

13408  1.35E-07  Infinity s k| Addr

5768 1.36E-07 Infinity v J Add r
First expand the 'Features' table to show all the details by clicking on the :’2:“ :ZEZ ;:":“" : j ::
‘ ] . . . - g r
Expander bar’ to the right of the Review features table. o Lwedr ssem Y o Adar

6691 1.4E-07 7.52 v k| Addr i

“ n 2
Then order on Abundance and select between 3000 to 4000 of the P —— pr—
highest abundance features, the exact number is not important.

X Don't include 1 feature in results 0 marked

[(2 Delete 1 selected feature
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LC-MS Tutorial - Progenesis LC-MS (E=TEeR 5]
Eile °
Reference Run Experiment 2000
Data Import. Selection Alignment Filtering Design Setup View Results  Progenesis Stats Peptide Search  Peptide Filter Protein View Report n O nl I n e(] r

Review Features Experiment Design

# nova(p)  Fold Tag v Motes Highest Lowest Mean  mrz z  Mass RT(mins)  ATwindow |Abundance | Intensity  MaxCV(¥) MS/MS Protein Peptide Score  Peptide
1 0.509 1.04 v ko] Addnote... A c 805.441 3 2413.301 54.743 7.43 1.24E+08 1.08E+08 8.8 126
17 0.228 1.1 v ko] Addnote... c A 1207.6552 2 2413.29 54.76 4.73 9.42E+07 5.04E+07 9.56 82
29 1.95E-06 5.73E+04 ko] Addrnote... c A 1100.5863 3 3298.737 44,787 3.05 8.73E+07 7.87E+07 40.8 17
64 2.04E-06 1.56E+03 v ko] Addrnote... A c 1176.2271 3 3525.66 47.9 8.65 ©.84E+07 2.22E+07 23.7 48
9 1.326-06 928 v ko] Addrnote... A c £56.8613 2 1311.708 43.853 422 ©.11E+07 1.17E+08 25.4 41
20 175607 822 v ko] Addrnote... c A 988.9849 2 1975.955 50.538 4.67 5.33E+07 9.19E+07 13.4 41
10 5.96E-08 147 v d c A £63.8693 2 1325.724 46.66 5.08 5.19E+07 1.69E+08 ©.49 60
23 1.89E-06 1126404 & ko] Addrnote... c A 900.9713 2 1799.928 39.125 .29 4.T3E+07 8.16E+07 35.3 15
53 8.3E-06 4.17E+03 v ko] Addrnote... A c 1061.0071 2 2120 53.397 4.63 4.25E+07 2.52E+07 36.7 44
39 6.85E-06 1.29E+03 v ko] Addrnote... A c 997.4477 2 1992.881 31.606 .51 4.19E+07 3.81E+07 36.7 26
93 0.0574 293 v ko] Addnote... c A 976.813 3 2927.417 54.367 124 3.84E407 1.58E+07 56.6 188
6.27E-06  3.77E+03 v k] Addnote... c A 1032.4669 3 3094.379 32.837 372 3.67E+07 3.95E+07 321 31 «
12 0.719 1.06 v ko] Addnote... c A 763.4082 3 2287.203 43.151 3.51 3.59E+07 T.86E+07 30.5 53
5.12E-06 612 v k] Addnote... A c 8824228 4 3525.662 47.888 5.26 3.4E07 1.8E+07 74 34
8 0.75 1.05 v ko] Addnote... A c 753.8284 2 1505.642 30.419 3.05 3.37E+07 B.23E+07 17.6 70
59 3.38E-07 396 v k] Addnote... A c 980.9712 2 1959.928 44,126 5 3.14E+07 2.27E+0T 14.8 30
44 6.67E-06  9.89E+03 v k] Addnote... c A 774.6027 4 3094.382 32793 4.61 3E07 4.9E+07 36.3 32
3 0.261 1.15 v ko] Addnote... A c 598.3214 2 1194.628 30.419 .46 2.97E+07 1.03E+08 14.7 57
40 1.72E-05 9.07E+03 v k] Addnote... A c 980.4793 2 1958.944 41.968 1.64 2.96E+07 3.68E+07 68.4 12
" 4.14E-10 2.67E+03 v d A c 595.3193 2 1188.624 36.579 .14 2.95E+07 9.95E+07 3.03 24
22 1.53E-06 460 v k] Addnote... A c 614.351 2 1226.687 19.269 77 2.78E+07 6.08E+07 19.7 37
4 0.337 117 v ko] Addnote... A c 624.2913 2 1246.568 a7 3.32 2.72E+07 1.07E+08 2.7 65
34 1.4E-05 TA7E+Q3 v k] Addnote... A c 726.6817 3 2177.023 32.543 2.95 2.69E+07 4.14E+07 56.8 25 i
o i ,
+ Include 1 feature in results 13300 markea | LCMS Run | Expression Profie
X Dont include 1 featurein results Omarked | T 0009
[ Datete 1 setected feature .
30.04 e
Ep 1 ' . | ER
1D Dispiay | 2D Nontage | 3p Montage .E A .E f b
‘Show al autlines % 30.881 %
Mutile columns per condition & L.
Key: lon charge =1 e
Contrast: lon charge = 7
EEEEBR @ lon charge = 3 31739
:
With the 3000-4000 features still highlighted right click on them and select 'New Tag'.
£ LC-MS Tutorial - Progenesis LC-MS. [ol[&] ==
ile
B Reference Run Experiment A X X
Data Import. Selection Alignment Filtering Design Setup View Results  Progenesis Stats  Peptide Search  Peptide Filter Protein Vi Report n o n I I n eo r
Review Features Experiment Design
=z Anova (p)  Fold Tag v Highest Lowest Mean  m/z z Mass RT(mins)  RTwindow  Abundance Intensity MaxCV(¥) MS/MS Protein Peptide Score  Peptide -
5657 152807 nfnty o A 6859579 3 204792 31.686 0.022 43204 12605 24 o
1900 o784 104 v c A 5152589 4 2057008 14282 2m 431804 389505 B13 2
320 o097 235 v A c 7113413 2 420668 32.183 0.092 431804 1316505 475 2
a5 00633 224 v A c Ss7ata 4 117893 1854 1.39 431E04 1026005 442 7
4105 0.00457 165800 v c A 62689 3 1ssoar  23.548 0z 431E04 236805 173 3
3593 000016  Infinity v A c 536379 3 1s9Tes 594 0.907 431Ee04  L97ES 129 5
300 0000126 545 v A c 64147 2 10815 35.929 0.579 431E04 191605 142 3
240 0165 119 v A c 676068 3 200979 28314 0.701 431E04 231605 153 5
645 00257 38 v c A 97961 4 dearem s8R 0.582 43604 125605 564 o
78 00008 1T v c A 7528468 4 3007958 34224 101 43604 216805 116 o
2420 0.089 2.05 L A c 669.8247 z 1337.635 35.659 0.912 4.3E04 1.77E+05 52.1 6
743 00308 208 c A 813.395 3 247163 41548 o812 43604 121805 291 o «
7153 0038 328 Loc note... c A 1072004 2 2141994 41788 0.649 43804 21805 0.9 o
7386 0124 447 | Edittegs ladnote... c A 1015.1585 3 3042454  55.603 151 43604 9.456:04 801 o
6962 000421 366 v ] Adcnote... A c 147542 3 349599 45333 o.411 42904 TA2E04 10 o
6128 169E07  Infinity v ] Adcnote... A c 1100833 3 3299477 31769 0.189 42904 125805 27 o
w013 047 122 v 1] Adcnote... c A g67523 3 wmass sisw 0.067 429804 134805 732 o
3119 30SE05 63504 v ] Addnote... A c 599898 3 1796948 33.697 o.448 429E04  2ETES 4T3 2
5671 1.38E-05 238 v lu] Add note... c A 1147.923 3 3440.747 39.911 0.35 4.28E+04 2.14E+05 31.8 L]
4605 0.00356 5.11 v lu] Add note... c A 928.4592 2 1854.904 52.649 0.504 4.28E+04 2.12E+05 43.5 2
6309 0.025 134 v |u] Add note. c A 1219.3404 4 4873.333 30.674 0.385 4.28E+04 1.64E+05 173 L]
5662  0.0004 29.5 v |u] Add note. A c 792.383 3 2374.127 20.077 0.489 4.28E+04 1.03E+05 56.9 2
291 0.00491 2.32 v lu] Add note... A c 773.0879 3 2316.242 40.322 0.557 4.28E+04 1.68E+05 19.2 L] i
e i v
 Include 4000 features in resuts 13300 marked | “CMEFn | Expression rofie
X Don't include 4000 features in results 0 marked R"":r e S 0.00%9
[SSR—— = (=== 1 .
51408t = I "“T’ e
= o < :
é I:; é 42.643 g is i
g g f v
1D Display | 20 Mentage | 3D Montage| oo | g - ‘r | 1 = £ H !
how all outlines S b E
Multiple columns per condition = = 4783
Key: lon charge = 1 =S e
Contrastz lon charge = 2 60.208 |:
HE . . . @ lon charge =3
lon charge = 4 T T T T T T T T 1
Montage size: lon charge 2 5 805 806 mqﬁﬂ7 808 809 500 1000 - 1500 2000
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Give the Tag a name. i.e. ‘4000 most abundant’.

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

(signified by a coloured square).

Now re-order the table based on Anova p value and highlight all values less

than 0.05.

Right click and call the new tag Significant p<0.05

Create new tag

==

(W] Sionificart p<0.05

[ ok

][ Cancel ]

Create new tag

=l

@ 4000 most abundant

ok || cancel |

Review Features Experiment Design | AC

[ Anova (p)  Fold Tag v Notes
3593 0.00016 Infinity e Q _J Add note...
3030 0.000126 5.45 v [ o] Addnote...
2430 0.165 1.19 v [ s Addnote...
6445  0.0257 3.8 v | o] Addnote...
4783 0.0008 1.726:05 v (g lo| Addnote...
2420 0.089 2.03 v | [ s Addnote...
7743 0.0308 2.09 v ko] Add note...
7153 0.0326 3.28 v la] Add note...
7356 0.124 4.47 v ko | Addnote...
6962  0.00421  36.6 v le] Add note...
6228 1.69E-07 Infinity e _J Add note...
4013 0.487 1.22 v ko | Addnote...
3119 3.05E-05  6.35E-04 la] Add note...

<

" Include 4000 features in results 13300 marked

3 Don't include 4000 features in results 0 marked

[ Delete 4000 selected features

Review Features Experiment Design |AC

# Fald Tag - HNotes

9105 0.0499 43.1 v i« | Addnote...
13396 0.0499 5.05 v | Addnote...
12692 0.0499 1.5 v 1o | Addnote...
4673 0.05 5.72 v | Addnote...
7363 0.05 2.483 v | Addnote...
10116 a&. L _add note...
8272 0.0501 Edited hdd note. ..
% DR & 4000 most abundant T
4128 0.0501 New tag... hdd note...
6489 0.0501 | [ Edittags hdd note...
7728 0.0501 46.5 v ko] Addnote...
893 0.0501  2.05 v [l ol Addnote...
7421 0.0501 66.8 v ko] Addnote...

<

& Include 7847 features in results 13300 marked

X Don't include 7847 features in results 0 marked

[ Delete 7847 selected features

Having created the Significant p<0.05 tag use this tag to reduce the features currently displayed in the table.

Click on the tag menu to the right of the Tag column header and tick the tag to reduce the current list of

features to.

# Anova (p)  Fold Tag B Notes Highest Lowe}
9105 0.0499 431 v [0 Showall [ Edit tags

%6 00 0 v W[ @ 000most abuncert @000 fectures)
12692 0.0499 11.5 v EI I:‘ W Signfficant p<0.05 {7847 features) I
ST R e v WTTTTT Gored e

T LIE e v E I:‘ I:‘ Mo tags assigned (4257 features)
10116 0.05 3.96 I —
8272 0.0501 43.8 ¥ 9K £modl
5066  0.0501 2.03 v o] Addnote... A C
4128 0.0501 1.35 I _J Add note... A 5
6489 0.0501 51.8 ¥ _J Add note... A G
7728 0.0501 46.5 " | Addnote... C A
893 0.0501 2.05 v Q w| Addnote... A c
7421 0.0501 66.8 ¥ _J Add note... (e A

4

—

E-

7285
3782
142
1899
10683
7466
4126
3575
12922
3642
1589
1629
4466

Anova (p)
1.03E-12
1.04E-12
1.6E-12
3.35E-12
5.43E-12
7.45E-12
8.28E-12
1.63E-11
1.92E-11
2.03E-11
2.11E-11
3.01E-11
3.28E-11

Fold
Infinity
Infinity
Infinity
Infinity
Infinity
Infinity
Infinity
Infinity
Infinity
Infinity
Infinity
Infinity
Infinity

NN NSNS

<

I./ Include 7847 features in results

+  MNotes Lowest Mg
o] Agdnote... A C
W L Addnote... c A
W | Addnote... c A
W | Addnote... c A
W .| Addnote... A c
& .| Agdnote... A c
o] Agdnote... C A
W o Adnote... c A
W | Addnote... A c
W | Addnote... c A
W .| Addnote... C A
W | Addnote... c A
.| Agdnote... C A
I 13300 marked

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

# Anova (p)
10116 0.05
4673 0.05
2704 0.00274
142 1.6E-12
3782 1.04E-12
3974 0.0499
3575 1.63E-11
4126 8.28E-12
0.0498
1899 3.35E-12
1773 0.0498
4486 3.28E-11
1589 2.11E-11

Fald
3.96
Eril
10.6
Infinity
Infinity
1.5
Infinity
Infinity
21.7
Infinity
1.33
Infinity
Infinity

SR N NN N AN EN AN NN

L) ) )y af ay af ag a) af )

v Notes
l» | Add note...
l» | Add note...

l» | Add note...
l» | Add note...
l» | Add note...

l» | Add note...
l» | Add note...
l» | Add note...

l» | Add note...
l» | Add note...
l» | Add note...

l» | Add note...
l» | Add note...

Highest

[ T T T T o T o T o T o T T T o T e T

Lowest |

BoE OEF R P R PR OEF R OEF BB

Create a tag for them called Significantly up in C, tagging 3817 features

# Anova (p)
10116  0.05
4673  0.05
2704 0.00274
142 1.6E-12

3782 1.04E-12
3974 0.0499
3575 1.63E-11

4126 B8.28E-12
0.0498
1899  3.35E-12
1773 0.0498
4466  3.28E-11
1589  2.11E-11

Fold
3.96
5.72
10.6
Infinity
Infinity
1.5

Infinitv

Tag « Notes

| Addnote...
| Addnote...
== | Add note...
= | Add note...
== | Add note...
.= | Add note...

AVAYAYAYAYAS

o] af af o) of 9] ¥

Edited
& 4000 most abundant
(@] significant p<0.05

|_add pote
note...
note...

note...

Mew tag...

note...

ﬁ' Edit tags

note...

Infinity

v Q o | Add note...

Highest

[T o T o T o T T T B e T e I e B e T o T ]

Lowest

> = > P P P P P P> P P> >

# Anova (p)
10116  0.05
4673 0.05
7704  0.00274
142 1.6E-12
3782 1.04E-12
3974 0.0499
3575 1.63E-11
4126 8.28E-12
12045  0.0498
1899 3.35E-12
1773 0.0498
44656 3.28E-11
1589  2.11E-11

Fold
3.96
572
10.6
Infinity
Infinity
1.5
Infinity
Infinity
21.7
Infinity
1.33
Infinity
Infinity

Tag

S A A R N LN L NN EN LR NEN

E Motes

[ & Showall % Edit tags

Highest

Lowig

E' [ ] @ 4000 most abundant (4000 features)
BT @ Sonficert pe0 05 (7847 fomtures)
G I:‘ I:‘ @ Signficantly up in C (3817 features)

" L1 Edited {1 featurs)

E D D Mo tags assigned (4257 features)
]
& -l Addnote... c A
@ -] Addnote... c A
@ -] Addnote... [ A
@ -] Addnote... C A
@ Ll addnote... [ A

Finally view the tags you have just created by clicking on the drop down selection on the right of the Tag
column header.

Make sure that only the tag for the 4000 most abundant features is ticked and press OK.

To move to the next stage in the workflow, Progenesis Stats, click Section Complete.

Stage 8: Multivariate Statistics on Selected Features

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

Progenesis Stats is licensed.

Progenesis Stats opens calculating the Principal Components Analysis (PCA) for the active 'tag' in this case
the 4000 most abundant features.

- Calculating PCA results...

\
n With 4000 of 14393 features selected.

Cancel calculation

As an example we will start by examining the behaviour of the 4000 most abundant features from the
previous stage, View Results.
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The statistical analysis of the selected data is presented to you in the form of interactive graphical
representations of answers to questions asked of the analysed data.

LC-MS Tutorial - Progenesis LC-MS. == = =
File > @
Reference Run Experiment 0o
Data Import Selection Alignment Filtering DesignSetup  ViewResulis  Progenesis Stats  Peptide Search  Peptide Filter  Protein View Report I’lon]meor
Question: . .
Principal Components Analysis
Are there any outliers in my data? P P! Y
Does my data cluster according to my experimental . 08 T T T T T T T T T T
conditions? =]
= —
What's this? o 08T 5E) I 1
Principal Components Analysis produces a simplified, graphical -
representation of your multidimensional data. N oge 1 1
More... c
s
a 02 4 i
£
Ask another question w S o
= 00 +—m——— — - ————e-
Experiment design: | AC vI g-
£
# Anova  qVave Power Tag v Custer + = 02 + ]
3782 10412 1I4E09 2.9995 [ Q -
142 1.6E-12 1A7E-09 z.9995 [ 04 1 ]
1899 3.35E-12 183609 2.9995
4126 828812 259609 2.9995 08 } I I } } I : } } I :
. . = -0.6 -0.5 -0.4 -0.3 -0.2 -01 0.0 0.1 0.2 03 0.4 0.5 0.6
3842 LO3E11 42609  3.9995 .
@ Principal Component1 > 7419
1589 ZA1E-11 42609 2.9995 (@
1629 30E 55609 2.9995 [ Standardised Expression Profiles -
4466 328811 5.52609 2.9995 [
A c
8764 B.24E-11 B.2E-09  z.5995 [
1385 1.16E-10 148608 =.9995 [ 15
2556 1.26E-10 1.48E-08 2.9995 (
308 1.38E-10 1.48E-08 z.9995 [ 10 1 S 5

2386 1.42E-10 1.48E-08 =>.9995 9
1666 1.86E-10 1.79E-08 =.9995 ;
21255 1.88E-10 1.79E-08 =>.9995 9
3148 2.06E-10 1.8BE-08 =.9995 ;
638 3.48E-10 2.93E-08 >.9995 g

1 40410 312608 2.9995 (g
05 +
1782 522610 3.1BE-08 2.5995 (g
1936 6.65E-10 347E-08 =.9995 (g
3037 B.I6E-10 412608 2.9995 (g A0 T &

3918 9.58E-10 4.256-08 =.9995 [

Standardised Normalised Abundance
=
=

1529 9.88E-10 425608 2.9995 A5

5201 1.28E-09 4.79E-08 =.9995 o o . o
> g i Section Complete ()

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

Principal Component Analysis (PCA)

In 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:

‘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.
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Selecting features in the table will highlight the features on the 'Biplot' and their expression profiles will
appear in the lower panel.

&3 LC-MS Tutorisl - Progenesis LC-MS == Ech==|
File N
Reference Run Experiment A X K
Data Import Selection Alignment Filtering Design Setup  View Results  Progenesis Stats  Peptide Search  Peptide Filter  Brotein View Report non]lneal‘
Question: R .
Principal Components Analysis
Are there any outliers in my data? P P ¥
Does my data cluster accarding to my experimental . 08 T T T T T T T T T T
canditions? &
o
What's this? o 06T 1
Principal Components Analysis produces a simplified, grapiical
representation of your multidimensional data. N o4l 1
More.. £
H
2 02 1 ]
g
Ask another question ¥ K
AR
3 00— 7 S
Experiment design: [p{ vl -3 Gt
S
c
# mova | qvaue  Power | Tag ~ Custer = F 02 4+ ]
3782 LOME12 1.4E-09 2.9995 [ Q -
142 16E12 1ATEDS 29995 [ Q 04 ]
1899 3.35E-12 1.83E-09 2.9995 [
06 } + } + } + } + } t }
4126 B.28E-12 L59E-09 >.9995
- -06 -05 -0.4 -0.3 -0.2 -0.1 00 0.1 02 03 04 05 06

3642 20311 42609 2.9995 [
1589 LA1E-11 42609 =.9995 [
1629 S.01E-11 55E09  2.9995 [
4466 3.28E-11 5.52E-09 =.9995 )
8764 5.24E-11 82609 2.9995 [
1385 1.16E-10 1.48E-08 =.9995 [
2556 1.26E-10 1.48£-08 2.9995 [
308 1.38E-10 1.48E-08 =.9995 ()
2386 1.42E-10 1.48£-08 2.9995 [
1666 1.B6E-10 1.79E-08 =.9995 iy
255 1.88E-10 1.79E-08 2.9995 (g
3148 2.06E-10 1.83E-08 =.9995 [y
638 3.48E-10 2.93E-08 2.9995 iy
1 4.04E-10 312608 2.9995 iy
1782 5.22E-10 S.18E-08 2.9995 Gy
1936 6.65E-10 3.47E-08 =.9995 iy

Principal Component1 |3 74.19:

Standardised Expression Profiles -

05 ]

0000000000000 00000

3057 B.36E-10 412608 2.9995 (g 10 9
3918 9.58E-10 4.25E-08 =.9995 [
1529 9.83E-10 4.25E08 2.9995 () 15

5201 1.28E-09 4.79E-08 =2.9995 .
_E 52 Section Complete ()

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

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

Power: can be defined as the probability of finding a real difference if it exists. 80% or 0.8 is considered an
acceptable value for power. The Power Analysis is performed independently for each feature, using the
expression variance, sample size and difference between the means.

Also, for a given power of 80% we can determine how many samples are required to ensure we find a
difference if it actually exists.

Note: Power analysis is discussed in Appendix 6 (page 61)

Correlation Analysis

Use the tags created in View Results to filter the features in the table. 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<0.05.

[icotrer qustion )| &
= 00
Experiment design: | AC v] E=
2 ]
# Anova q Value Power TagB Cluster * E 02 +

3782 1.04E-12 1.14E-09 2.9995 [ O Showall % Edittags

42 16E12 1A7E09 :.9995 @ 4000 most abundart {4000 features)
1899  3.3BE-12 1.B3E-09 =.9995 i Sigrificant p<0.05 I_T’Sd?features}l
4126 8.28E-12 250800 :.9995 [ [ ][] Sigrificantly up in A (4030 features)
3642  2.03E-11 4.2E-09 :.9995 ﬁ [J[] @ Sianificantly up in C (3817 features)
1589 DAME-11 42600 2.9995 [ Ll Edited {1featurs)

1629  3.01E-11 5.5E-09  ».9995 i D D Mo tags assigned (4257 features)

4466 3.28E-11 G.62E-09 :.9995 [
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On pressing OK the PCA will recalculate using these 7847 features, you can (to save time) stop this
calculation by pressing Cancel calculation and then set up Correlation Analysis for the 7847 features.

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

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

Are there any outliers in my data?
Does my data cluster accerding to my experimental conditions?
Correlation Analysis

4 Group my features according to how similar their expression
profiles are,
Power Analysis

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

:| Principal Components Analysis

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

[F] . . .
2 Performing correlation analysis...
With 7847 of 13300 features selected.

Cancel calculation

This time the statistically based question(s) being asked is:
‘Group my (selected) features according to how similar their expression profiles are’
The question is answered by:

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

The answer is displayed graphically in the form of an interactive dendrogram where the vertical distance,
between each feature can be taken as indicative of how similar the expression profiles of each cluster of
features are to each other.

£ LC-MS Tuterial - Progenesis LC-MS (===
Eile L]
Reference RN Experiment s & X
Data Import selection Alignment Filtering DesignSetup  ViewResults  ProgenesisStats Peptide Search  Peptige Filter  Protein View Report non | inear

Question: Dendrogram
Group my features according to how simiar their expression
profiles are.

What's this?

We have used Correlation Analysis to evaluate the

reiationships between the expression profies of your z0
features.

The resuits are shown in the dendrogram.
Maore...

Ask another question v

# Anova  qValue Power Tag v Cluster *

Distance

7285 1.03E-12 1.14E-09 >.9995

3782 1.04E-12 1.14E-09 =.9995

142 1.6E-12  117E-09 2.9995

Q
o 05
o

1899 3.35E-12 1.83E-09 9995

10683 5.43E-12 2.38E-09 =.9995

7466 7.45E-12 2.59E-09 = .9995

4126 8.28E-12 2.59E-09 :.9995

Standardised Expression Profiles -

3575 1.63E-11 4.2E-09 =2.9995
A c

12922 1.92E-11 4.2E-09 19995

3642 2.03E-11 4.2E-09 9995
1589 ZTE-11 42609  2.9995
1629 3.01E-11 55609  2.9995

4466 3.28E-11 5.52E-09 9995

00000 00

B764  5.24E-11 B.2E-09 9995

9705 5.92E-11 B.63E-09 z.9995

6615 7.68E-11 1.05E-08 =.9995

1385 1.16E-10 1.4BE-08 2.9995

2556 1.26E-10 1.48E-08 2 .9995
6839 1.34E-10  1.48E-08 =.9995

308 1.3BE-10 1.48E-08 =.9995

Standardised Normalised Abundance
=

2386 1.42E-10 1.48E-08 2.9995

1666  1.86E-10 1.79E-08 =.9995

© 00 00

2255  1.8BE-10 1.79E-08 =.9995

3148 2.06E-10 1.88E-08 z.9995

|IPEFEE IEE I IEEEEE IEEDIEEED

= Section Complete ()|
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Correlation Analysis enables the grouping of features together according to how similar their expression
profiles are.

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

Create new tag (=3

@ Up regulated in C

[ ok || Cancel |

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

Create new tag (=3

D Up regulated in A

[ ok || cancet |

Comment: When you review the tags using the drop down menu you can see that the Blue and Magenta
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.

1.Clj

Show all % Edit tags

-]
:u
m
I f E
]
&
i
@
13

[ ][] @ 4000most abundart (4000 features)
|:| W Signficant p<0.05 (7847 features)
|:| |:| Significantly up in A (4030 features)
[ ][] Upregulatedin A {4030 features)
Significantly up in C (3817 features) ﬂ
|:| |:| wl Up regulated in C {3817 features)

L0 Edited (1 featurs)

|:| |:| Mo tags assigned (4257 features)

oK | Cancel I—

L

eJedJeleelL e
L]
]
u

Tip: when reviewing the tag list (see right) 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.
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Stage 9: Peptide Search

Progenesis LC-MS does not perform peptide identifications itself. Instead
allowing you to export a set of MS/MS peak lists in formats which can be

it supports identifications by
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 featu

res.

Determining protein identification is dependant 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 dependant on thresholds and

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

3 LC_MS Tuterial - Progenesis LC-MS
Eile
Reference Run
Selection

Experiment

Data Import Alignment Filtering DesignSetup  ViewResults  ProgenesisStats Peptide Search  Peptide Filter

Peptide Search
Run ms/ms fon searches by exporting peak list files to a protein
identification program. Search results files may then be imported

MS/MS Spectra

) Batch inclusion options for creating exportlist of ms/ms specira

===

nonlinear

Protein View Report

back in tolink protein IDs to detected peaks.

Performing the search

Select the search program you're using:

Run:Al Scan number4731 1500

Features: Export Rank  #  Run Scannumber Exported Festureintensity Precursorimensity (%) Charge Precursormiz lsolope  ldscore *
u 3 Al 4791 No 1264008 276+005 02 2 6568503 1 I
3 MS/MS Protei 5¢ T E N+
i rotens O (Rl & A A1 4330 No 1224008 4.8e+005 04 2 656 8611 1
v M & showall [ Edittags 74 No 1224008 12e+005 01 2 656.8621 1
S o 0 ¥ W[ @ 4000most sbundart (760fcatures) 65 No 1264008 1484006 12 2 6568516 1
15| 53 o ° v i ][] @ Sanificant p<D.05 (7847 features) | 06 No 1264008 1.0e+008 gee 2 6568512 1
B || [ ® @ v U] @ Upreguiatedin A (3030features) 48 No 1264008 6 82+007 578 2 656.8624 1
0 ¢ ¢ v W0 @ secartypincEsmemme [ No 1224008 25e+007 n2 2 6568530 1
64 | a8 [ 0 v W0 0 regieedinG @817t [133 No 1264008 1364007 0y 2 6568524 1
6 | o 0 v W0 ) rotmgsassigned @astieaures) |75 No 1264008 5864006 49 2 6568528 1
0 | 0 0 v i p17 No 1264008 3.1e+006 26 2 6568533 1
0K [Cancsl
55 | 44 0 0 e | pas No 1264008 1964006 18 2 6568617 1
w | a2 0 P VR 27 9 A1 5379 No 1264008 1064006 09 2 6568510 1
124 | 2 o 0 v @ & B 9 A2 4928 No 1464008 2964005 02 2 6568613 1
e363| 41 o 0 v @ g 0 9 A2 4986 No 1464008 7.0e+005 05 2 6568613 1
w0 | o o 0 v 2 9 w2 5103 No 1464008 1264007 86 2 6568514 1
i || @ a 7l & 3 9 n 519 No 1464008 124008 853 2 6568617 1
5 9 2 5190 No 1464008 7964007 568 2 6568621 1
165 | 38 0 0 v &
. o 0 7B & 7 9 n 5231 No 1464008 3304007 nE 2 6568521 1
o o 0 < @ = 09 w2 s No 1464008 1664007 2 2 6568621 1
49 2 5312 No 1464008 7664006 55 2 6568522 1 v
30 | 38 0 0 v s ol = | -
o =7 n n vl )52

Feature number 9, m/z 656.8613, retention time 43.853 min, charge +2

Deisotoping and charge deconvolution

[mascot - 4454
H z
tee £ e , 1000
s =
|I Export 20773 ms/ms spectra ]l £ 2
5 44727 £
I Import search results ] % 500
= 47079
MSNS Preprocessing l LM { |
imi i mm m‘ ll |||JulJ Jm Ll .
[F] Limit fragment ion count [1000 . T 5 P
mz
mz

Section Complete (3,

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

dependant mode.

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 id

entified. By default this is all the

available spectra for the Features displayed in the Features list (in this case all the features that have a p

value of less than 0.05. This number is visible on the Export button.

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

Filter the table to show only the features tagged Significant p<0.05 as
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 20773 as shown on the
Export button.

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

°]

lMa:.cnl
Help

|
|

Export 20773 ms/ms spectra

Impert search results

MEMS Preprocessing

[ Limit fragment ion count  [1000

Deisotoping and charge deconveluticn
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Before exporting the spectra, the query set can be further refined.

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

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

E-3 LC-MS Tutorial - Progenesis LC-MS (=)= (s
File °
Reference Run Experimsnt LA X X
Data Import Selection Alignment Filtering Design Setup View Results Progenesis Stats  Peptide Search Peptide Filter Protein View Report n 0 n | I n e G r

Peptide Search MS/MS Spectra

Bun ms/ms ignsearches by exporting peak list files to a protein N ;
identification program. Search results files may then be imported [ Bateh inclusion options for creating export ist of ms/ms spect

bacl in to link protein IDs to detected peaks.

Ferk 0 Feature nersy
Features:
# MS/NS Proteins Score  Tags v Ntlg‘ Feature ID Frecursor intensity
4 - Nie
s om0 ¢ v B Cherge Precursornensiy (%
115 53 0 0 e .
= S Fonrane
123 52 0 0 v iB s
A °c v 8d Exaried [— Peptie ssquence
64 43 0 0 v |
“ w0 ° v Eud s P sessen
62 45 0 0 v i i
5o o ¢ v @d D e Prten desrsion
124 & [ 0 v il &
28 42 0 0 v F &l I Include in export I |[ Exclude from export ]I I Clear all filiers
9 41 0 0 e .
w4 R R v g j [@ Export Fank  #  Run Scan number| Exported| Feature intensity Precursorintensity (%)  Charge Precursormiz lsotope  ldscore  +
v @ - 1} 21 9 A2 5392 No 1.4e+008 2.8e+008 20 2 £56.8618 1
6363 41 0 0 .
<l E 2 9 C3 5256 No 24e+006 4 52+004 19 2 657.3780 2
411 39 0 0 .
v Q el ] 23 9 A1 5293 Mo 1.2e+008 1.3e+006 16 2 656.8617 1
s 3 0 0 v 1} 24 9 A2 5433 No 1.4e+008 2.2e+008 18 2 656 8612 1
o= o o v a] % 3 43 5331 Mo 92007 12e4008 12 2 655613 1 v
78 38 0 0 v4Es m = [ L ] s
- - = 7 B - - 2 - = 2 -
Performing the search Feature number 9, m/z 656.8613, retention time 43.853 min, charge +2
Select the search program you're using: Run:A1 Scan number4791 15004
[Mascot -| 40464
- _
e £ s260 1000
T z
|l Export 16362 ms/ms spectra ]l E §
5 4787 =
l Import search results ] é 500+
= 47079
MSMS Preprocessing J LM { J |
- ) . 0 Lo g M beddl bl
[F] Limit fragment ion count 1000 : 656 657 658 659 680 0 5[‘)0 1dDD
mez 3

Deisotoping and charge deconvolution mz B

Section Complete ()

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 10.

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

LEl Aneie L1 4 i OO A A OO 19 = Fud St Tl - |

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

25 9 A3 5042 Mo 3.3e+007 8.8e+005 10 2 656.8614 1

OoooOoO

26 9 A1 B3TS Mo 1.2e+008 1.0e+006 03 2 656.8610 1
279 A3 5374 Mo 9.3e+007 7.Te+005 03 2 656.8615 1

m | b

ExportlF{ankI B Run Scan number ExportedIFeatureintensity Precursor intensity (%) IChalge Precursor méz  lsotope I4:Isc>c::r£=I£l
23 u ]

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

Set the Rank filter to 'greater than' 10 and click Exclude from export this reduces the number to spectra to

export to 16362.

37



Progenesis LC-MS User Guide

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: Run:Al Scan number4999 200
[mascot - |11
eip 263 600

[

Export 16362 ms/ms spectra ]

Intensity

.
=1
&

[

Import search resuts ]

Retention time [ min |
k
o
]

MSMS Preprocessing

47078

Feature number 370, m/z 654.3169, retention time 44.167 min, charge +3

200 l
Limit fragment on count 0 11 |‘|h‘ 1 N .
B¢ 655 - B5E 0 500 1000 1500 2000

D Deisotoping and charge deconvolution

miz

mz

Performing the search

Select the search program you're using: RunAl Scan number4399 a0
IMascnt v] [
Help 42843 500
=
[ Export 16362 ms/ms spectra ] 2 a0
44787 E

[

Import search results ]

Retention time | min|

[] Deisatoping and charge decenvolution

5]
=1
=

MSMS Preprocessing

47.079

Feature number 370, m/z 654.3169, retention time 44.167 min, charge +3

7] Limit £ t t | [40 L 0 ‘ \h || LI_ULH’L ||| I‘
it fragment 1on coun! - 554 e . 6 5[')0 T

T T
1000 1600 2000
mz

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).

Performing an MS/MS lon Search

Having chosen 16362 spectra to export, as described above:

1.

2
3.
4

Select appropriate search engine i.e. Mascot
Click ‘Export current query set’ to save search as file
Perform search on appropriate search engine and save results file

Click ‘Import search results’, locate results file and open

Please refer to Appendix 7 (a and b) (pages 62 and 63) for details of the
‘Search Engine' parameters

Note: the blue link tells you the appropriate formats for exporting search results

Performing the search

Select the search program you're using:

b
ENYX

SEQUEST [dta & out fies)

SEQUEST {dta & pepim)

I Import search results ]

MSMS Preprocessing

Limit fragment jon count 1000 =

|:| Deisotoping and charge deconvolution

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

[heseot =

II Export 16362 ms/ms spectra l

I Import search results I

MSMS Preprocessing

Limit fragment ion count 1000 =

[] Deisotoping and charge deconvolution

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

score for each searched feature.

LC-MS Tutorial - Progenesis LC-MS E=8 =<
File _
Reference Run Experiment * e , e
Data Import Selection Alignment. Filtering Design Setup View Results Progenesis Stats  Peptide Search Peptide Filter Protein View Report n O n ! I n e G r

Peptide Search MS/MS Spectra
Bun ms/ms ion searches by exporting peak list files to a protein
identification program. Search results files may then be imparted
back in ta link protein 105 to detected peaks.

~) Batch inclusion options for creating export list of msims spectra

Ronk 0 Feaure nensy
Features:
# Ms/MS Proteins Score  Tags ~ N\LI Feature ID Precursor intensity
v ekl
35 58 2gilasss. 952 v g L] Charge ST
15 53 0 0 e &l
. Sean e Runame
123 52 o o v o0
7o [pesens v @ U Eaeed (S—) Peptesexuence
64 48 1 gil255101...| 117 v okl
&6 48 o o ¥ F kad |sotope Protein accession
62 45 0 [ v Rl
I tenssion. 126 v (g k] PemD R e o,
124 42 Tgilzssion.. |8z v [ k]
28 47 2gil190015...] 26.6 e F &l [Indudeinexpor(] [E:ocludelromexport] [Clearallﬁliets
9 4 2gil255101..| 825 =
@ [@ Export Rank  #  Aun Scannumber Exported Featureintensity Precursorintensity (%)  Charge Precursormiz Isotope  ld score
0 #H 1 gil145953...| 102 v Pkl =
4= (@] . 3 A 4791 No 1.2e-008 2 7e+005 02 2 656 3609 1
8383 #H 1 gi1255101...| 6.48 -
£ i ] ¥k 9 Al 4830 No 1.2e=008 4.82+005 04 2 656.3611 1
41 39 0 0 -
v @u =] 4 9 A1 4874 No 1.2e=008 1.2¢+005 01 2 656.3621 1
45 38 ELIE A A — B % 9 A1 4968 No 1264002 1.4e+006 12 2 568616 1
wm sguzssion s v (@ L Fl 2 9 A1 5008 Yes 1264008 1.06+008 38 2 558512 1 789 N
76 38 0 0 v IR e, L n ] v
- - N " E N " = S pv— = o
Performing the search Feature number 9, m/z 656.8613, retention time 43.853 min, charge +2
Select the search program you're using: Run'Al Scan number4791 1500
[mascot -] 40454
3 _
e € zen 1000
B 7
[ Export 16362 ms/ms spectra ] £ H
5 44787 =
|[ Import search results ]l g 500
= 47079
MSMS Preprocessing l MM { |
. o Ll el N b
Limit fragment ion count  |1000 2 656 657 658 659 66D N 500 1000
mz me

[7] Deisotoping and charge deconvolution

Section Complete ()

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

Stage 10: Peptide Filter

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
e Remove identifications where less than 2 hits were returned
¢ Remove all identifications where the Protein Description Contains 'hypothetical’

e Remove all identifications where the Protein Description Doesn’t contain ‘Clostridium difficile’
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On the Batch detection options panel, set the Score to less than 40, then Delete matching search results.

LC-MS Tutorial - Progenesis LC-MS o e )
File .
Reference Run Experiment *e0 0o
Data Import Selection Alignment Filtering DesignSetup  View Results  Progenesis Stats Peptide Search  Peptide Filter  Protein View Report non | inear
Features Peptide Search Results
#  TotalHits m/z  RTimins Charge = Batch deletion options

9 10 656,86 43.85 2 |5We Fop— - I e

09 663.87 d6.66 2 [EFTe—

M8 59532 3658 2 ocession

4 30 57332 4151 2 .

15 36 573.32 4032 2 s Description | doesn't contain >

L") 498.26 2807 12

27 s 51435 19.27 2

23 10 900.97 39.13 2 MWz

24 18 60183 40.12 2

7 60183 4129 2 Retention Time [(oss than -

» 12 10059 4479 3

0 2 8426 24052 Sequence Length |[ Delete matching search results ll IDelete non-matching search results ] |[clearau filters ll
2 10 60058 3913 3

3 20 %4179 58.18 3

% 10 09745 .61 2 # Score  Hits  m/z RT{mins) Charge Mass Sequence Aceession Modifications Description
0 1z 980.48 4197 2 9 8250 10 656,86 43.85 2 1311.71 @) VFFEGTLASTIF (@) 21255101963 cell surface protein {S-layer precursor protein) [Clc
53 10 10s1.01 53.40 2 10 9054 9 663.87 4686 2 132572 (@ IFFECTLASTIK @) il145953274 hypethetical protein CdifQ_04003257 [Clostridium
81 9 623.83 3742 2 1 8308 8§ 595.32 3658 2 1188.62 (@ LGDSDIDITK (@) gil255101963 cell surface protein (S-layer precurser protein) [Cle
64 0 M7623 4791 3

o 1 0 w03 2 13 .0 5 57180 2410 2 1145.50 (@ LGDSDTINLAK (@ ei145953274 hypothetical protein Calif_04003257 [Clostridium
s 10 B57.64 4207 3 14 723 10 57332 4151 2 114463 @ GLLDGSITEIK (@) ei1145953274 hypothetical protein Calif_04003257 [Clostridium
79 85242 47.89 4 14 w70 10 573,32 4151 2 114463 @ EVGGLTVTLEK (@) gil163816188 hypathetical protein COPEUT_02372 [Coprococcus
86 1 117055 59.07 2 14 7323 10 573.32 4151 2 114463 (@ GILDGSITEIK g gi1255101963 cell surface protein (S-layer precurser protein) [Cle
& 976,48 52.06 3 15 7329 12 573.32 4032 2 1144.63 (@ GLLDGSITEIK (@) 2il145953274 hypothetical protein CdifQ_04003257 [Clostridium
2 10 0236 4297 3 .

o5 1a 3048 s4ds 4 15 M5 12 57332 4032 2 114463 @ EVGGLTVTLEK (g uil163816188 hypothetical protein COPEUT_02372 [Coprococeus
o si1ee 2551 3 15 7329 12 57332 4032 2 114463 @ GILDGSITEIK @) £i1255101963 cell surface protein (5-layer precurser protein) [Cle
104 4 528.82 39.69 2 18 83710 49826 507 2 99451 (@ SELNTIVR @ =il266623151 putative di-trans, poly-cis-decaprenylcistransferase
12 20 56436 3632 2 18 2481 10 49826 2507 2 99451 @ TDLLKPTK @ gil167747123  [7] Phospho (ST) hypothetical protein ANACAC_01836 [Anaerostipes
18 1 101246 4342 3 18 172 10 49826 2507 2 99451 g TOLNTLVR @ 1145953274 hypothetical protein CdifQ)_04003257 [Clostridium
e 565 dTs 4 20 10243 10 98898 50.54 2 1975.96 @ FGLVDGTTYST (@ 21145953274 hypothetical protein Calif_ 04003257 [Clostridium
124 10 707.67 5340 3

: . . . TRSASVQPVITH 1255101963 - i

Pt sna mes 2 n 8.8 6 61438 1927 2 122669 @ L @l cell surface protein {5-layer precursor protein) [Clo
10 smes 407 2 3 1043 10 900.97 3913 2 1799.93 (@ VATSSIGEVEN @) il145953274 hypothetical protein CaifQ_04003257 [Clostridium ..
1358 52948 3995 2 “ | m ] v
145 12 619.99  39.95 3 1363 search results. 610 matching batch delete options. S ¢ f

147 80 s16.31 2270 2 - ection Complete )

|

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

table (610 matching out of 1363)

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

Delete 610 search results?

Are you sure you want to permanently delete 610 peptide search results?

J |

Ne |

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

(page 39)

£ LC-MS Tutorial - Progenesis LC-MS | =8 EoE =
Eile
Reference Run Experiment e oo
Data Import Selection Alignment tering Design Setup Wiew Results. Progenesis Stats  Peptide Search Peptide Filter Protein Report n o n | I n e G r
Features Peptide Search Results
= Total Hits m/z RT(mins Charge Batch deletion options

00 663.87 46.66 2

noo8 595.37 3658 2 ceession

130 573.80 2440 2

410 57331 4151 2

15 12 57332 4032 2 | C=zizie clostridium difficile

B0 49826 2607 2

0 0 9898 5054 2 Modification

27 8 61435 197 2

23 o 900.97  39.13 2

24 o 601.83  40.12 2

28 o 601.83  41.29 2 Retention Time

¥ 0 10058 4478 3

o 26 28052 Sequence Length [ Detete matching search resuits [ Delete non-matching search results ] [clearau filkers

32 o 600.98 39.13 3

35 10 941.79 58.18 3

39 10 997.45 3161 2 #  Score  Hits | m/z  RTimins) Charge Mass Sequence Accession Modifications Description
0 10 980.48 4157 2 3 8250 10 656.86 43.85 2 131171 (@ VFFEGTLASTIE (@ gil255101963 cell surface protein (s-layer precursor protein) [Cic
53 10 1061.01 53.40 2 1 83.08 8 59532 3658 2 1188.62 (@ LGDSDIDITK (@) il 255101963 cell surface protein (S-layer precursor protein) [Cle
g0 62583 3741 2 14 723 10 57332 4151 2 114463 @ GIDGHTEK (@ gil255101963 cell surface protein {S-layer precursor protein) [Clc
:: 1: 1;;2? :::; 2 15 7 12 57332 4032 2 114463 (@ GIDGSITEK (@ gil255101963 cell surface protein (S-Layer precursor protein) [Clc
89 10 557.64  42.07 3 2 87.81 6 61435 19.27 2 1226.69 (@ TPSASVQPVITH (@ gi1255101963 cell surface protein {S-layer precursor protein) [Clc
7o 88242 4789 4 30 5936 9 48426 2405 2 96650 @ TDINTUK @ £i1255101963 cell surface protein (S-layer precursor protein) [Clc
L o 170,55 59.07 2 35 95,15 10 941,78 5818 3 2822.35 (@ TINDDVKDFLD (g 2| 255101963 cell surface protein {S-layer precursor protein) [Clc
&7 o 97648 5106 3 39 10253 10 997,45 3181 2 199268 (@ AGETTYSTGLT (@ 211255101963 cell surface protein (S-layer precursor protein) [Clc
:; : ;gi?; ;’j:: 3 40 1437 10 98048 4197 2 1958.94 (@ VINGDEADTNC (@ £i1255101963 cell surface protein (S-layer precursor protein) [Clc
w10 61195 25.51 3 53 12615 10 1061.01 53.40 2 2120.00 (@ LAMSAIFDTAY (@ gi1255101963 cell surface protein (S-layer precursor protein) [Clc
104 10 528.82 39.69 2 64 1691 10 1176.23 47.91 3 3525.66 (g DLTGASADAI (g gi1255101963 cell surface protein (S-layer precursor protein) [Clc
1m0 56436 3632 2 85 13,91 10 76050 3903 2 1519.79 (@ AMILAESGADFSM (@ gil126700129 putative translation inhibitor endoribonuctease [l
e 101346 43.42 3 89 83.88 10 557.64 4207 3 1869.89 (@ IADELLQLKDE' (@) il5668937 flagellin [Clostridium difficile]

e G5 aaTs 4 s 8914 9 88242 47.89 4 3525.66 (@ DLTGASADAIS (@ gil255101%3 cell surface protein (S-layer precursor protein) [Clc
1;: 1: Z?Z;: j?:‘: z 87 7247 10 97648 5206 3 292643 (@ TUNNGTSNAIE (@ £i1255101963 cell surface protein (S-layer precursor protein) [Clc
m 10 895 4207 2 0 60.34 10 611.99 2551 3 1832.04 (@ IINAKEETIDID: (@ gil255101%3 cell surface protein (S-layer precursor protein) [Cle +
135 0 929.48 39.95 2 < (0 ] »
145 o 619.99  39.95 3 ir it

= o w0 | 478 search results. 0 matching batch delete options. | Section Complete 2

|
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Having applied all 4 filters the Peptide Search Results should be reduced to 478.

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

Stage 11: Protein View

The Protein View combines the quantitative LC-MS data with the qualitative MS/MS results at the protein
level, highlighting proteins of interest between experimental groups. 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 Protein view 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 the Protein View 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.

E3 LC-MS Tutorial - Progenesis LC-MS. == ]==]
Eile >®
Reference Run Experiment @00
Data Import Selection Alignment Filtering Design Setup View Results  Progenesis Stats  Peptide Search Peptide Filter Protein View Report n o n l I n e G r
SE—
Proteins Peptides of gi| 126697810
Accession Peptides | Conflicts IS(DrE Anova (p)* * # Score Hits  Mass RT (mins) Charge Tags + Abundance Conflicts Peptide Sequence -
@ =i1126697810 W 14 1.13E+03  4.55E-05 147 101 10  1230.609 2.7 2 v G 3.07E+06 1 @ LLDDALGLATSER
@ 2115668937 12 14 1.41E+03 2.03E-05 166 125 10 2317.115 38.7 2 e g 5.55E+06 1 @ LESTONNLNNTLENVTARESR =
@ gi1260682215 23 13 2.03E+03 6.28E-05 179 60.9 9  2317.115 38.7 3 v g 3.09E+06 1 @ LESTONNLNNTLENVTARESR
@ =i1209571234 24 1 2.4E+03  4.05E-05 238 107 10 1716.857 30.4 v [ 173606 1 @ VNTNVSALIANNQHGR
@ £i1126698450 12 A 1.21E503  4.05E-06 564 51.2 4 1716.858 30.4 3 v [ 35705 1 @ VNINVSALIANNQHGR
@ =i1255654924 7 a 645 B.66E-06 283 49.5 10 1676.838 34.5 v g 7.59E+05 1 @ IRDTDVASEMVNLSK
@ =i 1126700407 9 9 1.04E+03  0.945 446 93.3 10  1676.838 34.5 Z v G T.ATE+05 1 @ IRDTDVASEMVNLSK
@ 2i1255656776 9 9 925 0.00888 - 43 49.6 8 1692.835 20.6 3 e g 5.56E+05 1 @ IRDTDVASEHVNLSK -
< [ 1 ] b € [ m N b
1 Protein: gi|126697810 flagellin subunit [Closiridium difficile 630]
4 Peptides of selected protein
Peptide Views I Protein Res:l.uhonl
C [Standardised Expression Profiles  ~ 2148 D 00057
A c
N 21.3994
. E E 42,843
gz ‘g 22.355 =
i £ £ '
E] g 5
2 = =
& I 22.783q =
E ] ]
E = &
H 84,783
0
g 23.205
2
3
E
@ N
236241 T T T T T T 1
T2 T3 T4 715 500 1000 1500 2000
2 miz méz

Section Complete ()

Depending on the ordering, make ‘flagellin subunit' the current protein by clicking on it in Window A (a
circular orange symbol indicates current protein).
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Flagellin subunit has 9 peptides assigned (window B) which have a total of 14 conflicts. To view the
conflicting assignments click on the Protein Resolution tab (window C) and then step through each

assignment on window B.

L3 LC-MS Tutorial - Progenesis LC-MS =)=
Eile LR ]
Reference Run Experiment @0
Data Import Selection Alignment Filtering DesignSetup  ViewResulis  ProgenesisStats Peptide Search  Peptids Filter  Brotein View Report no nI inear
R
Proteins Peptides of gi| 126697810
| Accession Peptides Conflicts ~ Score Anova (p) ~ Score  Hits  Mass RT (mins) Charge Tags + Abundance  Conflicts Peptide Sequence 4
@ £il126697810 9 14 143803 4sseos | 101 10 1230.60% 27 2 v [ o070 1 @ ARDDAACLAISER
@ £il5668937 12 14 1.41E+03  2.03E-05 125 10 2317115 387 2 v [ 5550 1 @ LESTONNLNNTLENVTAAESRS
@ 211260682215 PE] 13 2036403 6.28E05 60.9 9 231715 387 3 v [ 30908 1 @ LESTONNLNNTLENVTAAESR
@ 211209571234 2 13 2.4E:03  4.05£05 107 10 1716857 30.4 2 v [ 173E0 1 @ VNTNVSALIANNQHGR
@ £il126698450 12 9 1.21E403  4.05E-06 512 4 1716.858 304 3 v [ 3s7Es 1 @ VNINVSALIANNQNGR
@ £il255654924 7 9 645 B.66E-06 49.5 10 1676.838 345 3 v [ 75905 1 @ IRDIDVASEMVNLSK
@ =il126700407 9 9 1.04E:03  0.945 93.3 10 1676.838 34.5 2 v ([ 7708 1 @ IRDIDVASEMVNLSK i
< I ] » m ] v
1 Protein: gi| 126697810 flagellin subunit [Clostridium difficile 630]
4 Protein: gil 7 in [C] idi ifficile]
Peptide Views | Protein Resolution
Conflicting proteins for feature 3335 Peptides of gi|5668937
[ accession Peptides Conflicts Protein Score peptice | #  score  Hits Mass T (mins) Charge Tags ~ Abundance  Conflicts Peptide Sequence -
| gi156sa537 12 14 1.41E403 w7 | 3335 847 4 142365 2.5 2 v 7 1 @ DTDVASEFNUNLSK M
@ £il126657810 9 14 1.13E:03 847 47 101 10 1230.609 2.7 : v o om0 1 @ AADDAAGILAISER
166 125 10 27015 387 2 v [ 5550 1 @ LESTONNINNTIENVIARESR |z
179 60.9 9 237115 387 3 v s 1 @ LESTONNINNTIENVTARESR
238 107 10 1716.857 30.4 7 v [ 173Es08 1 @ vaTnvsaLizwngiice
564 51.2 4 1716.858 30.4 3 v [ 3eTE0s 1 @ vaTnvsaLizwngiice m
283 49.5 10 1676.838 34.5 3 v [ 7seE0s 1 @ IRDIDVASEMVNLSK
1413 99 6 1407.857 38.3 2 v [ 1osEe0s 1 @ DTOVASEMUNLSK
2306 57.7 7 1386.71 17.6 3 v [l asee0a 1 @ RARDDARGLAISEK
789 103 10 1692.833 206 2 v [ aewEe0s 1 @ IRDTDVASERVNLSK -
« T b < I ] b
Section Complete (2

In this case the conflicting peptide assignments are with the main flagellin protein which contains 3
additional peptides. To resolve this conflict un-assign all the peptides assigned to the flagellin subunit
protein, by selecting and then unticking all the peptides in window B.

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

5 LC-MS Tutorial - Progenesis LC-MS ===
Eile LR ]
Reference Run Experiment @eoo
Data Import Selection Alignment Filtering DesignSetup  ViewResults  ProgenesisStats Peptide Search  Peptide Filter  Protein View Report non | Inear
Experiment besgn
Proteins Peptides of gi| 126697810
[ Accession Peptices  Conflicts ~ Score movapr = ||+ RT(mins)  Charge Tags = Abundance  Conflicts Peptide Sequence -
l@ 11126697810 0 | 0 | o E1] 147 : v 0
@ 5668937 iz ] THIE03 | 2.03E.05 [a] B 8.7 : v @ 0
@ il 260682215 b] 2.03E+03  .28E-05 ] REC] 2317.115 38.7 3 v e 0
@ gi1209571234 24 13A 2.4E:03  4.05E-05 F] 238 1716.857 30.4 2 v 0
@ il 126698450 12 9 1.21E:03  4.056-06 ] 564 2 4 1716.858 3 v 0
@ gil255654924 7 g 645 B.66E-06 Eljze 495 10 1676.838 1 v 0
@ il126700407 9 9 1.048:03 0,945 1] 446 93.3 10 1676.838 34.5 2 v | 7aTEes 0
< I ] ' Pl i ] »
1 Protein: gi|126697810 flagellin subunit [Clostridium difficile 630]
4 Protein: gi 7 flagellin [Cl difficile]
Peptide Views | Protein Resolution
Conflicting proteins for feature 147 Peptides of gi| 5668937
[ Accession Peptides Conflicts Protein Score Peptide | #  Score  Hits Mass  AT(mins]  Charge Tags v Abundance  Conficts Peplide Sequence |4
@ 15668937 12 |n | 1.41E:03 101 63.9 10 1669.889 421 3 v [l aTsEs0s 0 @ IADELLOLRDEVER
|0 211126697810 0 |s | 0 [ 101 | 108 10 1669.888 421 2 v [ a3sEe0s 0 @ IRDELLALEDEVER
101 10 1230.609 2.7 2 v ([ soEm 0 @ 22DDRRGIAISEK 3
125 10 2317.115 38.7 2 v [ 555Ee06 0 @ LESTONNLENTIENVTARESR
C 60.9 9 2317.115 38.7 3 v [ 30908 0 @ LESTONNLENTIENVTARESR
107 10 1716.857 304 2 v ([ 17Ee 0 @ UNTNVSALIANNQHGR
51.2 4 1716.858 30.4 3 v ([ 357E0s 0 @ UNINVSALIANNQHGR
49.5 10 1676.838 345 3 v [ 7596405 ¢ @ IRDIDVASEMVNLSK
93.3 10 1678838 345 2 v [ 7aTE0S 0 @ IRDIDVASEMVNLSK
367 86.2 10 1041.606 37.9 2 v [ 3TTEs 0 @ 12DELLQLK -
< m b < m ] »
Section Complete (+)
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A similar argument can be applied to the next set of conflicting assignments
In this case the conflicting peptides are unassigned from the 'precursor' protein.

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.

B LC-MS Tuterial - Progenesis LC-M5 EI@
Eile c®
Reference Run Experiment LA K
Data Import Selection Alignment Filtering Design Setup View Results  Progenesis Stats  Peptide Search Peptide Filter Protein View Report n 0 n] I n eG r
Proteins Peptides of gi| 126698718
Accession Peptides  Conflicts Score Anova (p)* # Score Hits  Mass RT (mins) Charge Tags  + Abundance Conflicts  Peptide Sequence
@ £i1255101959 4 0 360 0.0615 249 675 10 1175.609 36.3 2 v ([ 1805 1 @ ALLDAFEYER
@ eil70632806 0 0 557 76.2 9 1344776 6.5 v [ 5.08E05 0 @ rFIvoceIVVLAVR
@ Eil126699140 2 1 85.7 0.000151 437 49.9 8  1153.635 37.1 2 v [l 41E05 0 @ iveErDvDVR
(@ il 126698718 5 1 301 0.00036 2567 49.4 3 1335.644 23.8 z v [l 6.15Es04 0 @ WNLGTRDKDYK
(@ &il255101963 29 [} 3.36E+03  2.31E-05 2986 57.8 2 1580.792 30.4 ] v [ b.esEe0d 0 @ NTDIKEEYLSEIK
(@ &i1126700857 5 0 770 0.00443
@ £i1126697669 5 0 326 0.00124 <
<« [ ] n b [ m ] r
1 Protein: gi|126698718 nitroreductase-family protein [Clostridium difficile 630]
4 Protein: gi|126699140 ferredoxin-NADP(+) reductase subunit alpha [Clostridium difficile 630]
Conflicting proteins for feature 849 Peptides of gi| 126699140
Accession Peptides Conflicts Protein Score Peptide # Score Hits  Mass AT (mins) Charge Tags  + Abundance Conflicts Peptide Sequence
@ =il126698718 5 1 301 67.5 B4g 45.7 5 1175.609 36.3 2 v [ 18es05 1 @ IPLIIADYDR
@ gil126699140 2 1 85.7 45.7 2619 40,1 3 1432755 29.7 3 v [ 3.s7E04 0 @ IpPLTIADYDREK
l m o 3 < . J 3
Section Complete (3)

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 Peptide Search stage

For this example use of the 'suggested’ Peptide Filter criteria, (page 39), results in a low number of conflicts
requiring 'subjective’ resolution. A less stringent application of filters at the Peptide Filter stage will increase
the time spent resolving conflicts.

Finally order the Protein table (A) using descending score, and then scroll to the right to locate the ‘tags’
column.

You can now select proteins on the basis of the tagged features.

For example you can filter the list to show only these proteins that contain features with Increased
expressionin C
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Tags E‘ ES

©
©
™
@
©
U
™
™
@

Proteins
Peptices ~ Conflicts Score Anova (p)*  Fold
29 a7 3.37E+03 2.31E-05 4.87
| 24 0 2.4E¢03  4.056-05  2.65
12 a 1.41E+03 2.03E-05 3.74
) 12 0 T.21E+03  4.05-06  16.8
9 a 1.04E+03 0.945 1.01
[} 8 0 687 3.18E-05 .46
i 8 0 823 0.021 1.75
) 8 0 533 0.00171 2.04
) 7 a 597 0.000651 1.79
= < ‘ a azo anacae  anc

1 Protein: gi|]126700790 enolase [Clostridium difficile 630]

Peptides of gi| 126700790

Score Hits  Mass RT (mins)
5. Show all 5 62.7
[J[] @ 4000 most abundant (34 proteins) i .1
D D Assigned features (118 proteins) 49.3
[J[] @ Serificart p<0.05 (118 protsing} | 34.9
OO @ Senficantlyupin C (37 proteing) [ 52.2
D D I Up requlated in A (88 proteins) 78 66.1
(] (| UpreguistedinC (37 proteins) | |° 65.8
[E] No tags assigned (3 proteins) o1 36.7

Co ) [ ™

1l

Charge Tags ~ Abundance Conflicts Peptide Sequenct
2 / ,’? 2.13E+05 0 @ EarELIvVE
r v [l 1.0sEe05 0 @ svienvva
: v [l 283405 0 @ ronvennL
) v ol 1-26E-05 0 @ crIewcvan
: v [l 17sEs0s 0 @ sceETEDST
2 e ,'? 1.1E+05 0 @ zazpEIcL
3 v ] 83103 0 @ zanpEICL
2 v g s.asEe0s 0 @ ciateven
z ' .3 2.01E+04 Q @ rcannric

v

This will filter the Protein list so that it now only displays the 37 proteins
containing peptides that show increased expression in C

You can export this filtered Protein list (csv format) by selecting this
option from the File menu. You can control the data output required,

using the dialog provided.

Now return to the Peptide Search stage by clicking on the icon in the

Workflow at the top of the screen.

Export Protein List

Choose properties to be included in exported file

Accession

Peptide count
Corfidence score
Anova pf”

Max fold change
Description
Nomalized sbundance
Raw abundance
Spectral courts

Tags

o ) (Coms )

Reference Run

Data Import Selection Alignment Filtering

Design Setup

Experiment

View Results  Progenesis Stats

Peptide Search

Peptide Filter Protein View Report

Note: in the Features list, if you have resolved all the conflicts, there will only be one protein assigned to

each feature.

F M5/MS Proteins
6672 3
104 29
2939

12504
12088

12509
11975

7
0
0
12014 0
0
]
12549 0

=]
Score Tags E MNotes - =

61.1 £ £ showall [ Edittags

e

4000 most abundant (3787 features)

s L]

66.9

i

Assigned features (404 features) I

[N 3

0 N
(I B N B

v

[]
€

LN

Edited (1 feature)

SN NENE LU LY ENENEN

[N N G5 65 6" -

Significant p<0.05 (7847 features)
Up regulated in A (4030 features)
Significantly up in C (3817 features)
Up regulated in C (3817 features)

MNo tags assigned (4334 features)

oK ][ Cancel

Create a new tag for the selected features and call it

Assigned Features

Create new tag

D Assigned features

0K || Cancel |

Now move to the Report section by clicking on Report icon on the workflow at the top of the screen.
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Stage 12: 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 features.

As an example we will create a report for only the features with identified proteins and showing an 'Infinite

fold' difference between the groups AC.

£ Show all % Edit tags
) ] ‘ ) [ ][] @ 4000 most abundant {3757 features)
1. First reduce the features to report on by selecting the ‘Assigned [] () Aesigned features (404 features) |
Features’ tag. In this example it reduces the number of features in T[] & Sonfoart ped 05 (7647 femtires)
the table to 404. [ ][] @ Uprequistedin A {4030 features)
2. Expand the various Report Design options (by default they are all (][] @ Significanty up in C (3817 features)
selected) I:‘ I:‘ Up regulated in C {3817 features)
. Edited (1 feat
3. Un-tick as shown below O =d (1festure)
I:‘ I:‘ Mo tags assigned (4324 features)
4. Click Create Report
L. LE-MS Tutorial - Progenesis LC-MS =N E=R (5
File - . ce . .o
Data Import Rﬁszrli‘giiem:ur Alignment Filtering Dzege;;r;ztp Wiew Results  Progenssiz Stats  Peptice Ssarch  Peptide Filter Brotsin View Repart. n O n I n e G r
Features Report Design
Experiment Design [AC v]

Title LC-MS3 Tutorial

# Anova (p) Fold Tag = Report Motes

11 4.136e-010 2665.3 g E| Select the sections you wish to include in your report:

4655 1.811e-009 Infinity [ | «)[C] overview run

328 9.985e-009 1.3e+00 + | [[] Data processing methods

2547 4.785e-008  Infinity v | [[] Experiment design

3121  3.074e-007  Infinity | [¥] Protein report

1025 3.174e-007 1835.4 Include tables showing protein abundances and peptides identified for each protein

274 3.427e-007 6.1 Protein table

519 5.404e-007 208.4 Peptide tables

680 5.495e-007 5.3
+ [C] Feature table

~ Feature details

1015 6.103e-007 12.6
1379 6.771e-007 31.3

430 8.286e-007 112.5

Create Report

Export Inclusion List

273 5.792e-007  440.7

650 1.025e-006 6.3

417 1.281e-006 24.6

g 1.320e-006 927.6
22 1.531e-006 459.6
69 1.650e-006 3.9

30 1.826e-006 1104.2

64 2.042e-006 15538.6
187 2.125e-006 5186.0

i61 2.342e-006 72.5

NS EEEEE
£l EEEE E EE E E EE E E EE E E EEE]E]

N ol N off o o o o N N oF o NN N N of o o i d

258 2.586e-006 14.2

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

LC-MS Tutorial

Experiment: LC-MS Tutorial

Report created: 26/02/2010 10:26:26

Accession Peptides | Score | Anova (p) | Fold | Tags | Description Average Normalised
* Abundances
A £
gi|255101963 29 | 3355.64 | 2.31e-005 4.87 E cell surface protein (S-layer precursor 4.362+008 | B.96e+007
protein) [Clostridium difficile QCD-63q42]
gi|209571234 24 | 2402.41 | 4.05e-005 2.65 E cell wall protein v [Clostridium difficile] 1.58e+007 | 5.95e+006
gi| 5668937 12 | 1406.92 | 2.03e-005 | 3.74 g flagellin [Clostridiumn difficile] 2.74e+007 | 7.34e+006
gi| 126698450 12 | 1205.26 | 4.05e-006 | 16.81 ij ABC transporter, substrate-binding 4.21e+005 | 7.0Be+006
lipoprotein [Clostridium difficile 630]
gi| 126700407 91039.27 [ VSTPVLLTAVK T TI2] 70.10] 1011266962 | 7] 0] I 1.51e+006 | 8.83e+005 |
|VWT\DDLDVNKEEVGLK | 628|‘\‘\6.‘\5| 10‘1972‘0140‘ 2‘ U| | 1.U1E*UUE| 5.71e+005|
gi| 126697969 8| 822.70
gi|126700790 8| 686.67 | 3.18q | REANNPAFANFE)
gi]126697970 8| 683.33(1.714
enolase [Clostridium difficile 630]
£i[126698640 7| 597.15 | a.51g ©peptides
11126698631 5| 574.32 | 1.514 Sequence Feature | Score | Hits | Mass Charge | Conflicts | Modifications Average Normalised Abundances
gi| 126697752 6| 545.94| 3.924 A <
AAADEIGLPLFQYLGGYNAK 3695 | 105.60 | 10 | 2046.0782 2 0 8201.31 1.10e+005
§1126697690 5| 50230 2.584 AAADEIGLPLFQYLGGYNAK 10466 | 45.31 5| 2046.0789 3 0 995.92 8307.45
EALELIVEAITK 762 | 88.37| 10|1327.7599 2 0 7.20e+004 2.13e+005
" GIENGVANSILVK 1262 | 50.28| 4 1312.7343 2 0 1.26e+005 6.42e+004
gi| 54781345 5| 403.36| 9.854 =
GLACGVGDEGGFAPNLGSNR 5349 | 87.98| 2 |1946.8905 2 0 | [4] carbamidomethyl (C) 9195.49 3.45e+004
LGANAILGVSMAVAR 5631 | 52.36 2| 1457.8023 2 0 [11] Oxidation (M) 3737.58 2.01e+004
LQLVGDDLFVTNTER 965 | 92.43| 10| 1718.8842 2 0 9.59e+004 2.83e+005
SGETEDSTIADLAVAVNAGQIK 2104 |106.39 | & |2188.0855 2 0 5.75e+004 1.76e+005
SVIELVYAR 853 | 57.95| 10 |1048.5911 2 0 3.768+004 1.05e+005
gi| 126697970
electron transfer flavoprotein alpha-subunit [Clostridium difficile 630]
8 peptides
Sequence Feature | Score | Hits | Mass. Charge | Conflicts | Modifications Average Normalised Abundances
A C
ELITFGADK 606 | 53.42 6| 992.5172 z 0 2.68e+005 1.58e+005
EVDAELCAILLGK 1086 | 76.64 5| 1429.7487 z 0| [7] Carbamidomethyl (C) 2.77e+005 1.54e+005

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
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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.

First return to View Results using the Workflow icons.

Reference Run Experiment
Data Import Selection Alignment Filtering Design Setup View Results | Progenesis Stats  Peptide Search  Peptide Filter Protein View Report

Then click on the Expander button to the right of the Review Features table to expand the table.

Filter the table so that it is only showing features with a Significant p<0.05 then order the table on
ascending MS/MS. Highlight all features with No MS/MS spectra and create a new tag for them called
Inclusion_1.

Revin Festures commo
# Anova (p)  Fold Tag + MNotes Highest Mean Lowest Mean m/z z Mass RT (mins) RT window Abundance Intensity Max CV (%) -
7389 0.017 207 v [ Show all 5 Edittags 1209.9893 3 3626.946 41.25 0.217 2.35E+04 1.3E:05 173 0
7390  0.00753 11.6 v i I:l D @ 4000 most abundant (4000 featurss) 1159.2442 3 3474711 50.207 0.376 3.19E=04 1.05E+05 57.7 0
7466  T.45E-12 Infinity v E : : Assigned features (408 features) 784.4431 z 1566.872 33.519 0.267 1.22E+04 6.2E+04 1.86 0
8364  0.00236  1.83E:03 EIZ ] @ Serficart <005 |_T’S4Tfeatures)| 999.4194 7 1996.824 42.461 0.47 2.48E+04 6.07E+04 118 0
7383 0.0198 7.92 v i [0 @ Ueregdeted m A (4030 femtres) 877.9073 7 1753.8 25.282 0.454 1.81E+04 6.26E+04 68.9 0
7397  0.000564 8.91 v B D10 @ Srficanty upin C (3817 featurss) 839.4665 7 1676.918 56.605 0.671 2.46E+04 7.08E+04 32.3 0
7410 0.00424 46.6 v E I:l D Up rgulated in C (3817 features) 1182.2848 3 3543.833 41.421 0.593 6.27E+04 1.46E+05 7.6 0 .
7462  0.00351 6.29 v i |:| D Edted (1 feature) 706.3497 3 2116.027 36.149 0.354 1.19E+04 B8.84E+04 4 0 B
12357 0.000962 3.3 v E oo Notags assigned (4757 features) 756.8472 2 1511.68 62.305 0.41 3.14E+03 1.48E+04 19.1 1
5412 6.5E-07  Infinity o 574.5484 3 1720.923 31.433 0.42 1.36E+04 1.78E:05 9.4 1
Cancel
10457 0.0136 155 v ik 690.9746 3 2069.902 61.331 0.568 5.32E+03 4.65E=04 139 1
5351 0.0154 402 v 9 ko] Addnote... A C 834.475 z 1666.936 27.923 0.606 3.35E+04 9.6E+04 111 1
2759 7.36E-06 Infinity ¥ F ko] Addnote... C A 987.6696 5 4933.311 44,51 0.444 1.28E+05 5.33E+05 55.2 1
8679  0.0316 4.55 v e ] adnote... c A 1190.9339 3 3569.78 57.443 0.684 4.06E+04 9.69E+04 55.1 1
e e e o . - e e oo e - - S —
Tag B Motes Highest Mean  Lowes!
Now use the new tag to filter the table to display only those features v Showall (3 Edittags
that show a Significant Change and DO NOT have any MS/MS ¥ W [][] @ 4000mest shundant (000 eatures)
Spectra i v F |:| |:| Assigned features (408 features)
B0 v £ ][] @ Soficart p<0.05 (7847 festures)
v F |:| |:| l Up regulated in A (4030 features)
v E |:| |:| @ Significantly up in C (3817 featurss)
¥ W ][] () Up raulstedin C (3817 features)
v L |:| Inclusion_1 (4540 features) I
v WL C Eoted (1 featm)
H H H ity v i |:| |:| Mo tags assigned (4257 features)
Now select Export Inclusion List... from the file menu and select the v 8 -
H OK Cancel
appropriate format. v
ﬂ LC-M5 Tutorial - Progenesis LC-MS
File
Experiment
H Save Filtering Design Setup View Results  Progenesis Stats  Peptide Search
ose
B «
Export Feature Data... I
-
Import Feature Numbers as Tag...
Export Thermo Finnigan inclusion list tes Highest Mean | Lowest Mean  m/z K LS
Export Inclusion List » [Beta] Agilent Preferred MSMS Table 10214396 2 2040.865
A i [Beta] Agilent Targeted MSMS Table 8904083 1 1778.922
¥ A W [Beta] Bruker Maxis inclusion list 849.683 z 1697351
12957  2.08E-05 Infinity v | q kel ABlinclusion list 515.9677 3 1544.881
12955  0.0193 80.8 v | q kel MassLynx mass inclusion list 531.013 4 1120.023
12943 0.0275 3.65 v B | T P e 434.2681 3 1449.783
12941 0.031 88.9 ¥ a _J 790.3903 3 1368.149
More Inclusion List Formats...
12944  0.000125  Infinity v ol el 13561843 4 5420.708
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Finally save the file to an appropriate location

Export Inclusion List =5
Savein: |, LC_MS Tutorial 2.6 - @2 M

MName = Date modified Type Size

dher No iterns match your search.
Recent Places

Desktop
:I-— "
Andy Borthwick

A

-

Computer

AL
MNetwork

Save astype: lTherrnc Finnigan inclusion list files " bd) vJ I Cancel J

] m 3

Help

Inclusion list retention time windows

Note: with certain MS machines it is possible to widen the retention
time windows used, this can be controlled using the following dialog Do you wart to widen the retertion time windows

by 000 | mingtes?

[ Yes ] [ No

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 52).
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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 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.

Mew Experiment @
Create a new label-free experiment called
LC_MS Tutorial
Data type
© Centroided data
50000
Machine type
o FTMS
© Low resolution lon Trap
Experiment folder
@ Save experiment in the same folder as the run data |
&) Choose an experiment folder
l Create l Don't Create
Click Create 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 Add Files...
£ LC-MS Tutorial - Progenesis LC-MS =]
File
Reference Run Experiment R ! . e
Data Impart. Selection Alignment Filzering Design Setup. View Results  Progenesis Stats  Pepride Search  Peptide Filtsr  Protein View Report n O n ] | n eo r
@
Import Data Data processing methods:
mzXML files ~ || Add Files... Feature detection method: Default
mzXML files Q Peak processing method: Profile data

Thermo .RAW files

Waters .RAW folder

NetCOF fies Include?
£ Select files
@uv\ » LC_MS Tutorial 26
Wy Organize Views ~ W MNew Folder
Name B Type
|1 AL mzml MZXML File
|| A2mzml MZXML File
|| A3mzxml MZXML File
|| Clmzxml MZXML File
|| C2.mzxml MZXML File
|| Cmaxml MZXML File

V“y”Sear:h

Size
349,372 KB
362,602 KB
313,521 KB
370,529 KB
405,650 KB
380,594 KB

File name: "A1mzal" "AZ mzml” "A3mzanl "+ |mzXML{iles (*.mzaml) -

+ Include run in analysis

X Don't include run in analysis

m|Exclude areas from selected run

Section Complete ()

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

LC-MS Tuterial - Progenesis LC-MS [o (===
File °
Reference Run Experiment : . oo
Data Import Selection Alignment Filtring DesignSetup  ViewResults  ProgenesisStars  Pepride Search  Pepride Filter non l near
Import Data Data processing methods:
mzXML files | | Add Files... Feature detection method: Default
Peak processing method: Profile data
&) About this data format...
-
= NO problems found
AL
Al
3 —1 )
A3 Pending...
c1 Pending...
c2 Pending...
c3 Pending...
No problems found
The data file was imported with no problems.
The data appears to be in the correct format to be analysed by this software.
+ Include run in analysis
X Don't include run in analysis
[m|Exclude areas from selected run Section Complete (3)
\2

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

reports on the QC of the imported Data files. In this case ‘No problems found’ with the this data file

Now move to the next stage in the workflow (page 6 in this user guide) by clicking Section Complete.
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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 Exclude areas from selected run on the bottom left of the
screen.

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

Note: if you now zoom into the masked area using the Zoom tool you will see
the isotopic features in the noise.

3 My Expt - Progenesis LC-MS
Eile
Refersncs Aun Experiment.
batsimpot | seeiion | Algment  Ftenng Do VewRmulls ProgeesisSiab FeptideSech PeptieFiter  Frtemview Gt [
Y >

@ L J L L L L @ L L L

z
Drag out an exclusion area to exclude areas which

<contain noisy data. Peaks covered by an exclusion 10,0029
area wil not be used in any analysis.

Add exclusion areas

Selected area

m/z from to [1698.5389 |3
time from |81.398 [2] to |104571 &) i
X Delete selected area 32.504- RN

All areas

W

61.344- R

Retention time (rin|

100,111

107.513

Import Data

Thermo .RAW files v] Add Files...
& About this data format...

| Include?

No problems found
X

A
F

+ Include run in analysis

» Don't include run in analysis

Ii‘ Exclude areas from selected run

T T T
sa Zoom ©, zoomout | | Zoom tofit 500 1000 1499.96%4
mz

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
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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.

Refersnce Run

Cata Import Selection Licensing Alignment

not appear.

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

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

3 LC-MS Tutorial - Progenesis LC-MS
File

Reference Run
Data Import Selection Licensing

o

Experiment.
Alignment Filtering Design Setup View Results Progenesis Stats  Peptlide Search  Peptide Filter

(===

Protein View Report non l I near

This installation is currently restricted to
analyse licensed runs only.

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

Once licensed, your runs can be
analysed on any installation of the
software. The licence is sutomatically
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 gpen a licence
file to install.

If you have just installed a dongle. click
here

Run name

“\Users'andy borthwick \DesktoptLC-MS Tutorial 2.6%A1 mznld
“Users“andy borthwick Deshtop*LC-MS Tutorial 2 642 mznld
“Usershandy borthwick\DesktoptLC-MS Tutorial 2.64A3 mznld
“Usersandy borthwick \Desktop™LC-MS Tutorial 2.64C1 mznld
“\Users'andy borthwick \DesktoptLC-MS Tutorial 2.64C2 mznld

C
[
C
C
C
C:\Users'andy borthwick\DesktoptLC-MS Tutorizl 2.64C3 mznld

Licence
state

Unlicensed
Unlicensed
Unlicensed
Unlicensed
Unlicensed

Unlicensed

HEEEEE

Run licence code: 0000040002000

Use Licence Code

Section Complete ()
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A message confirming successful installation of your licences will appear.

Installation complete =3

:I Successfully installed licences for Progenesis LC-M5.

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. B |:| | N |
HEER

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 window (C) to refocus all the windows. Adjust Contrast as
required

L3 LC-MS Tutorial - Progenesis LC-MS [olierEs]
File X ]
Reference Run Experiment AA XK
Data Import Selection Alignment Filtering DesignSetup  ViewResults  ProgenesisStats Peptide Search  Peptide Filter  Protein View Report non | inear
Atignment Tk X semare vctors | Rpmamatc et [veni)
Run Include?  Vectors
A v Ref | Vector Editing ] Transition ]
n 0
<] 0 ' ' .
1 0 i
(3 0
c 0 ! |

" § B l, ] .

o S AR L 1 LT
hy! | ’ ’
) oo f ] RO S
! ‘ | »
WA u ) ! | |
§ Wl b ! ! b l ) [ '
Whole Run /] Total lon Chromatograms ]

+ Include run in analysis

X Don't include run in analysis

Contrast

D [V] Rotate Chromatograms
Focus grid size: [] Make box square
D[1]®]2 40|8@/16/© (32O 3 - i 5
§ Aignment target + _ Run being aligned Section Complete (?)

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

Note: The Total lon Chromatogram 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 view.



Progenesis LC-MS User Guide

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 ]

e

}

|
l

i
|
)
| AN

|
'
l|‘
|

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 ]

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 ]

Transition =]

B
| |
|
! t"
by
N ,
H' " .
'
l' '
N /
wl B |
. B
|
|
L .
U
0, ' .
o W
|
;" '. |"
i | |
B

-
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Repeat this process moving the focus from top to bottom on the Whole Run view

-
£33 LC-MS Tutorial - Progenesis LC-MS f=lferE=s
File
Reference Run Experiment °e ® 0o
Data Import Selection Alignment Filtering Design Setup View Results  Progenesis Stats Peptide Search  Peptide Filter Protein View Report n O n | I n e a r
Alignment [ # Show Aligned v' [ # Show Unaligned l IX RemoveVectorsv] ]p}l\utomalic Aignment l l View v]
Run Include? Vector;
Al v )‘(eff Vector Editing ] Transition ]
|2 7| I | 1 ! il |
' ' ¥ ' '
A3 0 i |
c 0 J N J !
c o ] )
c o '"'ﬂ | '"" |
!
’]IM‘ ko [ ’”"t i
Py U '
| |
!
.
Whole Run ] Total lon Chromatograms ] |

+ Include run in analysis

X Don't include run in analysis

Contrast

Focus grid size: [7] Make box square

1©/2©/4/©|8|@16/® 32/® [ 7 z
s Aignment target & Run being aligned Section Complete (2

[7] Rotate Chromatograms

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 dependant 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 dependant on the actual differences between the LC-MS runs being
aligned
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£ LC-MS Tutorial - Progenesis LC-MS folierEs
File
Reference Run Experiment 20000
Data Import Selection Alignment Filtering DesignSetup  ViewResults  Progenesis Stats Peptide Search  Peptide Filter  Protein View Report non | inear
Alignment ['® show migned .] I # Show Unaligned ] l)(_ Remove Vectors ] IP}Automatic Aignment I [ View ~ ]
Run Include?  Vectors
A 7 Ref | Vector Editing ] Transition ]
T
2 7 1 ]
1] | i | |
A3 7 ] |
' 4 1l | i
ct 7 | !
a 7 1
c3 7 ' 1 ' ]
f ] ! ] |

yor v
"*f " i ’ '*' "
F J

o

Whole Run ] Total lon Chromatograms ]

+ Include run in analysis

X Don't include run in analysis

Contrast

Focus grid size: [7] Make box square

[1lel2/e/4|e|8@/16l®(32/6 =3 z 5
§ Aignment target }\: Run being aligned Section Complete ()

[¥] Rotate Chromatograms

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 =3

Select the runs for automatic alignment vector generation

Add  Fun Notes Vectors

Al this run does not need to be aligned as it is the alignment reference Ref
A2 run has user vectors 7
A3 run has user vectors 7
1 run has user vectors 7
c2 run has user vectors 7
c3 run has user vectors 7

OK Cancel

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 X,Y and Z) who have been individually sampled:

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

D Single Stain Subjects - Progenesis SameSpots [=1=]==]
File N
Reference Image Mask Of Experiment A ! LR
Image QC Selection Disinterest Alignment Filtering Design Setup View Results Progenesis Stats Spot Picking Report n 0 n ] I n e G r
New
Which experiment design type do you want to use for this experiment?
00 i . o0 o A A
o 0| Between-subject Design o-0| Within-subject Design
o.Cc o0
Do samples from a given subject appear in — o Have you taken samples from a given
only one condition? Then use the between- — ete subject under different conditions? Then Drug A Drug B DrugC
subject design. gell Bemois use the within-subject design.
To set up this design, you simply group the :i Note: you must have a sample from every
images according to the condition (factor N subject for every condition to use a within- Person 1
level) of the samples. The ANOVA calculation ol rubdnce darion —
assumes that the conditions are independent pruge | L Progenesis SameSpots =1, ¢
and therefore gives a statistical test of is type o
whether the means of the conditions are all Create a new experiment design nt where
| t each time
equal. Person 2
Name: Before and After Treatment
software
P8€ | @ Start with an empty layout pvel) each
ubject it
Copy layout from: nperforma  Ferson3 :
5 pte because
I Create design ‘ Cancel } ption of et o gtz
easures Persond | =

ANOVA individual differences can be
eliminated or reduced as a source of between
condition differences (which helps to create a
more powerful test).

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

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

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

A My_Timecourse - Pregenesis LC-MS

Add Subject

=1 EcB(Ex3
File
LA X F ¥
Data Import. PE;@E[::'.:E%:TW Alignment Filtering Desl'gnrrS:tT.ltp View Ressults  Progenesis Stats  Peptide Ssarch  Peptide Filter Protein Visw Report no nl I n eG r
® ;
Patients Progress 1 * | New |
Setup the conditions and subjects for
your experiment design on the right, and Before Durin After .
then assign each of your samples to the 9 ddicondiion
correct subject/condition cell in the grid.
1. Add a column for each condition.
2, Add a row for each subject. X1 X2 X3
3. Drag each of your samples to the .
correct location in the grid. Patient X
Samples .
Z2
. Y1 Y2 Y3
Patient Y —
Z3
Patient Z |
atien —t—==ct Sample | Select Sample

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 which is used to gauge how many replicates are need to reliable 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
Are there any outliers in my data?
Does my data cluster according to my experimental conditions?

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

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

‘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 (7847), as an example, view the power analysis.

LC-MS Tutorial - Pragenesis LC-MS F=n|EoE )
Eile e
Reference Run Experiment @00
Data Import Selection Alignment Filtering Design Setup WView Results  Progenesis Stats  Peptide Search  Peptide Filter Protein View Report n O n l I n e G r
Question: .
Power Analysis
How many replicates should I run? Y
What is the power of my experiment? 100 T T T
What's this? @ 90 f E
“fou have 79.7% of your data with power 0.8, 4 replicates 3
waLld give you $6.5% of your data with power =0.8. 5 80 + 1
More... =
o - q
g 70
=
E 60 + 1
E
3 50
£} f
3
2
s I ]
Experiment design: | ac v] o 40
5 30
2 Anova  qVaue Power Tag v Cluster * E
=
7285 1.03E-12 114609 ».9995 | Q s 20 + ]
2
3782 1LO4E12 114609 2.9995 [ g w0 % 1
142 16EM2  1ATE09 2.9995 [ 0
. . \
t + t
1899 3.356-12  1.83E-09 =.9995
a_ 1 2 3 4 5

10683 5.43E-12 2.38E-09 z.9995%

7466 7.45E-12  2.59E-09 =.9995
4126 8.28E-12 2.59E-09 :.9995
3575 1.63E-11  4.26-09 z.9995

12922 1.92E-11 4.2E-09  =.9995

Number of replicates

Standardised Expression Profiles -

C

3642 2.03E-11  4.2E-09 :=.9995
1589 2.11E-11 4.26-09  2.9995
1629 3.01E-11  5.5E-09 =.9995

4466 3.28E-11  5.52E-09 :.9995

) 0N I OF Y )

-l

8764 5.24E-11  8.2E-09 z.9995

9705 5.92E-11 8.63E-09 =.9995

6615 7.68E-11 1.05E-08 :.9995

0.0

1385 1.16E-10  1.48E-08 z.9995

a8

2556 1.26E-10  1.48E-08 =.9995

05 1
6839 1.34E-10  1.48E-08 =.9995

Standardised Normalised Abundance

308 1.388-10 1.48E-08 z.9995
pct:1) 1.42E-10  1.48E-08 =.9995
1666 1.86E-10  1.79E-08 =.9995

2255 1.88E-10 1.79E-08 z.9995

dedes

3148 2.06E-10 1.88E-08 =.9995

Section Complete )

This is displayed graphically showing that 79.7% of the 7847 features have a power of 80% or that 4
replicates would give you 96.5% 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 MS/MS lons Search

Your name Andy Email andy.borthwick@nonlinear.com

Search title Tutorial v2

Database NCBInr -
Taxonomy . ... Firmicutes (gram-positive bacteria) -
Enzyme Trypsin - Allowupto 1 -~ missed cleavages

 Fixed |[acetyl (K) Variable |oxidation (HW
modifications | acetyl (N-term) || modifications |GFRERLLED])
Acetyl (Protein N-term) Phospho (5T)
Amidated (C-term)
Amidated (Protein C-term)

o
m o

1
1

0 (Y]
Propionamide (C)

Quantitation MNone -
Peptide tol. £+ 9 ppm v gi3c O v MS/MS tol. + 0.6 Da -
Peptide charge 1+ - Monoisotopic @ Average )
Data file C:\Users\Andy.Borthwick\Deskt
Data format Mascot generic - Precursor mfz
Instrument Error tolerant [ ]
Decoy || Report top AUTO ~ hits

Database : NCBInr (circa 03/09) was used with the Taxonomy restriction set to Fermicutes
Variable modifications: Carbamylation(C), OxidationM, Phospho (ST) and Phospho (Y)
Peptide Tol: 9ppm

Instrument: ESI-Trap



Progenesis LC-MS User Guide

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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