Progenesis LC-MS Tutorial

nonlinear

Progenesis LC-MS Tutorial

for LC-MS version 2.5



Progenesis LC-MS Tutorial

Introduction

This tutorial 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 refer to Appendix 1
then start at page 5.

How to use this document

You can print this tutorial to help you work hands-on with the software. The complete tutorial
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 Image QC 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 tutorial 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 tutorial

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 tutorial 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 tutorial describes the various stages of this workflow (see below)
focusing mainly on the stages from Alignment to Report.

LC-MS Data Reference Run
Import Selection Alignment Filtering Group Setup View Results Progenesis Stats  Peptide Search Peptide Filter Protein View Report

Stage Description Page
b LC-MS Data Import: Selection and review of data files for 5
analysis.
v
e Reference Run Selection: Select run to align to. 6
\ 4
=nswne Licensing: allows licensing of individual data files when there 6

is no dongle attached (Appendix 3)

Y

Alignment

Alignment: automatic and manual run alignment 7

Y

Filtering Filtering: defining filters for features based on Retention Time, 18
m/z , Charge and Number of Isotopes.

A 4

Grmsetin Group Setup: defining one or more group setups for analysed 21
aligned runs
A 4
cRREEE View Results: review and validate results, edit feature detection, 22

tag groups of features and select features for further analysis

A\ 4

Progenesis Stats Progenesis Stats: performing multivariate statistical analysis on 31
tagged and selected groups

A 4

Peptide Search Peptide Search: managing export of MS/MS spectra to, and import 36
of peptide ids from Peptide Search engines

A 4

Peptids Filter Peptide Filter: manage peptide ids and filters 39

Y

Froteinivicy Protein View: validation and resolution of peptide id conflicts for 41

data entered from Database Search engines

A 4

Repoet Report: generate a report for peptides and proteins 46
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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.

] Pregenens LC-nes
Eile
[ Experiments
Recent expariments:
[+ ] Open Experiment (===
Lok in LE-MS w2 5 Tutosal - @O
. Name Dstetsken  Tags Sae Rating
o LC-MS Tutorisl 2.5 Progenssisl cmalie...
Recent Places
Deskten
oy Besthwmch
Computer
&
[T c _
Fét g LEMS Tulonsl 26 Progeesalomalveive. = | Open
Fiea of tipe: Progermes LC-MS Expamerts arcd Arctrves = 2o P
Other experiments:
T

This opens the 'Import from archive' dialog.

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

Import LG-MS Tutorial frem archive

) Replace an existing experiment

@ Create a new experiment

Name: LC-MS Tutorial

Folder: C:\Users\Andy.Borthwick'\Desktop LC-M5 v2.5 Tutorial

Then press Import.

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



Progenesis LC-MS Tutorial

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).

LC-MS Tutorial - Progenesis LC-MS | = HeH| =
File
LC-M5 Data Rreference Run

Impart selection slignment Filtering GroupSstup  ViewResults  ProgenesisStats Peptids Search  Peptidefiltsr  Protein View Report

Import Data Data processing methods:

mzXML files ¥ | Add data files... Feature detection method: Default

Peak processing method: Profile data
Include?

No problems found

Al
Al

|'Qz __I

3 Pending...

i Pending...

cz Pending...

1 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 includs run in analysis

[m]Exclude areas from selected run Section Complete ()
2

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 image 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 link (see Appendix 1, page 50).

Note: 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 52).

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-M5S
File

LC-15 Data

Referance Aun
Impart. i Alignment Filtering Group Setup

Wiew Results  Progenssis Stats  Peptide Search

Peptide Filter  Protein View

Choose reference run

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

Choosing a good reference run wil 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 midde point tends to give the best
results.

Reference

p = |

[ use as reference run

o] EEs

Report.

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 in the LC-MS workflow if you are using
‘Unlicensed’ data files to evaluate the software and have no dongle attached.

LC-MS Data
Import

Reference Run

Selection Licensing

Alignment

For details on how to use Licensing go to Appendix 3 (page 53)

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
LCMSData  Reference Run
Import. Selaction Alignment Filtering Group Setup View Results  Progenesis Stats  Peptide S=arch  Peptide Filter  Protein View Report.
Alignment # snowsigned - | | # Show Unaligned XK Remove Vectors - | (B Automatic Aignment
Run Include?  Vectars
Al v pef | Vector Editing =] Transition ]
Az o I ' | I '
] ]
3 0 ) )
1 o | |
| |
c2 0 | | ]
o] o ! F N
'
)
P ERE LY
y ! \ i
|
ll |
! -.I‘ [ |
Total lon Chromatograms =]
+ Include run in analysis
3 Don't include run in analysis
Contrast: Enhance focus area
)
[T] Rotate Chromategrams.
Focus grid size:
ol1je|2]|@(4/©[8 ® [15]¢ S =
g Aignment targst Run being atigned 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.

ide Filter Protein View

Repaor|

The Alignment algorithm will generate ‘Automatic’ vectors, in the
retention time direction for each run, to enable the alignment of all

]

{22 sutomatic Afgnment l

the LC-MS runs to the ‘Reference Run'.

ancitinn ]

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 vector generation
Add  Fun MNotes Vectors
Al this run does not need to be aligned as it is the alignment reference
A2 automatic alignment will be peformed for this run 0
A3 automatic alignment will be peformed for this run ]
1 automatic alignment will be performed for this run ]
c2 automatic alignment will be performed for this run 0
c3 automatic alignment will be performed for this run 0
[ ok JI[ cancel

If applying alignment automatically now move to page 16

The following pages in this tutorial explain in more detail the views and functions of the Alignment
stage in the Progenesis LC-MS Alignment, with details on:

e  The Program layout
e Adding vectors manually

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 and will help with the refinement of
your alignment.

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.

In this example try placing some manual vectors before generating the automatic vectors.

The following sections describe the layout of the Alignment Stage and how to manage the
placement of manual vectors on your LC-MS runs
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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:

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.

In window A click and hold the left mouse button on a green feature.

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.

The image 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.

Reference
Run
(Magenta)

Current
Run
(Green)

LC-MS Tutorial - Progenesis LC-MS =2 eR(m<=|
File
LC-M5 Data Raference Run
Impart. Selection Alignment Filtering Group Setup View Results  Progenesis Stats  Peptide Search  Peptide Filtsr  Protein View Repart
Alignment [ # Show Aigned vI [ # Show Unaligned I I)(_ ReumveVeclms-] 2 Automatic Aignment ] [ View vI
Run Include? Vectors
Al e Ref Vector Editing ] Transition ]
2 ! i |
5 o i A B
(9] o k ! " L
c2 0 N 1.
c o [ ' t
] ]
)
|}
‘1| Added _Alpha Blend
alignment display animates
ween rren
Vector between current
| . and reference runs
|
; L ;
Whole Run ] Total lon Chromatograms ]
C D
" Include run in analysis
X Don't include run in analysis
Contrast: Enhance focus area
Current
e Focus
[ Rotate Chromatograms
Focus grid size:
pl1®|2]®(|4|©|8 € N
5; Mignment target Run being aligned Section Complete (3
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The Runs: panel shows the run that is currently being aligned in green, and the run it is being
aligned to in magenta.

Run Include? Vectors

A1 e Ref

The Ref run for any experiment is the run that you chose, in Az
this case A1 highlighted in magenta. A3

2]
=]
o Qo = o =

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 image is displayed in green and the
chosen reference image 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 W hole Run view (Window C).

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

Total lon Chromatograms =] l— Total lon Chromatograms r_5]|

—>

[] Rotate Chromatograms Rotate Chromatograms
L

This view assists in the verification of the feature alignment .

\l:lig\t,\ele: the icon to the right of the 'Window' titles expands the Total lon Chromatograms |T£]|

10
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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 green and the reference run
(A1) will be highlighted in magenta.

2. You will need approximately 5 - 10 alignment IR AT
vectors evenly distributed from top to bottom of

@
the whole run. :
3. First ensure that the size of the focus area is set to Make box square
8 or 16 in the Focus grid size on the bottom left of 1el2e4esle sl 2o
the screen.

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

LC-MS Tutorial - Progenesis LC-MS [l =)
Eile
LCHSData  Reference Run
Import Selection Alignment Filtering GroupSetup  ViewResults  ProgenesisStats Peptide Search  Peptide Filter  Protein View, Report
Alignment . = | | # Show Unaligned ¥ Remove Vectors+ Q;mlnmaucmgnmenl] l View vl
Run Include?  Vectors
A v Rer | Vector Editing i Transition ]
"2 0
A o l '
o 0
2 o
G 0 ' il ' |
\ |}
‘ | F ; i
]
| ' {1
] ) Lo |
f | ] ! ' ) ] !
| ]
| ‘ ] ‘
wll b I il 1
Whole Run ] Total lon Chromatograms ]
-
o Include run in analysis
X Dor't inclue run in analysis
Contrast: Enhance focus area
‘é'
Rotate Chrematograms
Focus grid size: Make box square
el1]e2]ea]e(8]e 6o B¢ - =
%: Aignment target fun 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

11
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5. Click and hold on a green feature in Window A as shown below.

Vector Editing ‘ Transition

I A ) B
|}
|
b th ]

+ | |

bk I R b |
'I' l i I

: " i [ Il | [} ]

NN d A
' | |

6. As you are holding down the left mouse button drag the green feature over the
corresponding magenta feature of the reference image. The vector will appear as shown
below as a red circle with a ‘cross hair’ indicating that a positional lock has been found for
the overlapping features.

Vector Editing Transition

L@

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

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

12



Progenesis LC-MS Tutorial

Vector Editing ‘

Transition

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

add the vector it ‘jJumps’ automatically to the correct position using the information from the

existing alignment vector

Vector Editing ‘

Transition

window
8. Now click Show Aligned on the top tool bar to see the effect of adding a single vector.
Vector Editing \ Transition |
I |
| \ |
NION e
L L]
' ' ' '
| |
| ) l )
i |
| I
| !
A |
9. Additing an additional vector will improve the alignment further. Note this time as you click to

13
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10. Repeat this process moving the focus from top to bottom on the Whole Run view

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

LC-MS Tutorial - Progenesis LC-MS (===
Eile
LC-SData  Reference Run
Import Selection Alignment Filtering GroupSetup  ViewResults  Progenesis Stats PeptideSearch  Peptide Filter  Protein View Report
Alignment |:® Showaigned : v | | # Show Unaligned I [)( Remove Vectors v Q;Aulumalxcmgnmenl] I View -l
Run Include?  Vectors
I v Ref | Vector Editing =] Transition ]
2 7| J " V K
. o ; |
1 0 | 1
[+ 0 ' n- (13 d " 1] B
c 0 ! | '

‘ i CERaptin
(f)l- ” lnr

W

P

Whole Run =] Total lon Chromatograms =l

+ Include run in analysis

X Don't include run in analysis

Contrast: Enhance focus area

@
Rotate Chromatograms
Focus grid size: Make box square

D1/©|2/©|4©(8@|16/©|32/© = =
q:; AMignment target Run being aligned Section Complete (2)

11. Now move on to the next run to align and repeat the addition of a few manual vectors

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

12. Repeat this process for all the runs to be aligned.

14
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nonlinear

" Inchade run in analysis

3 Dot include run in anatysis
Contrast;
o - [+N |

Focus grid size:

[] Enhance focus area

ol ol

[] Make b sauare

©1e(2o|4o8 e 160 R2o L

& mwnentarpet B wunbeing e

Aligrement Filtering SULs Peptide Search
A ] — — — —

Alignment

|| ® Snow signed |-| |09mlnm¢ “x n—o\nm-mﬁkmwl ]l[ View »]
= :(m.o- w:: Vector Editing 1 Fransition 21
: || R J
:: s : 1' (I : o
=] T 1

;’”M-M-- z",ﬂm‘..
(Dl " ERN R
Whole Run ] [ Total tan ch B

[¥] Rotate Chromatograms

-;;:\_Ef‘-{_\x 4 \,_—-—Z-\_—=.=.,_ —

s-cumcemm@]

13. Then select Automatic vectors and click OK.

[Avtomatic ignment. =

M EE E &

;

Select the runs for automatic alignment vector generation
Nates Vectors
Al this run does not need to be aligned as it is the alignment reference =
A2 run has user vectors 7
Al run has user vectors 6
C1 run has user vectors 7
c2 run has user vectors ]
c3 run has user vectors 7
[ ok [ Canesl

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

15
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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 image.

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

LC-MS Tutorial - Progenesis LC-MS =8 cH["x=

Eile

LC-MS Data Referance fun

Import. Selection Alignment Filtering Group Setup View Results  Progenesis Stats  Peptide Search  Peptide Filter Protein View Report.
Alignment [ # Show Aligned ~] [ # Show Unaligned I I)( nemuvevmms-] l@(’;mmmﬂhcmgnmnl I I View 'l

Run Include? [ Vectors
Al e Ref || Vector Editing 2] Transition =]
{2 's 426 w CP W =) ) ' T T
. v 406 T TR ‘CD R R LR ! |

| 1\ ] (]
c v 209 :DI | kp IEP. 1 ' I‘I ) \ ]
2 s 208 l I L | | 14 Lk i
=} m [ | @ CP | ! I
\

Total lon Chromatograms -]

+ Include run in analysis

) ) —
3 Don't include run in analysis
Contrast: Enhance focus area
©
[] Rotate Chromatograms

Focus grid size:

B|1/€

Make box square

2|€

408

) 116/ €

132 @

-?; Aignment target

Run being aligned

Section Complete ()

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

In each square, you can, if required edit the vectors to improve the image alignment (for more
information refer to section on Approach to Alignment page 11

Note: the orientation of the TIC view can be changed according to individual preference using the
Rotate Chromatograms option

16
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Vector Editing ]

Transition ]

W (it

The Total lon Chromatogram view allows you to

further verify alignment of the two runs.

Rotate Chrematograms

Transition ]

When show aligned is pressed you will see the

corresponding effect on the alignment of the 'Total
lon Chromatograms'

Rotate Chromatograms

Total lon Chromatograms ]

Total lon Chromatograms ] \—

17
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Stage 5: Filtering

Now that you have reviewed your aligned Runs, you are ready to analyse them. Filtering
Move to the Filtering stage, by either clicking on Section Complete (bottom right) 4
or on Filtering on the workflow.

During the few minutes that the automatic analysis requires, a progress bar will appear telling you
first that it is applying alignment to the Runs and then that it is Analysing.

Applying alignment to AZ. Analyzing...

—>

On completion of analysis the Filtering stage will open displaying the number of features detected
in this example, 15342. If required you can remove features based on position, charge state,
number of isotopes or combinations of these feature properties.

[
LC-MS Tuterial - Progenesis LC-MS
File

Reference Run
e Selection Alignment Filtering GroupSetup  YiewResults Py tat: i Pepti
A 2 a 4 2

Filter Features [ ¥ undo |  Redo
You can fifter features that you do not wish to include in your 1 ———————

analysis by using the criteria below.

Select all features matching the following filters:

) Inside area

) With charge

) Number of isotopes

l Delete 0 Matching Features l

I Delete 15342 Non-Matching Features l

| (15342 features in totai) I

Retention time (min)

T T T T T T T T T T T T T T T
440 940 1440 1340

e Section Complete -+

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.

18
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|4] LE-MS Tutorial - Progenesis LC-MS

Eile

C.MSData  Refererce Run

Impert Selection Aignment Filtering Progenesis Stats  Pepti Peptice Filter  Protsin View
Filter Features ¥) Undo & Redo

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

Select all features matching the following filters: 4

) Inside area
m/zfiom  440.024 to 200143

Time from 12086 to 76662  minutes

) With charge

) Number of isotopes

[ Delete 15298 Matching Features l

l Delete 43 Non-Matching Festures l

(15342 features in total)

Retention time (min)

T T T T T T T T T
410 940 1440 1940

e Section Complete >

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

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

» | Inside area | Inside area
m/zfrom 440024 to 200143 |::> myz from 440 to | 2000
Time from 12086 to 76662  minutes Time from 12 to 75 minutes

To remove the (in this case 47) features outside of the selected area, press the Delete 47 Non-
Matching Features button

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

In addition to setting limits for ‘Retention time and m/z’, T R T
features can also be selected on the basis of charge or the o a—

number of isotopes present. Thus allowing you to refine the
selection through a combination of feature properties

() with charge

Z/
Charge 1 (701 features)
[C]] Charge 2 {5818 features)

[] Charge 3 (5949 features)

For example: when charge state is selgctgd the number of O] @t (e
features present at_each charge state is displayed, these can T e
be selected accordingly. [E] Charge & (39 festures)
Area limits, charge state and number of isotopes can be CrerseT (88 )
combined to refine the feature selection. Crarmed Bifss)

Charge 8 (15 features)

Charge 10 (16 features)
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For this tutorial, we will filter the area as shown and remove features with a charge state of 1

and 7 and above.

We will now delete a further 903 features with a charge state of 1 and 7 and above by ticking the

various options.

-MS Tutorial - Progenesis LC-
LC-MS Tutorial - Progs is LC-MS
File

LCMS Data
Imparc

Filter Features

Reference Run

Selection Atignment

your analysis by using the criteria below.
Select all features matching the following fiters:

~ ) Inside zrea

~) With charge

Filzering

You can filter features that you do not wish to include in | 1|

[ Charge 2 {3618 features]

[C] Charge 3 (5949 features)
[C] Charge 4 {1992 features)
[C] Charge 5 (545 features)

[] Charge & (89 features)

Charge 7 (48 features)
Charge 8 (31 festures)
Charge 9 (15 features)
Charge 10 (16 features)
Charge 11 {12 features)
Charge 12 (20 festures)
Charge 13 (13 features)
Charge 14 (7 features)
Charge 15 (7 features)
Charge 16 (4 features)
Charge 17 (8 festures)
Charge 18 (6 features)
Charge 19 (3 features)

Charge 20 (11 features)

) Number of isotopes

|[ Delete 803 Matching Features

[ Delete 14383 Non-Matching Features

Group Setup

ViewResults  Progenesis Stats  Pepride Search  Peptide Filter

Pratein View Repors.

T T T T T T
1440 1940

Section Complete )

Hence all features with a charge state of 1 and 7 and above will appear red (see above).

To remove these features press Delete 903 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.

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

20
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Stage 6: Group Setup for Analysed LC-MS runs
At this stage in the workflow you can setup one or more groupings of your sample data.

For this example, group the analysed LC-MS runs to reflect the Biological groupings in the
original study. This tutorial contains 2 groups: A and C, with 3 replicates each.

LC-MS Tutorial - Progenesis LC-MS

File
LT T Y
Refersnce
%:ﬂ selecriur?m alignment Filtering Group sstus  ViewResults  Progenesizstats PeptideSearch  PegtideFilter  Protein View Report nonllnggx
— x| e ] £

Group your runs into the groups you wish to compare (e.g.
Control runs vs. Treatment runs)

Add te new group ...
0 a
You can create more sets of groupings (e.g. adding Male vs.

Female), which you can choose between when doing
e ER—

A

Add group...

Section Complete ()

Creating a group
1. Click on all of the runs you wish to include in a group

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

Select Add to new group... from the drop down menu.
A new group will appear in the Groups pane on the left panel

Rename the group by over typing the new group name (e.g. A)

o o M w

Repeat steps 1 to 5 until all the Runs are grouped.

In the example shown the grouping has been renamed "AC" using the rename button Iﬂ

To create another Group Setup, for example Grou | =] [
comparing only 2 replicates for A and C groups, ps |AC I o) | X
click on Create a new group setup (see right).
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Give it a new name (i.e. AC_2). The Runs will reappear in the main window. Create the new
groups as described above.

(2] LC-MS Tutorial - Pregenesis LC-MS

Eile
Lomgoets  atewue s
ieeet fivieey Ligra Fitareg GG ME  Vew BN Pogeess T BCTOEMETh PRSP  Poten Vew maget
Groups ||AC_2 =l Q) || K| Runs | saasesctes hunstoGrow - =
Group your AL re (0.5,
Contral rum o
YU CAN Create MOre 615 Of QrOUDngs (e . BASNG M vi. .
Femaie), which pou Can CRO0SE Detween when doing
COMpAarisons.
A
Al
o
C
(4]
(=3
A3 2rous,

| Section Complete -+

Note: the Group set up drop down will now contain both setups and the ungrouped data files (A3
and C3) will remain in the main window.

Switch back to the AC Group Setup.

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

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

|4] LC-MS Tutorial - Progenesis LC-MS
File
LoMsData  mefersnce fu
mport Selection Alignment Fitering  GroupSetup  ViewReslts  ProgenesisStats Peptide Search  Peptide Filter  Protein View Report
# A Fold T - Mot -
ova (p) a8 lotes. O Mass spectrum (41508 min} Ghromatogram (w2 = 107.0725)
7201 1.97E43  Infinity ] Addnote,— | 3 s
14177 5.21E-12  Infinity k] Add note. »
10361 6.41E-12  Infinity l] Add note. o
15128 263611 Infinity A k] Add note. = B - C
6232 3.3E41  Infinity ] Addnote. |z H
HE £ s
12594  3.55E-11  Infinity k] Add note. z £
2311 3.68E-11  Infinity ko] Add note. g 18 e
H
9941 3.85E-11  Infinity k] Add note.
I
5473 3.9E11  Infinity lu] Add note.
92 6.95E-11  Infinity k] Addnote. B “e
14757 8.01E-11  Infinity lu] Add note. III
a
5922 1.14E-10  Infinity k] Addnote. ~ s oo s wme  wms 00 o s ww =
4[] 3 me ety 10441
LC-MS Ry
+ Include 1 feature in results 0 marked m
3 Don't include 1 feature in resuts Omarked | U D 0.0099 E
Agaregate
[2 Delete 1 selected feature
_4nam _
Espiit | [C2 Meree | E g i
1D Display | 2D Montage | 3D Montage | F 1 . w2 < s
2 2 1
[5add | |[ZDeiete | = 49545 = ¥
9 undo | [ redo | B g
& & 847839
Key: loncharge =1
lon charge =2 T T T T 1
1057 1058 1059 500 1000 1500 2000
lon charge =3 m m
Section Complete ()
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the bottom left of the display. Each display has multiple views to allow comparative exploration of

the detected features on the aligned LC-MS runs.

Exploring analysed data using the Data displays
The 1D Display

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’

To include a feature in the selection for the next section of the analysis,
click on the Include features in results button at the bottom of the
table. On clicking the button it will move on to the next feature on the
list.

To select a group of features drag out a selection on the table and click

on the Include feature in results button (see right)

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).

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).

Review Features Growng | ac

[ dewva (g Fod

THN  LSTEAD Infinity

14179 431E42  Infinity

0365 684012
9.57E-12
245611

Infieity

443 Infinity
14762 Infinity
15129
6140

12504

2371
3R
362611

Infanity al
Infinity al
Infinity ol
5479 =
45

3TEE1
391611

Infiity
Infinity
o
5926
790

584011
1A2E-10
1.HEAD

Infieity

Infinity

e N N N NN Y

Infinity

Tag -  Hotes
l Addoole,
o] Addnote.
Add note.
kel Add note,
o] Addnote.
k| Asancte.
kel Add note,
bl Asdnote.
kel Add note,
o] Addnote.
k| Asancte.
kel Add note,

o Addnote. _

v

v Inchude 1 feature in resuls

14393 marked

3 Con't inchade 1 featune in results

[ Detete 1 seiected foatime

0 marked

nensit ()

Mass spectrum (41.508 min)

: ﬂ

WS wwa w0ss om0 10ms
me

1050

Chromatogram {miz = 1057.0785)

] 3 ] 1 El
ntensty (10*3)

Aggregate
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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.

LC-MS Run | Expression Profile ‘

14(24.722-002)

ArcSinh Kormalised Yolume

0.002-000

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

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

T 347834
Note: doing this updates the focus of all the other windows.

T T T
500 J|861.2224 1500 2000

mz

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

LC-S Run | Expression Profile]|

36.149-D”D DB [P::ﬁ U,'”['IH Hgﬂl UDDUD []., UJ]JUI] |hj M ﬂﬂ”lﬁ) UHUHJEI 0,009 .
b ﬁ. u#[iﬂ | L [
w lﬁ . DB" Iﬂd] 1 42,643

¥) Undo || (™ Rede

0 L
Key: lon charge =1 42,643 U[] D[ﬂ|

lon charge =2 |

Retention time [ min|

Retention time [ min|
==
e
=
=
—_—TTmn ="
==
N
—_—
-
==
=
T =
=

I f
hi
L

I

lon charge =3 il

T T T T T T
lon charge =4 B850 g0 950 500 1000 1500 2000
miz

lon charge = 5 mz
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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

[4] LC-MS Tutesial - Progenesis LC-MS =8OR ]
Eile

_A.I,' .
nonlinear

Cois  Referecce fun
Selection Aligeraet. Fizering Grewpeng VewBedn Progeesi San PectideSesch  Peptice Filter  Proten View b
o L

Review Featurss Growing [ac =]

r Anova (g Fod

1282 1. 22610 Infwey
mr 188810 Infwmiey
L 1.550-10 Infinity
T 1IN0 Intieity
00 19910 Infmity
MW Infieity
aT80 L0310 Infmnity

8517 LASEAD  Infeity
8982 LAA0  Infmity
TG LITEA0  Infimity
M6 IMAD  Iafeity
W96 LIF0  Infeity

R N N NN

BT SBEI0 Infmity

o Inciuge 1 feature i results 14351 marked

3¢ Dont incuge 1 feature in resuts 0 marked

[52 Dot 1 setected feature

10 Diglay | 20 Mortage |30 Montage | Feature dotats
Show ol outines

7] Mudtile cchumns per grovs

Cottrasts

T T T T T T T 1
Ted s a5 65 Tee S0 10 1500 2000
Mentage size: o

:SccﬁunCumpm\fs:

The appearance of the Montage (window B) is controlled by the panel on the bottom left of the
display.

| »

¥
o

i
— — ==
0,009
23,624
a
E 24.054 E 42.643
z 2
£ £
= 24.469 =
2 2
9 undo || Rese | 8 E
2 24903+ 2 84.783
25.322
Key: loncharge=1
T T T T T T 1
len charge =2 880 881 882 500 1000 1500 2000
lon charge =3 mz mz
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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.

The 3D Display

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

display.

[ 4] LC-MS Tutorial - Progenesis LC-MS
Eile

LCMSData  Reference Run
Impart Selection Alignment. Filtering

# Anova (p)  Fold Tag ~ Notes -
7201 1.97E-13  Infinity v [a] Addnote.—
14179 431E42  Infinity o 2] Addnote.
10365 6.84E-12  Infinity o lu] Addnote,
443 9.57E-12  Infinity v || Addnote.
14762 215611 Infinity v lo] Adanote.
15129 237641 Infinity o 2] Add note.
6240 332611 Infinity o ia] Addnote,
12694 3.62611  Infinity o L] Addnote.
5479 3.78E-11  Infinity v lo] Adanote.
9945  3S1EA1  Infinity o 2] Add note.
2310 6.84E-11  Infinity o ia] Addnote,
5926 1126410 Infinity k] Addnote,
6790 1.21E410  Infinity 4 ko] agdnote.
om ] v
+ Include 1 feature in resuits 14393 marked
X Don't include 1 feature in resuts 0 marked

[ Delete 1 selected feature

GroupSetup  ViewFResults  ProgenesisStats Peptida Search  Peptice Filtar

m e

LC-MS Run | Expression Profile

Protein View

‘ 1D Display | ZDMA‘mtage‘ D Mentage ‘ Feature details

[T] Show all outlines
[F] Rotate

Peak scale: —

[C] Contour map:

ArcSinh Harmal ised Volume

4(24.722-002),

Select runs...

Section Complete (%)

The number of 3D views displayed in the montage is controlled using the Select runs link on the
3D Montage tab. The images 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 image views .

LC-MS Run | Expression Profie|
Run: 0.0099
Apgrepate 29.012] | -t
Lp select ] =] N i
TR fi _ 2
E g 30453 i e ea
ErmE=) :
[CGoae |[osete] = ] g
¥} Undo (¥ Redo .E LT .E
= 31.306-] - o 84.7837
31.734
Key: lon charge =1
T T T T —
lon charge =2 1004 1005 1006 1007 500 1000 1500 2000
lencharge =3 mz i

1. Locate the feature at approx 1005 m/z and 30.453 min using the Find tool.

Find specified location =
Mass 1005.0000 = mz
Retention time on:  Alignment reference 30.453 = minutes

or |select a sample » | [30.453 - | minutes

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

29.8124 \—/_,J
30.044
E
Z 30.453 ®
Pl
E
5
= 30.8814
=
=
o«
Key: loncharge=1 31.306+
lon charge = 2
lon charge =3 31734
lon charge = 4
T T . :
lon charge 2 5 1004 1005 1006 .

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

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

Then click outside the feature to update the view.

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

5.
feature to reveal the handles.
\_ i
@
6. Click on the ‘plus’ handle on the peak to add it.
7.
8.
Review Features Grouping |AC
# Anova (p)  Fold Tag w Notes -
180 0.548 1.15 ¥ lo | Add note.
181 0.00296 1.95 e _J Add note.
182 0.00014 4.36 ¥ _J Add note.
183 0.938 1.03 v .+ | Add note]
184 0.00227 399 e | Addnote. ™
4 . L3
9.

—>

# Anova (p)  Fold Tag ~ Hotes e
180 0.548 1.15 v la| Add note.
181 0.00296  1.95 v k| Add note.
182 0.00014 436 Add note.

v | Add note.
9129 0.973 1.02 il | l» | Add note.
184 0.00227 v | Addnote. ™
‘ . ]

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.

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

There are a number of ways to ‘refine’ your ‘Ranked List’ of

analysed features before examining them with the Statistical tools
in Progenesis Stats. These make use of simple ‘Selection’ and

‘Tagging’ tools that can be applied to the various Groupings

created in Stage 6 (page 21). An example is described below.

Review Features Grousing |ac

s ancva iy Fold Tag v Mates

11 LIE13 Infinity v | Al vote,
TS BATEAD  Imfmity 2| addnate.
W80 14612 Infinity v o| Aadnate.
81 15612 Infinity W wl Asdnote.
1447 LAIE1Z Imfinity v fl Add nute.
#173 3MEA2 Infinity v o| Addnate.
WS LESEIZ Infinity v | asdnote.
263 AA9E-12  Infinity 4 fl Add nute.
37 ATEEA2  Infinity v o| Addnate.
R BSE1Z Infinity v | asdnote.
1280 09612 Imfinitly v fl Add nute.
8653 1.48E11  Infinity v o| Addnate.
S417  1LA4E11 Infinity v .| addnate. .
V" Inclce 1 feature in resuits BE50 matched
3¢ Dont include 1 festure in resuits 0 matched
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First expand the 'Features' table to show all the details by clicking on the 'Feature details' tab on
the bottom left of View Results. Then order on Abundance and select the top 4000 features

s Mowi Fod T = Metes iz z mass #Timins)  Riwinoow [Mowcance] Inteesity MGG Froten -
1 o2 w8 ] denote... S 3 e s 48 T8 108608 100
7 om (e ] A nate., wTeT 1 B 54T L] TEEQT  SMET 7T
PR Ty o) ssante. NOSHI 3 aeRT? A 154 LA AT
5 705 LASE0D lal #aanote... W 3 Wi 478 17 B80T 222607 u
L] ] tad
® 2 »
n 2 E
5 1 M
10 2 -
= z u

8
'
.

" = | ¥

(s rimemimts | omenag | 570 |Epremienrat]

:xmnaﬂ\mmnum 0 marked .36 Ln
T

meate

e G |

o] \:

101 Feature detals ETRIET isms- T |:
= o §

s

4

WROWIE 0 0 e S0 100 180 2000
mr mr

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

X Dol inciude 4000 Tt n Pty o marked 5 =5 o
52 Dot 2000 e e Femtunmn i 1
= £
i Ie
10 Dy | 20 mamtagn | 30 demnge| Fravis s = ]
——— !
wr
i
| dl I I
ar an " e T
-y e d
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Create new tag |

E] 4000 most abundant

Give the Tag a name. i.e. ‘4000 most abundant’.

[ ok [ cancel |

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 @

E] Significant p<0.05

oK || cancel |

Review Features Grouping |AC

# Anova (p)  Fold Tag - Notes

2757 0.000221 955 W ] Addnote...
5450 0.00807  2.92 ] Addnote...
322 0.0894 4.02 W -] Addnote...
5536  0.0199 5.99 -] Addnote...
4527 0322 1.43 W -] Addnote...
3680  0.000992 59.4 W ] Addnote...
3975 0.00311 9.7 ] Addnote...
5577  0.00321 2.5 W -] Addnote...
9896  0.0253 163 -] Addnote...
3609 0.00253 307 W -] Addnote...
5426  0.00351  3.41 la] Addnote...
5125 0.0244 3.6 la] Addnote...
5151 0.0041 1.97E+03 lo] addnote...
3385 0.732 1.32 lo] Addnote...
8387 0.01T4 235 l] Addnote...
1241 0.596 1.08 la| Addnote...
:113‘9 0.0551 1.65 .| Addnote...
" Include 4000 features in results 0 marked
X Don't include 4000 features in results 0 marked

Review Features Grouping |AC
# Anova (p)| Fald Tag  + Hotes

To delete and/or create additional Tags click on Edit tags
and Create/Remove Tags as required.

4869 0.0495 2.05 l= | Add note...
7726 0.0495 3 .. | Addnote...
5403 0.0495 12.5 W | addnote...
3196 0.0495 3.58 i ] Addnote...
6045 0.0495 131 .o | Addnote...
8035 0.049 @ 4000 most abundant Add note...
4970 0.0« ‘ e e ‘ Add note...
11545 0.0 ﬁ) Edit tags Add note...
8297  0.04 - | Add note...
15009 0.0497 4.43 .o | Addnote...
11806 0.0497 2.5 lo | Add note...
1402 0.0499 1.91 i -] Addnote...
6408 0.0499 1.61 .« | Addnote...
mzao 31.3 la| Add note...
7332 0.0501 2.25 .o | Add note...
10147 0.0501 437 o | Addnote...
1‘ 51;33 0.0501 4.24 .. | Addnote...
+ Include 8375 features in results 0 marked
X Don't include 8375 features in results 0 marked
Edit Tags ==l

[\ereate anewtag ] [X Remove tag from experiment

Active
W ™ 4000 most abundant

Q Significant p<0.05

Tag
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Now select all the features currently displayed in the table
click on a feature and press Ctrl_A. Then make sure all
the features are ticked by pressing Include 14393

features in results

To view the Tags and also control the
number of features displayed in the

table, click on the drop down selection
on the right of the Tag column header.

Review Features crouping |AC
# Anova (p) Fold Tag ~| MNotes
7201  1.97E-13  Infinity v Q i« | Addnote...
14179  4.31E-12  Infinity e Q .= | Addnote...
10365  6.B4E-12 Infinity ¥ Q _J Add note...
443 9.57E-12 Infinity v Q == | Addnote...
14762  2.15E-11  Infinity e Q i« | Addnote...
15120 2.37E-11  Infinity e Q .= | Addnote...
6240 3.32E-11 Infinity ¥ a _J Add note...
12504  3.62E-11  Infinity v | ([ | Addnote...
5479 3.78E-11 Infinity v Q _J Add note...
9945 3.91E-11 Infinity ¥ Q _J Add note...
2310 6.84E-11 Infinity v a _J Add note...
5926  1.12E-10  Infinity v Q i« | Addnote...
6790 1.21E-10 Infinity v Q _J Add note...
1262 1.22E-10  Infinity e Q .« | Addnote...
3327 1.46E-10 Infinity v Q .= | Addnote...
6562  1.55E-10  Infinity e Q i« | Addnote...
2767  1.75E-10  Infinity e Q .= | Addnote...
13100 1.99E-10 Infinity ¥ Q _J Add note...
|
" Include 14393 features in results I 14393 marked
3 Don't include 14393 features in results 0 marked
# Anova(p) Fold Tag - Motes m/z z Mass
7201 197613 Infinity v Wl & Showall 5 Edit tags 2112.143
73 4IMEAT Infinity 7 E|I:| @ 2000 most sbundant (4000 festures) | | 2207121
10565 6BEAZ  Infiily L[] @ Sarnificart p<0.05 (8375 features) | 1280312
443 9.57E-12 Infinity i E D D No tags assigned (4810 features) 1541.913
14762 Z.15E-11 Infinity 1436.824
15129 2.37E-11  Infinity v 2242.991

Now tick the tag for the 4000 most abundant features

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

Stage 8: Multivariate Statistics on Selected Features

The tutorial 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...

m With 4000 of 14353 features selected.

Cancel calculation
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For this tutorial we will start by examining the behaviour of the 4000 most abundant features
from the previous stage, View Results.

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.

[ 4] LC-MS Tutorial - Progenesis LC-MS.

Eile
LC-MS Data Reference fun
Import. Selection Alignment Filtering Group Setup View Results  Progenesis Stats  Peptide Search  Peptide Filter  Protein View Report.
Qleestion Principal Components Analysis
Are there any outliers in my data? = 0.03 i i
Does my data cluster according to my groups? 2
&
What's this? w002 T AL
Principal Components Analysis produces a simplified, graphical A
representation of your multidimensional data. E
More.. 5 go1 |
s
2
£
3 0.00 o cai 5
i
Askanother question 3 g9
Grouping |A£ = o
I8 0.02 +
# Anova  qValue Power Tag v Cluster *
443 GSTEL BE3E09 59995 Q 003
6240 3.326-11 92609 2.9995 [ -0.03 -0.02 -0.01 0.00 0.01 0.02 0.03
5479 37BN 92809 29995 Principal Component 1 2| 73.45%
2310 6.B4E-11 146608 2.9995 [ = z
! Standardised Expression Profiles -
5926  1.126-10 2.056-08 =.9995 [
1262 12260 205808 :.9995 [ Lo c
3327 146610 228608 ».9995 [ i
2767 175610 239608 2.9995 [
|- —
froms? 10 — —
6527  2.16E-10 Z.426E08 :.9995 (i 1 S T
E
1759 44E-10 363608 =.9995 [ =
= 20
3773 45E-10  3.63E08 :.9995 [ E
1461 53E10 3.9E08  :.9995 [ E
1569 EATE-10 39608 :.9995 [ ‘25
o H
4160 6.11E-10 4.23£08 :.9995 [ E'”
= £
315 115809 59908 :.9995 (i 3
1883 1.64E-09 B.21E-08 :.9995 [ 10 5
1674 1.386-09 9E-08  :.9995 (O
3106 203609 9.36E08 ».9995 [ 15
3338 2M4E09 9.49E08 :.9995 [ = 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 groups?

It answers this question by:

‘Using Principal Components Analysis (PCA) to produce a simplified graphical representation of
your multidimensional data’.

32



Progenesis LC-MS Tutorial

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 groupings and conclusions can be drawn regarding possible
outliers in your data.

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

LC-MS Tutorial - Progenesis LC-MS = e
File

LCMSData  Reference Run
Import Selection Alignment Filtering Group Setup  View Results  Progenesis Stats  Peptide Search  Peptide Filter  Protein View. Report

Question:

Are there any outliers in my data?

Does my data cluster according to my groups?

What's this?

Principal Components Analysis produces a simplified, graphical
representation of your muitidimensional data.

Principal Components Analysis

002 1

More...

001 ¢ q

000 —m L e S e el

Ask another question

# Anova q Value Power | Tag = Cluster *

443 9.57E-12 5.63E-09 2.9995 [

001 T ]

< Principal Component2 3 12.06%

002} ]

0.03 ; " ; ; ,
-0.03 -0.02 -0.01 0.00 0.01 0.02 0.03
Principal Component 1 | 73.48%

6240 3.32E-11 9.2E-08 2.9995 [
5479 3.78E-11 92809 2.9995

T GEE (AEE oD | Standardised Expression Profiles -

5926 112610 2.05E-08 >.9995 (g
1262 1.22E-10 205808 2.9995 )

3327 1.46E-10  2.28E-08 2.9995 Q
2767 1.75E-10  2.39E-08 :>.9995 Q
6527 2.16E-10  2.42E-08 :>.9995 Q
1759 4.4E-10  3.63E-08 2.9995 Q
3773 4.5E-10  3.63E-08 2.9995 Q

1461 53E10 39808 >.9995 g

1569 5.47E-10 39808 >.9995 (g
4160 6.11E-10 4.23E-08 2.9995 (g

0000000000000 00

Standardised Normalised Velume

315 1.A5E-08 5.99E-08 2.9995 [
1883 1.64E09 821808 >.9995 (g a0t
1674 188609 9E08  :.9995 g

3106 2.03-09 9.36E-08 2.9995 (g 15

3338 204609 9.49E-08 z.9995 o Section Complete ()

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

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

Power: can be defined as the probability of finding a real difference if it exists. 80% or 0.8 is
considered an acceptable value for power. The Power Analysis is performed independently for
each feature, using the expression variance, sample size and difference between the means.
Also, for a given power of 80% we can determine how many samples are required to ensure we
find a difference if it actually exists.

Note: Power analysis is discussed in Appendix 4 (page 54)
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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.

7201
14179
10365
443

14762
15129

Grouping

#sk another guestion

AC v] .

Anova q Value Power TagE Cluster =
1.97E-13  4.63E-10 =.9995 ) [ Showall % Edittags
43112 5.07E-09 2.9995 (g [J[] @ 2000most abundant (4000 features)
6.84E-12 5.36E-09 :.9995 [ |[v][ | @ Significant p<0.05 (8375 features) |
9.57E-12 5.63E-09 :.9995 ([ [ ][] No tags assigned {0 features)
LISE-1 9.2E-09  :.9995 [
LITE-11 9.2E-09  2.9995 [

Distan|

On pressing OK the PCA will recalculate using these 8375 features, you can (to save time) stop
this calculation by pressing Cancel calculation and then set up Correlation Analysis for the 8375

features.

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

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

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

. Are there any outliers in my data?
Does my data cluster according to my groups?

f2l Group my features accerding to how similar
their expression profiles are.

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

L
-
g

-

Performing correlation analysis...
With 2375 of 14393 features selected.

Cancel calculation

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

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

The question is answered by:

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

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

of each cluster of features are to each other.

| LC-MS Tutorial - Progenesis LC-MS

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

What's this?

We have used Correlation Analysis to evaluate the 2.0
relationships between the expression profiles of your

features,

The results are shawn in the dendragram. 15
Nore...

Distance

Ask another guestion

1.0

[ |

File
LCMSData  Reference Run
Impart Selection Atgnment Filtering GroupSetwp  View Results  ProgenesisStai PeptideSearch  PepuideFiltsr  Protein Yiew. Report
Question: Dendrogram
25

|

Standardised Expression Profiles -

"!ﬁ
I

iG]

‘q‘ snova  qValue Power Tag v Cluster *

701 1.97E13 463610 2.9995 (g & E5
14179 431E12 SO07E09 :.999 [ Q

10365 6.84E-12 5.36E09 ».9995 [

443 9ETEZ BAIE08 29995 Q e
14762 2ASE1 9.2609  2.9995 [ Q

15129 Z37E-11 9.2E09  ».9995 [ Q A
6240 332E-1 92809 ».8995 [ Q 5
12594 .6ZE11 9.2608  2.999 [ Q

5479 378611 92609 :.999 [ s
9945 311 926809 ».9995 [ E
[0 6B4ETT 14608 2.9995 [ Q g 1
5926 142610 2.05£08 :.9995 [ 2
6750  1.21E-10 205608 >.9995 [ Q E o
1262 1.22E-10 205608 2.99% [ 3
3327 1.48E-10 228608 29995 E s
6562 1.55E-10 228608 =.9995 [ Q g
767 17SE10 239608 2.9995 [ Q 2
13100 1.99E10 2.39E08 :.9995 (O

3477 2610 23908 ».9995 [ #
6780 203610 2.39E-08 >.9995 [l i

Section Complete 3)

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 create a Tag for these

features.

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

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

Create new tag @

@ Increased expression in C

Create new tag @

D Increased expression in A

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

35



Progenesis LC-MS Tutorial

Stage 9: Peptide Search

Determining protein ID 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.

[a] LC- 5 Turorial - Progenesss LC-MS
Efe
C0 Reference fun
gt Seimction Higreant Fltmog GroupSetup  ViewBenults  Progevesic Stals  Peptide Search  Feplide Filier  Brotein View
Features MS5/MS5 Spectra
2 | ssims] = protes Score  Tags = b+ ) Bakchinchusice options Gor creatieg MSMS queey set
57 178 ] o v [l showan 5 Estrags hamber Sxponed Festrs imenaty Precuesor imensdy
4 er L] (] I W D100 @ 00 mest stursdert {3000 teatmca No 1 8ne 008 7 Ses 0017 L1
n s o ] v T No 5 3e-007 5 Q=0 515 A B
o | & o o v 1§ Ne 1.4es008 1 3ea0 ne 56 8621
T ] ] v Mo D08 2 Bea7 7 55 8630
s | s o [ v . r P RS 1 Tell? ws 2 555 8613
| a o 0 v B S Ne 14e-008 1007 n: 2 56062
5| @ o ) v i K| (Coneal] ¥o 126008 130:007 0 2 NG
w| a a 8 v B 4 7oe a2 s No 1404008 1 2ee007 8 2 9 614
o o o v du 7 uo8 A3 sno Mo § 3e-007 de=006 80 59612
il 3 = v @5 ¥ 49 a2 5m2 Mo 008 7 Geal05 55 2 55,8622
- 15 & s No 12040 5 Beal6 '] 2 2
i [ 5 ¥ /s B 5 L] 51 ia 04008 5 BealS L] 658 8629
7 %9 47 53 No 180a008 FERNS i 2 55 8671
sa| a7 ] [ v
7 7% Mo Ho 12008 31e-006 w2 568633
8| 37 [ L] + el
¢ "8 85, No 5 3gu DealS 2 528615
Il 0 o ]
v oauw ¥ W 9 a2 s Mo 1 dea 008 2 BB 20 2 B55 0518
R E o o
v @ 7 F | A 5259 W 126008 13ee006 w2 5,067
o | 3 ° o v ool bl - e 2 = Mo 1.4e+008 220005 1% 2 550612
ol [ g . v W ¥ E- I | a3 s No 8 30007 1204008 12 2 54 8613
e sy o . v e 7 a9 A 456 to 120008 14e-006 2. .2 [ |
bl [ g 2 v L o M9 47 =511 Mo 1dasd¥E 1 dbail06 m 7 RRARIT 1
an L 0 0 v il - -
MS5/MS lon Search
Hiow 0 | suey o s o s, RunAl Scan number 4365
LM tgmeten in currant guery el @ o R
Mascat - i
H ? | § 0000
Export eurrent query set i 77 5
mport JeMch et 3 100 | .
PP - Ll :
———— o Ll RN L
7] Lisit fragment o coust | 1000 : ES6 EAT BAS 68 60 b o0 10
) Dmitateping aed chasge decenvolution i mr
Section Complete -+

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

The query set can be searched using all the spectra, however the query 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 the query set for this data set is 20873

Before exporting peak lists, the query set can be further refined.

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

To control the number of spectra for each feature, expand the Batch inclusion options to
reduce the size of the query set.
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|4 LC-MS Tutorial - Progenesis LC-MS [F=n|EcR(=<=)
File
NTTYYEN
C-N5Data  Reference Run 5 3
Imgort Selection Alignment Filtering GroupSetup  ViewResults  ProgenesisStats Peptide Search  Peptide Filter  Brotein View Report non ";!Eg
Features MS/MS Spectra
[# msms ~ protens Score  Tags v 1+ | () Batchinclusion opticns for creating MSIMS query set |
572 176 0 ° v B N |Rar\k greaterthen ] 10 | Feature intensity
3714 67 0 ] v s
717 50 0 0 v s FeaurelD AT
0 49 0 0 v s
P rey )
o o o 7 @ = less than less than
DA o S S
7 42 0 o v s
125 42 0 o e a l Exported :] Peptide sequence
91 a2 0 0 v s
wo o o v @ ooope Pt sessin
% 38 0 0 v okl
s Frion g
I N o v 8 e less than contains
546 37 0 o v l
U] [\nduds lnexplll] |Exdudefmm expnnl [C\Earallﬁlhas
148 37 0 0 v &l
79 37 0 0 v & (@ Export Rank &  Run Scan number| Exported| Feature intensity Precursorintensity (%) Charge Precursormiz lsotope  Id score =
3
437 0 ° v @ s [&] 2 3 A1 4968 Mo 1.2e+008 1.42+006 12 2 6568816 1
61 36 0 ° v & [&] 2 3 A2 5511 No 1.4e+008 1424006 10 2 65628813 1
B3 0 ] v s B % 39 L3 52 No 9.32+007 8824005 10 2 6568614 1
7 34 0 0 v sl [a] % 9 A1 5379 No 12e+008 1.02+006 09 2 6568610 1
124 34 0 o v B s & 27 9 A3 5374 No 9.32+007 7.7e+005 08 2 6568615 1 -
7 34 0 0 v &~ [ i ] D
MS/MS lon Search Feature number 9, m/z 656.8613, retention time 43.853 min, charge +2
How do | run an ms/ms ion search... Run:A1 Scan number4966
MS/NS spectra in current query sel e 30000
= 2 20000
z i
E =
©
MSMS Preprocessing 4o ” J ‘ 1 H \
- ) - o l.LlL.J_ Ll L 1T
] Linit fragment fon count 1000 = 65 657 656 659 630 4 500 1000
- . mz mz
Deisotoping and charge deconvolution -
Section Complete ()

For example: We will make use of the 'Rank’ value to reduce the number of Spectra being used
for each feature in the query set 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.

W] Export lRankI # Run  Scan number Exportedl Feature intensity Precursorintensity (%)  |Charge Precursormiz lsctope  |d score é

73 —n 21 aner " +n__nno 14 nne in S roeoarae 1

S 2 | The rank of each M5/MS spectrum found by comparing its “%' values against all other spectra matched to the same feature. i

B 25 9 A3 5042 Mo 9.3e+007 8.8e+005 1.0 2 656.8614 1

B 2% 9 Al 5379 Mo 1.2e+008 1.0e+006 039 2 656.8610 1

1 27 9 A3 5374 Mo 9.3e+007 7.7e+005 08 2 656.8615 1 =
<] m | »

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

Set the Rank filter to 'greater than' 10 and click Exclude from export. This will reduce the query
set to 16695.
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Limiting the 'fragment ion count' (FIC) for the spectra being used 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.

MS/MS lon Search Feature number 9, m/z 656.8613, retention time 43.853 min, charge +2
How do | run an ms/ms ion search... Run:Al Scan number4966
. 30000
MS/MS spectra in current query set: 16695
42643
1 Z 20000
5 =
LR
MSMS Preprocessing 47078 l { ‘ \
Lalaldial il
Limit fragment ion count m 656 657 E?n&@ 653 660 ¢ 0 * 500 - WD‘DD‘ I
Deisatoping and charge deconvolution mz

MS/MS lon Search Feature number 9, m/z 656.8613, retention time 43.853 min, charge +2
How do | run an ms/ms ion search... Run:AT Scan number4366
5 30000
MS/MS spectra in current query set: 16695
i e 42643
< 2 20000
Export current query set .E 24787 H
1 E
Lo
SMS Preprocessing 47078 | ‘ Ll ‘ |
| N
Limit fragment fon cnunl_ 656 657 S;‘;E? 658 660 0 6 560 TEfDD
Deisotoping and charge deconvalution mz

Note: the effect this has on the number of peaks in the spectra. This 'limitation" is applied to all
the spectra being exported.

For this tutorial we will limit the fragment count to 1000.

MS/MS lon Search

Performing an MS/MS lon Search pramLs e

MS/MS spectrain current query set: 16695

Having filtered the query set to 16695 spectra as described above: ° '
1. Select appropriate search engine i.e. Mascot Securet ot 8 cu )
SEQUEST (dta & pepXmi)

Click ‘Export current query set’ to save search as file NSHS Prepracessing

Limit fragment ion count | 1000 =

Deisotoping and charge deconvolution

2
3. Perform search on appropriate search engine and save results file
4

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

MS/MS lon Search

How do | run an ms/ms ion search...

MS/MS spectra in current query set: 16695

Please refer to Appendix 5 (a and b) (pages 56 and 57) for details of
the 'Search Engine' parameters [ eeotanetaenyse |
Import search resuits

MSMS Preprocessing

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

Limit fragment ion count 1000 =

Defsotoping and charge decanvalution

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_v2.5.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.

[2] LG-MS Tutorisl - Progenesis LC-MS [F=mEon =
Eile
AL Y T
Dala  Reference Bun ¥
Selecrion arigrement Filtering e Setup Wiew Remits  Progenests Stats  Peptide Search Probein View: Arport. n0n|lne_gl'
Features MS/MS Spectra
PR R— score| Tags = b+ (=) Batchinclusion options for creating MSIMS query set
72 17 ELILEL TR v Il Rank (gresterthen =] 10 Festureintensty (lessthan =)
ELTI 1 gil 145983, 43 v s
177 S0 rgiamss. 9e: | v @ Wl Festure 1D jass then - Frecursor intensty | less than =
MDA Bisvnietl DA B | L A —
B4 44 1¢il136381... 126 v el b Seannumber (lgzathan =] Fun neme. [ontmng =]
i 42 TEI1900M5... 26.6 v ﬁ ] o -
125 42 LR TRED: I R = | [ T e — Peciie sequence [conmns =)
LI} Suilttaset.. 824 | v @l Ll
B40 41 1gI1363... 642 v ol ul tsotege: |lasa than x| Protein secession containg =)
FR gy e | o gl Ll . . .
837 Suinasesd. 617 | vl Ll Coeoe femien N Froteindorion. ot cmmmns)
e i " v q al |m-mw-| Exckude from eapon | | Clearalfers
g a7 61114565, 105 - |
" ar tuilizeesn. 992 | v ol Ll W Dpot Rack & Fun Scannumber Ewpored Festureintensity Precursorintersity (%)  Charge Precursormiz lsotope I score +
4 a7 1gll118sas.. 4 v @ B 1m0 €2 5950 Ne 196008 306007 58 2 6630653 1
w3 gz e | o gl Ll ® 0 2 5992 Ne 136008 136007 w: 2 6630655
1303 1 il 145953,.. 89 N | noow €2 604 Ne 136008 1.1e+007 60 H 6630652
7 a4 s, 7 | vl &l B W €2 6075 Ne 136008 5164005 32 H 6630652
124 34 o o v i ul %0 €2 616 Ne 1 96008 4 264005 22 H 6630650
MM a o v el - i

MS5/MS lon Search
Vo g0 | run an me/ms ion search,.. Run Al Scan number 4966

ME/MS SOECTrA In CUrTent quary Set: 18555
47843

Mazcut -
Export current query set

it Prepracesveg ) o - — . el S.J.‘ l H m l L

7] Limit fragment fon count 1000 5 h'll'h' h'lln’ h'll.u h'llas 660 =
mE

Peetentior : =a | mn|

] Deisaloping and charge deconvotion

[ section Complete 3]

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 tutorial example the organism under study is Clostridium difficile

In this tutorial as an example Acceptance Criteria on which to base the sequential filtering of the
Peptide results, the following thresholds can 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’

¢ Remove all identifications where the Protein Description Doesn’t contain ‘Clostridium
difficile’
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Set the Score to less than 40, then Delete matching search results.

Features
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EIRL w5 STLAD 2400 7 (LSSY g LGUSOTINUAG g miIeESSEN Irypothetical probein CAif Q4001257 [Claskridh,
=/ T} e W0 ST 4151 2 1E48Y i GLDGHTOR g gi1IsI9a2 Sebayer probedn [Chebridium difficile]
il M "0 5T 45 ] 11483 ‘Mm aﬂllmlll“ Hrypothetical probedn COPEUT_02372 [Coprocece
EIRn ™ W0 57332 4LSE 2 1hds3 @ GLLOGHTER @ piIeeesETe Inypothetical protein COG 04003257 [Clontris,
o o5 n.oe 0 57332 MR 2 118483 'Mm .ﬂllmlll“ ypethetical prebein COPEUIT_02372 [Caprecece
o o T 0 57332 MR 2 118483 ‘ﬁllﬂﬁﬂrﬁﬁ @ wnisma S-tayer protesn [Cistratium afficis]
FIRL na oW ST332 4LR 2 1heds @ GLOGHTER @ pieeesETe Inypothetical protein COG 04005257 [Clotris,
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#oe wn® W 4836 AT T WS @EUNGK g piasemT evoeuciease subunit C [Clostridham giicile £30
¥ o We 0 SRS B0B4 2 1975.56 i FELVDGTTINT g gintesesnars Iypethetical probewn (Mg, 04001257 [Clostrise,
W o XTI BI435 50T 2 12845 @ TPRSIGAVT @ ginsmn $tayer protein [Ciegtridium aificie]
W oB nH w0 S04 412 2 120085 (g LHIDHVEWGK (g i 190015701 ‘senste histiding kinase (Bachig cerena]
W B nyu o4 W8 402 2 hss @M @ i Arac famity [Clostrih
Wy om0 SONEY 4030 2 120045 g LMIDWVOVREK g il 1500ISTON sensgr histiding kinase [Bacitis cereua)
o r B2 7 0083 N 2 120145 g NUNLETARR g L] Aral famity [Clostridh
; - — - ) X
= | [25% 3reh e, 556 matchie bakeh et s | Section Complete +

Note: the search results matching the filter criteria turn pink and the total is displayed at the
bottom of the table (598 matching out of 1299)

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

@ Areyou sure you want to permanently delete 598 peptide search results?

ves || Mo

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

two filters (page 39)

40



Progenesis LC-MS Tutorial

Having applied all 4 filters the Peptide Search Results should be reduced to 415.
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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 assigned 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.

When you open the Protein View 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.
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T aL T 1 * 15; 0.00 [ s o 0 189283 08 i v o su:-nB 1 @ IRDIDVASERVE:
@ 0126859140 1 1 0.00 = E’il e B 1492835 ne 3 vl s 1 @ IROTOVASERVE: -
H T . m : '
1+ Protein: gil 126637810 flagellin subunit [Clostridium difficile 630]
4 Peplides of selected protem
[ - 0.0054
C Standardised Expression Profiles -/ -~
A
= ! 21,859
; " ; 2784
i i
; L £ 230244
LY
E ab 24485
" 18 817 818 819 58 108 1500 ZBd0
mr .
Section Complete 3

Depending on the ordering, make ‘flagellin subunit' the current protein by clicking on it in
Window A (a circular orange symbol indicates current protein). Flagellin subunit has 8 peptides
assigned (window B) which have a total of 13 conflicts. To view the conflicting assignments click
on the Protein Resolution tab (window C) and then step through each assignment on window B.
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LT U ” 108200 -] w7 10 167600 HE 1 v ol -5 1 W IRCTOVASENVELSK
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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.
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Wi o 0 v = | 1 wr w0 e s : v o
@ wisessnr D [ECTarTr P s " T
I 1 ] 95 [ a28 LT o6 |
@S L) 8 RS ATEOH 542 104 0 = R
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Note: as you un-assign the peptides the number of conflicts update ‘on the fly’ in all the windows

A similar argument can be applied to the next set of conflicting assignments
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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.

LC-MS Tutorial - Progenesis LC-MS
9
Eile
[ lcwspata  Reference Run
Import Selection Alignment Filtering GroupSetup  View Results  ProgenesisStats Peptide Search  Peptids Filter  Protein View Report
Proteins Peptides of gi| 126698718
Accession Peptides  Conflicts Score Anova (f #  Score  Hits Mass AT (mins) Charge Tags ~» Abundance  Conflicts Peptide Sequence
@ il 11496150 0 3156 60.5 7 1580792 304 2 v gl e 0 @ NIDIREEYLSEIR
@ £il126699140 1 1 45.7  0.00060% a9 489 8 1153.635 371 2 v gl 43308 0 @ iveEIpvove
(P Eil126698718 4 1 254 0.00099 578 765 9 1344776 46.5 2 v gl 5908 0 @ FIVDGGIVVLAVR
@ 1126700090 1 0 80 0.0044 891 675 10 175.609 363 2 v g 171E0s 1 @ aiiparEvar
Fl—— 0 o » qr m = »
1 Protein: gi| 126698718 nif d family protein [CI idium difficile 630]

subunit alpha [Clostridium difficile 630]

& Protein: gi|126699140 ferredoxin—NADP(+)

Peptide Views | Protein Resolution

Conflicting proteins for feature 891 Peptides of gi| 126699140

Accession Peptides Conflicts Protein Score Pepti # Score Hits  Mass RT {mins) Charge Tags = Abundance Conflicts Peptide Sequence
@ 2i1126698718 4 1 254 67.5 891 457 6 1175.609 3.3 2 v gl 1TIEs 1 @ rIpLTIADYDR
(D 211126699140 1 1 457 45.7

< [= . 1 r e m b

Section Complete ()|

In the above example the conflict would be resolved in favour of the protein with 4 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 tutorial 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 expression in A
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Proteins Peptides of gi| 13539182

re Anova (p)*  Fold Tags E Abundance Mass 4 # Score Hits  Mass
53E+03  1.47E06 5 - & Show all B4.4 10 1311.708
37E+03  3.85E-05  2.45 "=} ] @ 4000 most abundart (32 poteins) 78.4 7 131.707
36Es03  L.25E05  3.69 =] ncressed expression n A (@0 preteis] 80.3 4 1311708
E30 O (2 - @ Incressed expression in C (38 proteins) 786 6 1311708
686 000177 224 =] @ Sionficant p<0.05 (112 proteing) 43.4 8 1311.708
683 0.000375  2.43 S No tags assigned {5 proteins) 83.2 8 1188.624
507 0.00675 1.9 53.9 T 1188.621

Cancel
437 2.91E-05  5.68 =] 77 10 1144.634

RT (mins) Charge Tags v Abundance Conflicts Peptide Sequence
43.9 2 v gl 5907 0 @ VFFEGTLASTIK
42.6 2 v gl 1.7Es05 0 @ VFFEGTLASTIE
50.2 2 v ol 7sEe0s 0 @ VFFEGTLASTIE
5.5 2 v gl 50 0 @ VFFEGTLASTIE
53.3 2 v ol 1386408 0 @ VFFEGTLASTIE
36.6 2 v gl 29Es07 0 @ 1GDSDIIDITE
4 2 v ol 8asE04 0 @ 1eDSDIIDITE
1.5 2 v [ zEor 0 @ seInpesITEIR

4

0 v <

1 Protein: gi|13539182 S-layer protein [Clostridium difficile]

i

This will filter the Protein list so that it now only displays
the 80 proteins containing peptides that show Increased
expression in A

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.

LC-MS Data
Import

Reference Run

Selection Alignment Filtering Group Setup View Results

Progenesis Stats

Export Protein List

Accession

Peptide count
Corfidence score
Anova (p)*

Max fold change
Description
MNomalized abundance
Raw abundance
Spectral counts

Tags

Choose properties to be included in exported file

Peptide Search | Pepthide 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.

Features MS/MS Spectra
# MEINS Proteins scare Tags E - w | Batch inclusion options for creating MS/M!
9672 6 .. 74.9 ¥ i showall (5 Edit tags
¥ B[] @ 4000mest abundart @000eatures)
g T = Sl v EI: : lal  Assigned features (392 features) I
v E L Increased expression in A (4317 features)
EiE o W v OO0 @ saficat <005 (375 festures)
413 o v u D D Increased expression in C (4058 features)
5907 13 o i . D D Mo tags assigned (4810 features)
3 13 0
14922 O 0 ¥ =
Create a new tag for the selected features and call it Create new tag ==

Assigned Features

@ Assigned Features

ok || 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.

1.

First reduce the features to report on by selecting the ‘Assigned Features’ tag. In this
example it reduces the number of features in the table to 392.

Expand the various Report Design options (by

default they are all selected)

Un-tick as shown below

£ Show all [%f Edit tags

D |:| @ 4000 most abundant (4000 features)
| [] @ Assigned features (352 features) I

D D Increased expression in A (4317 features)

[][] @ signficant p<0.05 (8375 features)

D |:| @ Increased expression in C (4058 features)

l:‘ |:| Mo tags assigned (4810 features)

.
4. Click Create Report
[ 4] LC-MS Tutorial - Progenesis LC-MS =3 EoR (=<
Eile
XY YT
i\‘l’l\‘;:’lm M;E’Q?;iun Alignment. Filtering Group Setup iew Results Progenesis Stats  Peptide Ssarch Pegtide Filter Protein View HEpuft. on II n§9£
Features Report Design
Title LC-MS Tutarial
£ Anova (p) Fold Tag = Report Notes

3993 0.004 3.2 a kel B Select the sections you wish to include in your report:
3970 0.002 5.0 a =] ) [ verview run
408 0.005 6.5 =] =] ) [F] Data processing methods
4022 0.003 39.4 =] &l ) [] Experiment design
3946 33632004 335 = & ~ 1 [7] Pratein repart
38339 2.9672-004 2.9 i =] Include tables showing protein abundances and peptides identified for each protein
3734 0.014 1.6 =] ki Protsin table
/10 0.002 1.8 =] ] Peptide tables
s oo ne a = +) [F] Feature table
4573 0.004 2.9 ] kel
4538 0.015 2.2 ] &l
4736 0.044 2.4 ] k]
4599 6.063e-004 8.6 == =]
4516 0.047 2.2 a ]
4152 0.010 3.9 a kel
0% 0016 2.0 =] =]
4434 T.508e-004 5.0 =] kl
4265 0.002 7.1 a kl
2840 0.023 1.3 ] =]
2827 2.545¢-004 8.5 a =]
2976 0.001 3.6 a =]
M _asmetns  mo =] [l 1 | T

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: 21/07/2009 11:47:11

Accession Peptides | Score | Anova (p) | Fold Tags | Description Average Normalised
* Abundances
A ©
gi] 13539182 28 3531.73| 1.47e-006 5.00 ﬁ S-layer protein [Clostridium difficile] 4.420+008 | 8.83e+007
i 209571234 22 | 2372.80 | 3.85e-005 2.45 ﬁ cell wall protein V [Clostridium difficile] | 1.56e+007 | 6.38e+006
gi| 5668937 11 | 1357.24 | 2.25e-005 3.69 Q flagellin [Clostridium difficile] 2.80e+007 | 7.59e+006
gl 126698450 12(1212.28 | 1.01e-006 23.40 a ABC transporter, substrate-binding 3.23e+005 | 7.55e+006
lipoprotein [Clostridium difficile 630]
£i]126700407 12 [1194.99 0.1 1.20 ﬁ cell surface protein (putative S-layer 3.74e+006 | 4.48e+006
protein precursor) [Clostridium difficile
630]
gi| 209570719 10| 741.53| 2.01e-004 41.39 a cell wall protein V [Clostridium difficile] | 6.71e+004 | 2.78e+006
gi] 126697970 8| 6B6.47 [ 1.77e-003 2.24 Q electron transfer flavoprotein alpha- 4.58e+006 | 2.05e+006
subunit [Clostridium difficile 630]
|si 1267007‘30' 8| 682.64 | 3.75e-004 2.43 ﬁ enolase [Clostridium difficile 630] 4.16e+005 | 1.01e+006
£1]126698631 5| 583.36 | 6.48e-003.] B | coll syrface protein [Clostridinm 548005 108:005
TGEVIALDYE s34| s1ed| 8| niorseis 2 | c|| 3896005 | |.49r-a:-s|
gil126697969 5| 507.41| 6.75e- | vrvapoaLLEk 25| 75.03] 10] 12040445 ] 2| of 8.10e+005 | 3.6der005 |
gi] 126698640 5| 481.67( 1.48e- gi| 126700790
81126697690 4| 43719 | 2.91e-  enclase [Clostridium difficile 630]
& peptides
g1]54781345 5| 405.08 | 1.84e-
Sequence Feature | Score | Hits | Mass Charge | Conflicts | Modifications Average Narmalised Abundances
gi]126697752 5 370.14( 2.61e- .A c
AAADEIGLPLFQYLGGYMAK IN0 (106,02 | 10 | 20460762 2 o 7.9 1.40e+005
1126699063 6| 368.44 | 2.16e- ARADEIGLPLECYLGGVHAK 1ev0 | a1.75| 5| 20480789 3 o 141,22 1.210+004
CALELIVEAITE 75| 88.49| 10[1327.75%9 2 [ 7.22e-004 2.06e+005
oilizesane) CIR Ik SR N e LS VK 1327 | 4925 413127343 2 ] 1.27e+005 4.47e+004
GLACGVGDEGGFAPHLGSHR 5630 | BA.03 2| 19448905 2 0| [4] Carbamidomethyl (C) $050.97 3.840+004
LGANAILGYSMAVAR 5916 | 52.36 2| 1457.8024 2 a [11] Oxcidation (M) 3626.54 2.75e+004
LOLVGDDLFVTNTER 1009 | 92.43| 10|1718.8047 2 o 9.538+004 2.770+00%
SCETEDS TIADLAVAVHNAGQIK 2226 | 106,36 & | 2188.0855 2 L] 6.23e-004 1.55¢+005
SYIELVYAR B9 | 57.95| 10)1048.5911 | 2 0 3.78e+004 1.13e+005

gi] 126698631

cell surface protein [Clostridivm difficile 630]

5 peptides

Sequence Foature | Score | Hits | Mass Charge | Conflicts | Madifications | Average Normalised Abundances
A <

WGGADREE TSLLL TR 7764 | e5.81| 3| 16798580 E 1.788+004 bR B0004

IGGADREETSLLLTR 170 | 51.43 T[1629.8843 ] 3.91e+004 2.62e-004

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

As an example of creating an Inclusion list you 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.

LC-MS Data
Import

Refarence Run
Selection

Alignment Filtering

Group Setup

Wiew Results

First return to View Results using the Workflow
icons. Then select the Feature details tab to
expand the table.

Frogenesis Stats  Peptids Search

Peptids Filter

Protsin View Report

| 1D Display | 20 Montage | 3D Montage | Feature details |
I

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.

Review Features Grouping |AC -

# Anova(p)  Fold Tag  [] Motes miz 2z Mass RT (mins) RTwindow  Abundance  Intensity Protein Pep +
13662  0.00611 20.1 i £ showall |3 Edittags 916, 28.624 0.127 2.78E+03 4.97E+04 0
4268 0.00614 1.16E+03 - |:| D H 4000 most abundant (4000 features) .208 40.168 0.328 4.32E+04 1.56E+05 L]
7460 0.0109 773 o |:| D =] Assigned features (392 features) 731 29.133 0.47 6.09E+04 7.66E+04 o
6552 0.0262 2.04 Increased expression in A (4316 features) 328 52.003 0.545 2.6E+04 9.32E+04 o
13983 0.0229 72.5 Signficar p<0.05 (8375 features) I .906 46.145 0.219 4.84E+03 5.34E+04 L]
13166 0.0262 61 Increased expression in C (4059 features) 015 35.238 0.269 4.13E+03 2.59E+04 o
13488 0.0062 8.6 No tags assigned (4810 featurss) 967 47.079 0.414 5.98E+03 3.3E+04 o
4027 0.00607 2.14 552 21.947 0.634 7.01E+04 1.93E+05 L]
6283 0.00608 409 Cmosd 117 46,485 0.745 2.93E+04 8.31E+04 o :
5117 0.0262 470 a J Add note, 1183.7853 4 4731.112 57.899 0.548 B.T4E+04 1.22E+05 o
3062 0.00605 n a _J Add note... 1151.0519 2 2300.089 52.343 0.95 1.33E+05 1.9E+05 L]
10438 0.0279 85.4 i J Add note... 668.3301 3 2001.968 59.372 0.407 4.57E+03 6.62E+04 1
5440 0.0182 51.3 i _J Add note... 632.791 2 1263.567 41.208 0.572 1.87E+04 2.01E+05 1
4454 2.23E-06 Infinity i _J Add note... 1138.5733 2 2275.132 44,797 0.277 2.06E+04 2.98E+05 1
5360 0.015 35 - J Add note... 595.651 3 1783.931 45.016 0.597 2.2E+04 1.15E+05 1 =
< e ] b
o Include 4987 features in resuits Omarkea | P R
Tag iz z ‘Mas:
. . [ A Bt tags
Now use the new tag to filter the table to display only those 0 st 000 e
features that show a Significant Change and DO NOT have any s Resgnedfestures (52festues)
MS/MS spectra. 8 Iseasedaxrssion i A 15 s
d Sigréicant .l 05 (2375 dnnturms)
. Incressed expression n C (4059 festures)
uf Frckusior_] (4387 [eatures] |
d ] Notags assgned (4810 features)
Now select Export Inclusion List... from the file menu - (oK) (Caca
LC-MS Tutorial - Progenesis LC-MS = o ]
Eile
H Ssave !
|J Close Alignment. Filtering Group Setup View Results Progenesiz Stats  Peptide Search Peptide Filter Protein View Repert.
Export Feature Data...
X Edit lag ~ MNotes miz z  Mass AT (mins) RTwindow  Abundance Intensity MS/MS  Protein Pey =
mnn—ﬁnl Create an inclusion list containing all features satisfying the':urreﬁttagﬁ\ter h 3649 0.872 I5E05  691Es05 0 (]
1089 0.000221 381 Ci _J Add note... 694,2952 3 2079.864 20.17 1.56 2.94E+05 8.47E+05 o
1100 0.000264 453 _u _J Add note... 696.6377 3 2086.891 52.295 1.33 2.06E+05 1.4E+06 o
1118 1.26E-05 604 _i AJ Add note... 1118.5556 3 3352.645 44.736 1.55 1.02E+06 1.54E+06 ]
1124 1.98E-05 587 ‘:i _J Add note... 1007.9291 2 2013.844 44.167 1.92 B8.4E+05 1.13E:06 o
1135 0.0336 .41 _- _J Add note... 996.1532 3 2985.438 54.614 0.207 2.73E+05 1.19E+06 o
1169 0.0152 3.67 _u _J Add note... 541.2304 3 1620.669 18.493 1.39 1.32E+06 9.57E+05 o
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1] Export Inclusion List ==
QQ [ s LCMS 21 Test Set » + [ ¢ [ search 2|
Finally export the inclusion list in the appropriate File name: [Inclusion 1] -
MS machine format to use in the acquisition of Saveas type [ABlincluson it fles x) -]
additional MS/MS spectra from new LC-MS Mo, st o e
ru n(s) Thermo Finnigan inclusion list files ("o}

Note: The new LC-MS runs can then be added to the original experiment to increase the MS/MS
coverage using the Add data 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 LC-MS
using your own data and explore the LC-MS Data Import module as
well as the rest of the workflow please go to the next section.
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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,
alternatively 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.

New Experiment
Create a new label-free experiment called
LC-MS Tutorial

Data type

@ Profile data

© Gentroided data

Resolution (full width at half maximum) [20000

Machine type

© FIMS

© Low resolution lon Trap

Experiment folder

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

© Choose an experiment folder

Browse " Create Jl [ 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 the Add data files... link.

[ ] LE-MS Tutorial - Pregenesis LT-MS
Eile
LTI
E&“ Saleties siigrrant filebn Greaeus ewBewds  Prapeees Sl PeideSeardh  epalde Fller  Sraneis view
Import Data | Data processing methods:
|mnu... Feature detection method: Default
Peak processing methed:  Profile data
Include?
Waters SW foiser
HrRCOF T
Type
ALzl OIOE00B0810  MEXML File
| A2.mzeml 03/06/2008 08:10 MIAML File
|| A3zl G360 0810 MIOML File
Lz CHOA008 0810 MEXML File
C2.mzornl 03/06/2008 08:10 MIXML File
izl G3/06/2008 0810 MTOML ol
Folders ~ T
Fhe name: “C3mom” “Al moed” “Amoet™ ", = | muXML fes (" momml) -
= =
+ Inciue rn in analysts fatrma ] | =
3¢ Do inciude run in ansysis
‘m|Exciuge aress from seiected run Section Complete 3 50
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Locate and select all the Data files (Al to C3).

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 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 Tutorial - Progenesis LC-MS [= =] ==
File
LCspata  Refersnce Run
Impart selection Aignment Filtering Group Setup  ViewResulls  Progensiis Stats  Peptide Search  Peptide Filter  Protein View azpart
Import Data Data processing methods:
mzXML files - | Add data files... Feature detection method: Default
Peak processing method: Profile data
Include?
Al p
AL
e e L
s Pending...
1 Pending...
2 Pending...
[=] 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 1)
2

Note: as each data file is loaded the progress is reported in the Import Data list. The dialog
below the image 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 tutorial) 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 Software.

Drag out an area over the noisy part of the image 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.

e

File
E e
ot Sclecion | Alment  Fiming  GrapSetnp

Add exclusion areas

Drag out an exclusion area to exclude areas which
contain noisy data. Peaks covered by an exclusion 10
area will not be used in any analysis.

Selected area

mizfrom [400.0000 [ to [1701.4375

D

D

- F i
time from |77.614 31514

All areas

miz 0070t e 7 A

[2] to [103.408

59.528

Retention time [ min|

101.269
103,639

Import Data

’Tl'erm.R.Aths -

Add data files...

| Include?

No problems found
X

h
F

+ Include run in analysis

» Don't include run in analysis

Ii‘ Exclude areas from selected run I
_

T
iEame |Q_menut 7 Zoom to fit 500 1003"}2

T
1487.8277

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

52



Progenesis LC-MS Tutorial

Appendix 3: Licensing Runs (Stage 3)

When setting up a New experiment if you are evaluating LC-MS with unlicensed Runs then the

licensing page will open after Reference Run Selection

LC-MS Data
Import

Reference Run

Selection Licensing

Alignment

License Images page will not appear.

If you already have a programmed dongle attached to your machine then the following

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

Code from a Nonlinear Sales Person or have purchased a license code directly from

Nonlinear.

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

The Runs you wish to License will be listed as shown below.

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

Licence code.

[ 4] LE-MS_Tutorial - Progenesis LC-MS
File

LE-15 Data
Import.

Reference Aun

selzction Licensing slignment Filtering GroupSetup  viewRssults  Progenssizsiats PeptideSearch  PeptideFiltsr  Protein view Regart
License Runs

This installation is currently restricted to

lyse licensed runs onl Run name Licence License
analyse - state this un
To license your runs, you need an C\Users\Andy Borthwick"\Desktop Tutorial"A1 mznid Unlicensed
evaluation licence code which can be C:h\UsershAndy Borthwick\Desktop’ Tutorial\AZ mznid Unlicensed
obtained from a sales representative C:\Usere\Andy Borthwick'\Desktop\Tutorial"A3 mzrld Unlicensed
Once licensed, your runs can be C:\Users'\Andy Borthwick'\Desktop' TutorialC1 mand Uniicensed
analysed on any installation of the C:\Users\Andy.Borthwick\Desktop\ Tutorial\C2 manld Unlicensed
software. The licence is automatically "¢y v Bortwick!\Deskiop\ Tutoria C3 marld Unlicensed
included when archiving an experiment.
If your runs have been licensed on
another computer. click here to make the
licences available on this computer.
If you have one, you can open a licence
file to install.
If you have just installed a dongle. click
here

Run licence code:  ecsnaccacoa]

Use Licence Code
Section Complete ()
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A message confirming successful installation of your image licenses will appear.

Installation complete x|

[0! Successfully installed licences for Progenesis LC-MS,

Click OK, the view will update the and Alignment the next stage in the workflow will open with the
licensed files.

Appendix 4 Power Analysis (Progenesis Stats)

Are there any outliers in my data?

To explore the third Statistical analysis of the data * Does my data cluster according to my groups?
click on the blue link Ask another question at the top Group my features according to how similar
=z

of the table. The selection of 3 tools will appear in the thete expression profies are.
form of questions.

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

Select the third option to explore the number of replicates required and obtain a measure of the
‘power’ of the current experiment.

This time the statistically based question(s) being asked of the application is:
‘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’
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Using all 4000 most abundant features view the power analysis.

LC-MS Tuterial - Progenesis LC-MS o= ==
File
LC-MS Data Reference Run
Import. Salecrion Alignenent Filzaring GroupSetup  ViewResults  Progenesis Stars PeptideSearch  Peprids Filter  Protsin View Report
Question: Power Analysis
How many replicates should I run? 100
What is the power of my experiment?
 ehi 2w
What's this? ry
You have 58.9% of your data with power >0.8, 8 replicates g 80
would give you 80.2% of your data with power >0.8. g 70
Nore.. =
£ 60
g s0
£
40
2
Ask another question % 30
E
£ 1
# Anova  qValue Power Tag v Cluster *
0 t t t t t + + t t
43 95TEA2 543509 2.9995 [ Q 10 20 30 40 50 60 70 80 a0 100
6240 33261 9.2E09  ».9995 [ Number of replicates (1043)
5479 37BET 9.2E08  2.9995 g - -
Standardised Expression Profiles -
2310 6.84E-11 1.46E-08 ».9995 [
5926 1.12E-10 2.05E-08 ».9995 g A c
1262 1.22E-10 2.05E-08 2.9995 g 15
3327 1.46E-10 228608 >.9995 g
P —
767 A75E40 L39E-08 =.9995 () g ——
5
6527  2.1E-10 242608 2.9995 [ ]
T 05
= ]
1759 4.4E10  3.63E-08 ».9995 &
o i
3773 ASE10 3.63E08 2.9995 g 500
1461 53810 39608 ».9995 [ H
n 5
1569 5.47E0 3.9E0B  ».9995 g 5o
H /
4160 6.11E-10 423608 2.9995 ([ 2 y
1.0 g
315 115609 5.909E08 ».99% ()
1883 1.64E-09 B.ZIE-0B >.9995 g 's
1674 1.83E-09 9E08  2.9995 [ =
Y ——————— = Section Complete ()

This is displayed graphically showing that 58.9% of the 4000 features have a power of 80% or
more and therefore 9 replicates would be required to give you 80% 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 5 (a): Search engine parameters (Stage 9) Mascot

The parameters applied to the Mascot search that yielded the search results used in this example
tutorial are shown below:

Your name
Search title
Database
Taxonomy

Enzyme

Fixed
modifications

Quantitation
Peptide tol. +
Peptide charge
Data file

Data format
Instrument

Decoy

MASCOT MS/MS lons Search

Andy

Tutorial v2

MNCBInr -

. ... Firmicutes (gram-positive bacteria)
Trypsin -

Acetyl (K)

Acetyl (N-term)
Acetyl (Protein N-term)
Amidated (C-term)

Amidated (Protein C-term)

1

mi»

None -
9 ppm ¥ gisc 0 -
1+ -

C:\Users\Andy.Borthwick\Deskt

Mascot generic -

ESI-TRAP -

]

Start Search ...

Email

-

Allow up to

Variable
modifications

MS/MS tol. +

Monoisotopic

Precursor
Error tolerant

Report top

andy.borthwick@nonlinear.com

1 ~ missed cleavages

Oxidation (HW

Oxidation (M)

Phospho (5T)
h

m o

0.6 Da ~

@ Average

m/z
[
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
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Appendix 5 (b): Search engine parameters (Stage 9) Phenyx

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

1Ds

Title

File(s)
Databank(s)
AC

Taxonomy
Scoring Model
Parent Charge
Round #

Modifications

Enzyme

Parent tol.

Pept thresholds

AC Score
Conflict resolution

Turbo scoring

Database : NCBInr (circa 03/09) was used with the Taxonomy restriction set to Fermicutes

60625

C:\Users\Andy.Borthwiclk\Desktop\LCMS Tutorial\Abundant C.mgf (magf 108913 Kb)
NCBInr (20080114)

Firmicutes
ESI-LTQ-Orbitrap (CID_LTQ scan_LTQ)
1,2,3,4 (trust=medium)

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

Trypsin_(KR_naoP)
miss. cleav. 1
cleav. mode. normal

0.01Da
length==6
score>=0.0
p-value<=1.0E-6
6.0

yes

tolerance=0.5Da
coverage ==0.2
series=b;b++;y;v++

Variable modifications: Carbamylation(C), OxidationM, Phospho
Peptide Tol: 0.01Da

Instrument: ESI-Trap
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