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Introduction

This tutorial takes you through a complete analysis of 9 LC-MS runs (3 replicate runs per sample)
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 download@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 download@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 Reporting.

LC-M5 Data Reference Run

Import Selection Alignment Filtering Group Setup Yiew Results  Progenesis Stats Protein ID Report
Stage Description Page
e LC-MS Data Import: Selection and review of data files for 4-5
analysis.
A4
Referencg Run
getection Reference Run Selection: Select run to align to. 6
Licensing Licensing: appears when using unlicensed images or when there 6
is no dongle attached (Appendix 2)
A 4
“TEELS Alignment: automatic and manual run alignment 7-15
Pli=ais Filtering: defining filters for features based on Retention Time 16-18
and m/z as well as Charge state and Number of Isotopes.
A 4
Group Setup Group Setup: defining one or more group set ups for analysed 19-20
aligned runs
A 4
View Results View Results: review and validate results, edit feature detection, 20-28
tag groups of features and select features for further analysis
A 4
Progenesis Stats Progenesis Stats: performing multivariate statistical analysis on 28-36
tagged and selected groups
4
Protein ID
Protein ID: manages protein ID searches 36-38
A 4
epart Report: generate a report on selected features 38-40
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Restoring the LC-MS Tutorial

To restore the LC-MS tutorial from the ‘Downloaded’ Archive file, open LC-MS and locate the LC-

MS Tutorial Archive file using the Browse function.

[3] Le-ms
Eile
Recent experiments:
[4] Open Experiment @.
Lookn: ) LCMS Tutonsl - @f M
. Hame Date modified Type Size
oy T|LC-MS Tutorial Archive L4008 178 PROGEMESISLOML. 8050
Recent Places
Dektcp
Ancy Burthwack
Computer
| "
- v
Hetwork
Fie rame LEMS Tutosal_frchive -
Fesolboe [Progeness LCMS Bpemertssnd Achives { v] [ Coroel |

Other experiments:

]

Domnload tutorisl

12320022765
Shasicros upemney

This opens the Import from Archive dialog. Set the folder option to the same folder you have just

created on your Desktop.

Select the Create a new experiment option and select the folder in which you placed the

archive.

Then press Import.

Import fram archive

Import LC-MS Tutorial from archive

) Replace an existing experiment

Experiment to replace

@ Create a new experiment
Name: LC-MS5 Tutorial

Folder:  C:\Usershandy horthwick\DesktopLC-MS Tutorial

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

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

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

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 - LE-MS = | B |
FEile
LC-MSData  Reference Run
Import. Selection Alignment Filtering GroupSetup  View Results  Progenesis Stats  Protein ID Report
import Deta No problems found 3
mzXML files ~ | Add data files... p
a1
Run Include?
No problems found F
M
|.u __1
g Pending...
B1 Pending... o
B2 Pending...
B3 Pending...
1 Pending...
cz Pending...
3 Pending...
A2
& Pending...
No problems found
Data import is pending.
This data file is awaiting import.
+ Incluge run in analysis
X Don't include run in analysis Section Complete (3)

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 by clicking Section Complete.
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Stage 2: Reference data file selection

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

LC-MS Tutorial - LC-MS = | B i
Eile

LC-MS Data Reference Run
Import. Selection Alignment Filtering GroupSetup  View Results  Progenesis Stats  Protein ID Report

Choose reference run

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

Choosing a good reference run wil help during the
alignment stage. Idealy, 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,
choasing the middee paint tends to give the best
results.

Run Reference
A1 I » L
[
3

g use as reference run

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

LC-MS Data Reference Run
Import Selection Licensing Alignment

For details on how to use Licensing go to Appendix 2 (page 43)
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Stage 4: Alignment
At this stage Progenesis LC-MS Alignment opens displaying your data.

The Program Layout

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

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

e Click on the features shown in the current focus (orange rectangle) in Window C, this

will update windows A,B and D as shown below.
In window A click and hold the left mouse button on a green feature, it can auto align.

If the green and magenta spot (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 magenta feature as a circle will now appear as shown below in window A .

LC-MS Tutorial - LC-MS [=[=] = ]
File
Reference ECHEDA  Rererence fun
RU n Import. Selection Alignment Filtering Group Setup View Results  Progenesis Stats Protein ID Report
(Magenta)
Runs [ ® Show Aigned vl [ # Show Unatigned I [x Rerm:weVectorva [Q;Aummahc Vectors. ] I View vl
\ Aun Include?  Vectors
Al v Ref | vector Editing Transition
A2 1
| i
/ A 0 ) A ) B
B1 0 lf 13 :, ]
Current 22 0 N I i
Run = ° ) , )
c1 0 ' '
(Green) @ 3 _ | 1
)
c3 0
,' i Alpha Blend
Added display animates
/| alignment between current
[ Vector and reference runs
T T
whole Run Checkerboard
C . D
= — \
e ! Py
<+ Include run in analysis | i Ty ] v
X Don't include run in analysis \ o ] 1
'
Contrast: Enhance focus area ! Y ‘ |
. Current II ' i
Focus : } 1|‘
Focus grid size: Make box square | |
blije2leld/eldolibe © & wignment target Run being aligned

The experiment structure is displayed on the left of the screen in the Image panel based on the
information used in the setup described in Stage 1.
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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
1 v Ref
A2 1
The Ref run for any experiment is the run that you chose to - 0
align all the runs to, in this case A1 highlighted in magenta. B 0
BZ 1
B3 0
1 1]
Cc2 (1]
c3 1]

Vector Editing (Window A): is the main alignment area and shows the current focus rectangle
as 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. Retention time alignment
is performed in the vertical dimension

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 back and forwards. After
alignment, they will appear to pulse if correctly aligned. 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 Data File (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 left and right cursor keys. The focus grid size can also be altered using
the controls in the bottom left of the screen.

Checkerboard (Window D): shows a checkerboard view of the current run interleaved with the
reference run. When the area is aligned the edges of the squares start to merge.

The unique use of the alpha blend and checkerboard views helps to make highly accurate
alignment of feature borders more obvious to the human eye.
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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.

. . . . . Protein ID Report
The Alignment algorithm at this stage in the workflow will
generate ‘Automatic’ vectors, in the retention time direction for
each run, to enable the allgnment_of all the L_C-MS runs to the lms'l D automatic Vectors l =
‘Reference Run’ that was chosen in the previous section.

Transition

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

Automatic Vector Generation ﬁ

Select the runs for automatic vector generation
Add  Run Vectors MNotes

Al - this run does not need to be aligned as it is the alignment reference
A2 0 alignment seeds will be generated automatically for this run
Al 0 alignment seeds will be generated automatically for this run
B1 0 alignment seeds will be generated automatically for this run
0 alignment seeds will be generated automatically for this run
B3 0 alignment seeds will be generated automatically for this run
c1 0 alignment seeds will be generated automatically for this run
c2 0 alignment seeds will be generated automatically for this run

SEEEEEEEE
=
3

c3 0 alignment seeds will be generated automatically for this run

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

Alternatively, in some cases, 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
be used depending on the severity of the misalignment.

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

The following section describes how to manage the placement of manual vectors on your LC-MS
runs
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Approach to alignment

To place manual alignment vectors on your current 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 five alignment vectors evenly distributed from top to bottom of

the whole run.
Cunlrasl:l

Enhance focus area

3. First ensure that the size of the focus area is set to 8 or
16 in the Focus grid size on the bottom left of the screen.
. . . _Fucusgrid sizes Make box square
4. Click on an area (see below) in the Whole Run window -
(C) to refocus all the windows. Adjust Contrast as p1]e2]e 4.;. 16| @ (32| @ [z
required.
LC-MS Tutorial - LC-MS
File
Lﬁnﬂtﬂ ne;mmci:):\l § Alignment Filtering Group Setup View Results  Progenesis Stats Protein ID Report
Run Include? Vectors - = § T oot X = s e
Al v Ref  |'vector Editing Transition
A2 o
A5 o ¥ ' '
B1 1] r ' ' '
B2 o
{ el ‘ j
) o | i '| 4 I i ¥ ‘
a1 ° i ) I
j i - ) [ ¥
: R L L TR A IR MAN
T ¥
[ | i ! ' I
'r' J l S B | FI' 3 | ' o
; I"’ | '
IF P I| s“' h ‘\ ' " i ‘I
r||| b [ 5 I o Bl !
Whole Run Checkerboard
| R }
hiw i i r
= . 1)
—— ¥ I i !
+ Include run in analysis St} ! i "
T I ’ b
|
X Den't include run in analysis i I :’-J' ' r "’- b
R |
Contrast: Enhance focus area ' r I’ b ‘ ! j [
® “ | |
o l P 1 i“\r )
Focus grid size: Make box square III I-| [ I} '
eLo2/01I018/0 OO o wpwent rser b rumverg g

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

10
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5.

7.

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

Vector Editing ‘ Transition

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.

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.

11
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Vector Editing ‘

Transition

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

window

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

Vector Editing \

Transition |

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

existing alignment vector

Vector Editing ‘

Transition

12
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10. Repeat this process moving the focus from top to bottom on the Whole Run view

LC-MS Tutorial - LC-MS = | E
Eile
LC-MSData  Reference Run
Import seiection Alignment Filtering GroupSetup  ViewResults  ProgenssisStats  Protein 1D Report
Runs 7
| '@ show Aigned : ~ | | # Show Unaigned X Remove vectors - | |7 Automatic Vectors View -
Run Include?  Vectors
Al i Ref | Vector Editing Transition
|2 7]
IS 0 ’
81 0 ' W ' Wb
82 0
83 0
| i
” : LR TUE
e 0
] 0 | L L
Whole Run Checkerboard
' "
2 o
—= _ P od
 Include run in analysis ==
[ ]
X Don't include run in analysis
Contrast: Enhance focus area
@
Focus grid size: Make box square
o[1lelz]o[4]o[sle /o B0 .
&5 wignment target Run being aligned Section Complete 2)

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

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 a number of 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

In this tutorial the ‘B’ sample replicates are markedly different from the A and C samples so this
will require that you make full use of the Transition Window to aid in the correct positioning of
your initial manual alignment vectors

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

13
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[4] LC-MS Tutorial - LC-MS

Focus grid size:

©1/®|2]€

Make box square

© |8 /@|16/©|32|¢

t Aignment targst . Run being aligned

File
Referance Run
Selection Alignment Filtering Group Setup  ViewResults  ProgenesisStats  Protein ID Repart.
3 N 2 i ) a
Runs - -
# Show Migned + | | # Show Unaligned X Remove Vectors - | | ¥ Automatic Vectors View v
Run Include?  Vectors _
Al v Ref | Vector Editing Transition
A2 7 | r ' !
A3 7 |
B1 11 I |
B2 10
83 12 ] i
c1 9 !
f
[ ) r -+
3 L)
O
[}
Whole Run Checkerboard
»
+ Include run in analysis
3 Don't include run in analysis
Cantrast: Enhance focus area
@ 6] ] Gl ol

e

| wof
i

Section Complete (2)

13. Then select Automatic vectors and click OK.

Automatic Vector Generation

Select the runs for automatic vector generation

Add Run  Vectors  Motes

& a1

I¥] 7 run has user vectors
a3 7 run has user vectors
B1 11 run has user vectors
B2 10 run has user vectors
B3 12 run has user vectors
] 9 run has user vectors
c2 9 run has user vectors
c3 9 run has user vectors

- this run doss not need to be aligned as it is the alignment reference

Cancel

Note: the tick boxes next to the ‘Run name control’ which indicates the runs to generate vectors

for.

14
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On completion, 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 with no movement of the features as it
moves between the images.

LC-MS Tuterial - LC-MS = | B i)
File
LC-MSData  Reference Run
Import Selection Alignment Filtering GroupSetup  ViewResults  Progenesis Stats  Protein ID Report L
Rune I # Show Aigned -] l # Show Unaligned ] [x RewmveVectovva ISE;;Automathectms ] [ View vl
Run Include? | Vectors
A1 v Ref | Vector Editing Transition
a v 420 ©
A v 382 ‘u } ru [}
B1 v 107 o [0} o [O) iy n l | \
B2 v 114 (0] ® 00 c '
B3 e 118 10} OO )
c1 v 207 I |
o] v 187 O ﬂ ’G)O || ' |
= 208 o G |
©
+ 5 q
8 S
(0] 8
Whole Run Checkerboard

+ Include run in analysis

'l |
X Don't include run in analysis . ' " !

Contrast: Enhance focus area

Focus grid size:

elilelzle[4o[tlelisle

§ Mignment target Run being atigned Section Complete \-_))7

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.

To indicate that alignment of the run is complete and ready for Analysis click Include Run in
analysis located underneath the image list.

15
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Stage 5: Filtering

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

Filtering

)

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 secondly that it is Analysing.

Analyzing...

Applying alignment to AZ.

— e

On completion of analysis the Filtering stage will open displaying the number of features detected
(12386 as shown on the left). If required you can remove features based on position, charge

state, number of isotopes and combinations of these feature properties.

[&] LE-MS Tutorial - LE-MS _-_
Filter Features
You g Filer features IRL you 00 Ret wiih 1 RCuoe In your
aysis Dy using the criterla beiow.

S 43 TR FraRCRIng Tha Rolowing itkre:

(v) [[] wtn crarge.
() [E] murnisar ot oncpes

[ Cieiete & Maluting Features ]

|| pete 22188 o rencring reseres )

Resention time i)

senes
nonlinear

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

All features with their reported ‘Retention Time and m/z’ values contained within the mask will be

selected.

16
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[&] LC-MS Tutorial - LC-MS

ERe
Eiferonce hun
Seloction Aligrement Fizgrieg Gropsens  ViewRewts  Proges sl Preten @ Rezort

Filter Features ¥} unda ™ Fedo
Yo £80 T Seatres Tt 0 0O ROL WEN 10 INCIUGE i your LR -
syl by sniirg the criterls beicm.

SECH30 Teatures atching the Aoiowing fiters:

) [] Wi erarge

) [[] Hmber of otots

Deiete 12347 Masching Features |

Dete 35 Noe-Listehing Features |

(12386 features in botal

Betention tme (i

E
£

mir

T
18

| Section Complete +

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

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

m/zfrom 440017 to 2008.021

—>

Time from  9.806 to 75.735  minutes

my/z from 440 to 2000

Time from 10

to |75 minutes

To remove the 39 features press the Delete 39 Non-Matching Features button

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

refine the selection through a combination of feature properties

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

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

Filter Features
You can filter features that you do nat wish to include in your
analysis by using the criteria below.
Select 3l features matching the fellowing filters:
A Inside area
myz from 440 to 2000

Time from 10 to 75 minutes

~) Wit charge
Charge 1 (579 features)
[C] Charge 2 (5060 features)
[C] Charge 3 (4736 features)
[E] Charge 4 (1344 features)
[[] Charge 5 {271 features)

[ charge 6 (77 features)

[] Charge 7 (38 features)

17
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For this tutorial, we will filter the area as shown and remove features with a charge state of 1.

Having already delete 39 features outside the retention time and m/z limits we will now delete a
further 579 with a charge state of 1 by ticking the ‘Charge State 1’ option.

[&] LE-MS Tutorial - LC-M5

T 1) i

Eile

Dath  Rafarsscs fun
Selection Aiigrmest: Fiteriog Gruplep  ViewRewits  ProgemesisStats  Froten D Feport

Filter Features
Vi £ £rter fratare dnan you o not wiah b Incius In e 0=
aralysis by using the evbera beism.

LA T TEN

nonlinear

symamii
< unge = fso
Select a4 features matching the feiawing friers:

mifom 440 w0 2000

Time rem 10 w75 minuer [ n

‘ = W e |

7] Crarge ] (374 fantures

Crarge 7 (o2

) Nearrawr of entoe

Diiete 570 Matching Festares
- Y

Diicte L1768 Nom-Malching Festeres

{12847 frateres in tzg

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

To remove the features with ‘Charge State 1’ press Delete 579 Non-Matching Features

You can use the Undo button to recover from a filter, 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.

18
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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 3 groups: A, B, and C with 3 replicates each.

LE-MS Tutorial - LC-MS = | B ||
Eile

LC-MSData  Refersnce Run
Import

Selection Atignment Filtering GroupSetup  ViewResults  Progenesis Stats  Protein ID Report
Groups (%] Runs [posecteommsocme -] £
Group your runs into the groups you wish to compare (e.g. Add to new group ...
Control runs vs. Treatment runs) S O i
A
You can create more sets of groupings (e.g. adding Male vs.
Female), which you can choose between when doing
comparisons.
A Delete

Add group...

| Section Complete .2

Creating a group

1. Select the Runs in a group (based on names at top of image) by clicking on the required

thumbnails (Highlighted as above)

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. B)

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

2 O

To create another Group Setup, for example

G - e
comparing only the A and C groups, click on roups |ABC ] I

Create a new group setup (see right).

19
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Give it a new name (i.e. A vs C). The Runs will reappear in the main window. Create the new
groups as described on the previous page.

[4] LE-MS Tutariat - LE-MS

=l

You can creale more sets of groupings (e.g. Wk

sl which yins ¢ an <P bt wesn when dofing

COmpar o,

A Delste
AR
'y
Mg

c Delete
€ e
 pe
Q pe

A R

| e
Reference fun
Setection Alignemart Filtering mﬁl‘up Virw Results w,m: m?

nonlinear

Note: the Group set up drop down will now contain both set ups and the ungrouped Data files

(B) for the new setup will remain in the main window.

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

Stage 7: Validation, review and editing of results

The purpose of this stage in the Workflow is to review the statistically ranked (by Anova values)
list of features, for the current Group Setup (ABC is selected here) using the visual tools provided

and edit features as required.

[a] LE-MS Tutorial - LC-M5
Efie
Refrrence fun
Sewetion Adignment Fsering. Groupietu  ViewResdt  ProgenesiStats  Protein i Feport
Review Features
Grsuping: AliC Marss spechium (23,548 min) Chromatogram {mie = 908,933
300
W waagy Fad  Tag v hotes 8
I ALAE4E  Infeity | damte e
m
W <NICIE Infiity il Adzsote. = s
$346 C 11698 Infeit | sosscne... 233
945 SLAEME  Infeit s note... 200 —
R N ST B i “Tcl —
s i E —
Y GLIENS It " 28 o
M8 < LAEAS  Infinity Eu: e
AT 0T Inheity nef
00
W S LAENE  Infieity 5w
A <LAE1E  Infity 0
ATH CLIE ity = 21
OIS < LIEHE  Infeity ﬂ e
23
STT LHES  Infieity ]
O GerEh SOH2 SORS SORE A1 SR ST S0 903 3108 S0 5112 o ) 100 mcl‘ﬂ“ 0 260 )
TEE LAIER  Infeity
WETE 11046 Infisity LM R | Expression Prafie.
BILTIETE  Infieity e -
A1 LBEE  Infeity mrreas [) i E
M4 200 Infieity ) [
" Inchude bralure s resulls . [,;_.!m |.l'-‘W ] — [
arkas = = 1T T e
€ Dot inciude fealure i el ['--lhﬂ =T £ E
- - E H
1005psy |20 Momtage | 20 Mentare| e |0k s ]
: — i
P 247834
.05
o na m st 10 90 00
e m
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The review stage has 3 display modes: 1D, 2D and 3D controlled by the tabs on 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 a ranked view of the features based on the p value for
the one way Anova analysis of the specified sample groups across all the

groups being compared.

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 LC-MS currently selected run. By
default the information is displayed as an Aggregate for the feature across 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 25 for functional

explanation).

Review Features
Grouping: A8

W aevais) Fad  Tap v Holes
25 1SETE  Infiity
I LIES  Iefiity

BHA C LB dfisiny

o486 <A1 Infisity

L [y

[T

Mata spectrum (3,548 min)

[ —

Chmmatogram =z = $01.9833)

(s
Al
B -
=] =
) Bl
B2
E B3
Key: i
a2
G

len charge = 5

21




Progenesis LC-MS Tutorial

Clicking on the Expression Profile tab in Window D shows the comparative behaviour of the
feature across the various biological groups based on average normalised volume for the groups

where the error is shown as +/- 3 standard deviations.

LC-HS un| Expression Profile I

13.26(+2.20=-002)

Log nomal ised volume

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

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

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

Retention time [ min|

84.783

s
=
o
2
bl
|

55.437|

0.009

T T T
500 100p211.1111) 1500

mz

T
2000

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

LC-M5 Run | Expression Pruﬁl.e‘

Run:

apgregate
42,843

¥) Undo (¥ Redo 44,7874

Key: len charge =

Retention time [ min|

47.0794
lon charge =

lon charge =

Retention time [ min|
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2
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500 1000 1500
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1
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The 2D Display
Windows A, D and E: perform the same functions across all 3 display modes.

In the 2D display, Window B displays a montage of the current feature across all the aligned LC-
MS runs with an Average expression profile available on the Expression Profile tab of Window D
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The appearance of the Montage (window B) is controlled by the panel on the bottom left of the
display.
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Using the the various views in the 2D display one can examine the feature detection in detail to
validate the correct detection of even fully overlapping features as shown at the bottom of the

previous page.

Retention time [ min|

25.3224

29.6124

31.0174

38.021+

47.643

47.0794

mz

Retention time [ min |

34.84

35.238+

35.7034

36.149

36.5794

37.02

37.4814

37.8984

Drag out an area to zoom in to the view. To zoom out, right click on the view one or more times.

Note: when you click on a feature in the table the area displayed will return to default settings

The 3D Display

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

[] LM Tutorial - LE-ME

Ehe
Data  Reference e
Selecticn.

Review Features

Magremant

18 Dragtay | 0 Montage | 30 wortage

oot s,

oo Setup

ViewBewis  Progeesn it Proben

[Py | ee——

Log vl snbema

R T

The number of 3D views displayed in the montage is controlled using the Select runs link on the
3D tab. Also the images can be set to Rotate automatically or you can rotate them manually by
dragging the cursor over them.
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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 views on the LC-MS tab.

LC-MS Run | Expression PruﬂLe‘
Run: J 0,009
aggregate 29.612- J |_ I
saect
30.044
T i
= E s2.643
L] z
E E
#) Undo (¥ Redo = =
S 2
= 30.8819 2
g g
o o
B4.783
Key: loncharge=1 313064
lon charge =2
lon charge =3 31.734
lon charge = 4
T T T T T T T
loncharge > 5 1004 1005 1008 1007 500 1000 1500
mz mz

1
2000

1. Select a feature (286 in this example).
2. Select the Edit tool and click on the feature to reveal the ‘edit handles’

Run: J
agorepate 20,6124 J |_ I
) |
30.044
=
L ®
E
#) Undo (¥ Redo =
g
£ 30.8819
g
:
[
Key: lon charge =1 31.306
lon charge =12
lon charge =3 31.734
lon charge = 4
T T o :
lon charge = 5 1004 1005 1006 1007
miz

3. 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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5. To add a peak to an existing feature, ensure that Edit is selected then click inside the
feature to reveal the handles.

6. Click on the ‘plus’ handle on the peak to add it.

[ — | [I—
®
. . . Review Features [Recalcuate ranking|
7. Then click outside the feature to update the view. Grouping: ABC
ID  Anovai(p) Fod Tag ~ Hotes =
1622 1.79E-11  Infinity [o] Add note...
6910 1.8E-11 Infinity " lo] Add note...
2609 1.BE-11 Infinity [a] Add note...
Lo ) . 6082 1.84E-11  Infinity ko] Addnote...
8. Note: If you are not satisfied with the editing use the Undo 290 1841t Inmnity 2] Add note...
function and retry. m = 0 o sdnoten,
9759 1.88E-11  Infinity [a] Add note...
439 1.B7E-11  Infinity 4 [o] Addnote...
10659 1.89E-11  Infinity [o] Add note...
9. Finally to re-rank the new or edited features click on = B
Recalculate ran klng at tOp of the table. 1803 1.99E-11  Infinity o] Add note...
8816 1.92E-11  Infinity o] Addnote... _
,/In(tude feature in results 11 marked
X Den't include feature in results 0 marked

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

. . . Review Features
Selecting and tagging features for Progenesis Stats | cewnse
. R 1D Anova (p)  Fold Tag v Notes -
There are a number of ways to ‘refine’ your ‘Ranked List’ of PO R — | Addnote...
analysed features before examining them with the Statistical tools in e et ity L] Addnote..
Progenesis Stats. These make use of simple ‘Selection’ and byl < - Yooy
‘Tagging’ tools that can be applied to the various Groupings created t085 <1516 mmty L] Adnote..
in Stage 6 (p 19). Three examples are described below. 1245 11046 oty [/][X] W Addnote...
3163 < 1.1E-16  Infinity ko] Addnote...
4074 < 1.1E-16  Infinity la] Addnote...
3641 <1.1E-16  Infinity & k| Add note...
Note: the same population of features is available to all Group P j j::::::
Setups that you have created. In this example we have two Group = = — =
Setups (ABC and A vs C) each applied to the same 11768 features. e " —
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1. The simplest approach is to select a number of Anova
ranked features and take them forward into Progenesis Stats
(in this example 3000).

2. Alternatively select a group of features based on simple
statistical thresholds; such as all the features with an Anova
p value<0.05 and displaying an infinite fold change in
expression and take these selected features into Progenesis
Stats.

Review Features
Grouping: ABC

ID  Anova(p) Fod Tag v Motes -
1928 <1AE46  Infinity o (Ql] Addnote...
12 <14E46  Infinity o (] Addnote...
5346 <1.4E46  Infinity o (l] Addnote...
9486 <1.1E-16 Infinity (le] Addnote...
10895 < 116416 Infinity  +  (lu] Addnote...
1243 <1916 Infinity v (L] Addnote...
3163 <14E16  Infinity (L] Addnote...
4074 <1.1E16 Infinity "  ([@la] Addnote...
3641 <1.1E-16  Infinity QJ Add note...
5920 <1.4E46 Infinity o (Qi] Addnote...
4720 <14E-46  Infinity (] Addnote.. _
" Include feature in resuits 3000 marked
X Don't include feature in resuits 0 marked

3. Oruse acombined approach; incorporating ‘Tagging’ of interesting groups of features
for one or more Group set ups combined with the selection of a number of features to
take them forward to Progenesis Stats. Then make use of the ‘Tags’ to control the

features of interest.

Setting of tags for ranked data

To set a Tag as shown in example 3 above, first make sure that the
Grouping is set to ABC and the table is ordered on Anova (as shown to
the right).

Now highlight the top 3000 ranked features for Group Set up ABC, right
click on the highlighted features and click New Tag.

Create new tag

Review Features
Grouping: ABC

D Anova(p) Fold Tag v Motes -
1928 <1.1E-16  Infinity o] Addnote...
1221 <1.1E-16  Infinity o [a] Addnote...
5346 <11E-16  Infinity k] Addnote...
9486 < 1.1E-16 Infinity [a] Addnote...
10895 <1.1E-16  Infinity k] Addnote...
1243 <1AE16  Infinity o 2] Addnote...
363 <LIE16  Infinity o k] Addnote...
4074 <1.4E46  Infinity o 2] Addnote...
3641 <1.1E-16  Infinity o la] Addnote...
5920 <1.1E-16 Infinity k] Addnote...
4720 <1.9E-16  Infinity o] Addnote... _
" Include feature in results 3000 marked
X Don't include feature in results 0 marked

Review Features
Grouping: AR

1+ doorvaiph  Fold Tag = Holes

W41 < 1LIE-18  Infinity ] Adncle,,
4074 «14E16  Infinity .| Asdnote...
363 < 1IE-16  Infinity ] Adncle,,

10158 < 1.4E-16  Infinity
4TH < 1AE-18  Infinily

5900
e Mew Lag. b
18 Edit tans L
19z o

1243 «14E16  Infinity "
10895 <1616 Infinity
9486 <196 Infinity

07T 1.E16  Infinity

" Include festure in resuts

3 Dot include feature in resuts

Give the Tag a name. i.e ‘Top 3000 ranked by Anova’'. (] Top 3000 rarked by Anova

27



Progenesis LC-MS Tutorial

Review Features
Greuping: AL

10 Anovaiph  Fold Teg v Motes
WA < LB Infmity
T4 < 1AEHE  Infinity
6 < LB Infmity

10168 « 11616  Infinity | Aknote.,
On clicking OK the Tag is applied to the features highlighted in the ity e
table (signified by a coloured square). A S G

1221 LA lnfeity o | dcdnoken.

18 < LIEE Infeilty ekl oo,

1243 «19E18 ety
10895 « 1.9E-16  Infmity
S436 10696 Infmy
0272 1EAS  Infmity

FEEEEEEEEEEDE

 Inciude feature i resuits

3¢ Dot include feature i reults

Review Features

To view the Tags and also control the ST
number of features displayed in the table, "
D Awovaip) Fod  Tag [] motes = o [

c_Ilck on the drop down selection on @he_ —  mEr Shnwa”m

right of the Tag column header. By ticking | ., .1 1c16 ity =TT 18 Ton 3000mrced by fnova (000 featres)
one or more Tags you can control the R Nop o ed ETE;{va_ catures
number of features displayed. P ?togs st (ETRS esres

I I I

4720 < 1.1E-16  Infinity

Edit Tags

|Create a new tag ] [x —

Acive Tag

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

Before moving to the next section select all the features in the table by clicking on a row in the
table then click Ctrl A and then press Don't include feature in results 2 times. This will deselect
all features.

Now order the table by ‘ID’ by clicking on the ‘ID’ column header. Highlight up to feature 4000 and
click Include Peak in results.

Due to the filtering you performed in the previous section this will mark 3792 features for
further analysis.

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

Stage 8: Multivariate Statistics on Selected Features

The tutorial displays the full functionality of the Multivariate Statistics, however, only the PCA
analysis functionality is available in the Standard release of Progenesis LCMS unless Progenesis
Stats is licensed.

For this tutorial we start by examining the behaviour of the 3792 selected features from the
previous stage, View Results, then making use of the Tags and Group Setups to explore specific
groups of features that meet chosen statistical thresholds.
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The statistical analysis of the selected data is presented to you in the form of interactive graphical
representations of answers to questions asked of the analysed data.

For example: on opening Progenesis Stats a statistically based question asked of the
application is:

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’.

[&] LE-MS Tuscrial - LE-MS = | )

Eilir
Data  Reference fun
Selection Aagrenent Fitering Group Setup View Rewdis  Progenesis Sali  Proten 1D Report.

Question:
Are there any cutsers in my datal -
Dioes my data custer according ta my grovgs? 0.015

What's this?

Prinzipal Components Analysts produces a simpefies, graghical
representation of your mutismensional data.

nonlinear

Principal Components Analysis
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Note: the LC-MS runs (samples) are displayed as solid coloured circles on the plot. To identify
each run a tooltip is displayed when the cursor is held over the required circle.
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Principal Component Analysis (PCA)

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

[&] LC-MS Tutorial - LC-MS =@ &
Eile
E:n Reterence hun
Selnction g Fitering. Grewp et Viewkeisli  Bropeees St eotein D Repert
Question: Principal ¢ Anabvsis
e v any cuttiers i sy datal L L ¥
(Does my data cluster sccording to my groups? 0.03
2
What's this? =
Pricioa Compameets sy prodkces  siegites, waghicd. (.02
representation of your mutiaimensional cata.
Morm.,
L]
c
2
a
Ak anothar ausstion E
8 0.00 6T
Tag v Choler + ?‘{
S 0 sowan F edintags
8 [T @ Top 2000 b s 1201 o]
@ e 7
- 003 t t t t +
o . -0.03 -0.02 -0.01 0.00 oo 0.02 0.03
— Principal Component 1 5 7100
-
:  Standardised Expression Profiles
] . [ <
-
-
@ 5 > - q
-
- L)
] 2
- @ i
- 1
M eaEs Lest a ¥ e
w0 ramEns a8
- as
8 1.08E-14 h - - o . -
180 12E14 B - .
3327 1462614 ATBE-NA 3 9995 - =
1071 T ] \s«:mcwm &)

Use the tags to filter the features being used to generate the PCA plot. In this example using
1001 of the top 3000 Anova ranked features (present in the top 3000 ranked on ID) this now
shows a tighter plot of the samples on the PCA biplot.

To perform the Correlation Analysis click on the link Ask another question (above the table)

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

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

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

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

NEEE

Select the second option to explore ‘feature correlation
based on similarity of expression profiles’
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This time the statistically based question(s) being asked is:
‘Group my (selected) peaks according to how similar their expression profiles are’
It answers this question by:

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

The answer is displayed graphically in the form of an interactive dendrogram where the distance,
horizontally and vertically, between each feature can be taken as a measure of how similar the
expression profiles of each feature are.

[4] LE-MS Tuterial - LC-MS =]
Eile
Data  Reference fun
Setection Asigramer, Filzering Groupiep  ViewResds  ProgeeesisSiats  Protein D Fuport
| Question: Dendrogram
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‘We have ued Correlation Ansiysis Lo evaluate the
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The results are shown in the dendrogram.
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1030 AATEAs 1933 s

= = | Section Complete .+

(=]}
I

Q0

743 TITEAE 1READ

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

Features with a high correlation value (i.e. close to 1) show similar expression profiles while
features which a high negative correlation value (i.e. close to -1) show opposing expression
profiles.
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Clicking on a ‘node’ in the dendrogram causes the features under that node to become selected
in the table. Multiple nodes can be selected by holding down Ctrl and clicking on the required

nodes in the dendrogram as shown below.
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Section Complete .+

Additional features can be selected by holding down Ctrl and then clicking on the feature in the

table.

Multiple groups can be displayed by setting a ‘pruning threshold’ on
the Dendrogram. To adjust this threshold (horizontal grey line

located at the top of the y axis) click and drag the line down over the
dendrogram.

2.5

2.0

—

Note: as it moves over each branch, all the branches beneath become colour coded and selected
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When you release the mouse button, the expression profiles for each branch of the dendrogram

will be displayed. The number and composition of these ‘branches’ is controlled by sliding the

threshold up and down.
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Section Complete .+

To identify the shape of individual profiles in the expression graphs drag the mouse over the
profiles. The current profile is highlighted with a tool tip showing the feature ID and relevant

sample information.

Finally, the table can be ordered based on cluster by clicking on the

‘Cluster’ column.

ID: 3676
A3
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Additional tagging of features in Progenesis Stats

The Dendrogram view can be used to further categorise, and therefore tag, groups of features
based on their expression profiles.
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As you click on a ‘branch’ of the dendrogram the feature ‘expression’ profiles are displayed and
all the features in the selected branch become selected in the table.

To set a new Tag, for these feature with similar expression

behavior, right click on a selected area of the table and

select New tag

Give the Tag a name: UP_AC_Down_B

li‘ Top 3000 ranked by Anova

| New tag...

%' Edittags

X3

Create new tag L% |

(M) UP_AC_Down_B

Select and name other branches of the dendrogram as required.
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Power Analysis

To explore the third Statistical analysis of the data
click on the blue link Ask another question at the top
of the table. The selection of 3 tools will appear in the
form of questions.

Select the third option to explore the number of replicates required and obtain a measure of the

‘power’ of the current experiment.

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

o Group my features according to how similar
their expression profiles are.
I How many replicates should I run?

What is the power of my 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’

Using all 3792 features view the power analysis.

[&] LE:-M Tubarial - LC-MS

Efle
Data  Reference fun
Setection Aignment Filtering Group Setup  View Results  Progenesis Stats  Frotedn 1D

Quastion:
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Power Analysis
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Section Complete .+

This is displayed graphically showing what percentage of the 3792 features (ranked on ID) used

in the test, give a power of 80% or more and how this relates to the number of replicates.
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Power Analysis

« The power of a statistical test reflects our confidence in the experimental data’s ability
to find the differences that do actually exist

e 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%.

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

Stage 9: Protein ID

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 LC-MS run.

[&] LE-MS Tutorial - LE-MS L= | 1 |
Eile
f‘sm Beterence sun :
imgart Saaetien Kignmant Filtering GroupStp  Vibw Rets  ProgenssisStats  Proteln D Rspart no
Features Feature number 1, m/z 805 4408, retention time 54 743 min, charge +3
D MEME  Proleim Tops v Motes * | pratsin |0z
W [ Show all % Edit tags ed for this peak
a1 s ] - Jt= for this peak
@ | L[] @ Top 3000 rmnked by Anova (1001 features)
LI ] & | ][] @ UP_a_Down_BC (102features)
L . = [J[] £ UP_B_Down_AC (221 features) -
@ | L1 T @ UP_C Down AB (125festures) @
7 = 0 - [] @ UP_AC_Down_B (334 features) f
L . . W TTTT T UP_B Down C (@3 features) =
: [J[] @ UP_BC_Down_A (24fsatures) -
[TR 1 0 - (Y| No tags assigned (2791 features) i} )_Lll
- [ <Ll iy
g . = e TR
- e =
e o . = Fun Al Sean rumier 6555 s
- | mooten, 2643
L] b | 1 i [
W L e § B =
E ] ] - | aoancten, H H
[ T R E B4 &3 =
1
Inchade ol selected Tostures s ey L. 1505 ‘ |
Remove 3 seincted features from query [P l '
05 me B e
i [ I Pl 1'11.“[ L._J . §
MSIMS lon Search ey & e s o ™ pr .
WSIME spectra in current query set: 5027 RunAl Sean number 6594
L2843
I ©® XY
SEQUEST [0t & 0wt hes) | B .
SEQUEST (dta & pepked) E . ”
k B T ipasd
E ¢ i
Chear Current guery set Cn.npl.( = 1|
Section .

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

Note: by default the table is ordered on the number of MS/MS spectra available for each Feature
ID.

Now ensure that the table is only displaying those features showing the feature behaviour
UP_AC_Down_B by setting the Tags as shown above, (approx 334 features are displayed).
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Performing an MS/MS lon Search

Using LC-MS data containing MS/MS spectra, protein ID can be
determined for all or a selection of peaks which have available MS/MS

spectra.

1.

N oo g M w N

Highlight all the features with MS/MS spectra in the Features table
Click on ‘Include all selected features in query’

In this case the current ‘query set’ contains 5,027 MS/MS spectra
Select appropriate search engine i.e. Mascot

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

Perform search on appropriate search engine and save results file

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

MS/MS lon Search

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

MS/MS spectra in current query set:

B

ot

Export current query set

=

Import search resuits
Clear current query set

5027

MS/MS len Search

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

MS/MS spectra in current query set:

Export current query set

| Import search results |

Clear current query set

)

Note: an example Search Results file is available in the folder you restored the Archive to
(Peptide search results.xml).

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

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

lists the IDs for the currently selected feature.
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Section Complete )

37




Progenesis LC-MS Tutorial

Note: Additional information on the identified protein is available RIS
using the ‘Accession Number Search’ links in the Protein column. A R S TR AR AR i
785 15 1 gi|145953... E | Addnote...
W ol Adnete..
524 11 1 gi1145953... Q | Addnote... [
B .l Addnote...
4 il 4EAED = Ad nat.
s B li‘ Top 3000 ranked byAnluva |
s s [@] up.ACDown® '
Now create a new tag for ‘Identified Proteins’ by ordering the me 1 | SRADME
Proteins column, then highlighting all the peaks with protein id 3;: '1’3 @ UPCDownAB
entries, and right clicking to create the New tag. PR UP_B_Down_AC
UP_BC_Down_A
286 18 L
294 0 New tag... |
78 0 & Edittags X
559 17 0 W Ll Addnote...
Click section complete to move to the Reporting section. 211 L N i

Stage 10: 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 peaks with identified proteins using the tag
created in the previous section.

1. First reduce the features to report on by selecting the ‘Identified Proteins’ tag. In this
example it reduces the number of features in the table to 54.

2. Tick all the optional details to be included in the report
3. Click Create Report
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Experiment: LC-MS Tutorial

Report created: 16/10/2008 13:10:18

Overview image

0.008

> TaRed By KOS
W UP_AC Down B

Score | Protein |L>as(r|pt|on

426414 32,00 | 91170632806 | 5-layer protein precursor [Clostridhum diffiche]
i i
= " A B <
i ' I
i |
2
pt
o
© I i

B e 1 i

7 Ammnd

g
g
[I——

w0 34y

' i ‘\
Experiment Design \\ /
/
AW

Group AB|C . . £
3

Peaks

Hepalicates tt_ Peak number %

Charge 7
miz 793.8284
jon Time 30.4
I | Anova () | Fold Charge | miz e Notes
[l 1dentified Proteins
3 [1.222e-009| 9956 3| 543.6211 (W Tep 3000 ranked by Anava
a0 3.194m008|  &72.0 3| 5e2.2998 W PAL_Down B
ﬁulu'. Pratein [ Description
7158 g\lu'.u'n:ul hypathetical protein CAfG_04003257 [Clostridium difficile QL0 ;zgw]l

71.58 | gi1168713980 | cell surface protein (S-layer precursor protein) [Clostridium difficile GCD-6304i]

A B c |

Scroll down to view details for each feature and montage. The report is printable and can also be

saved.

You can combine the use of Tags to recall specific data and then
use the tick boxes to reduce the number of features being
reported on.

Alternatively the features can be exported as an ‘Inclusion list'.

U@
D@
U@
o @
Y

U@
|

Idertified Proteins (54 features)

Top 3000 ranked by Anova {1001 features)
UP_AC_Down_B (334 features)
UP_C_Down_AB (125 features)
UP_BC_Down_A (24 features)
UP_A_Down_BC (102 features)
UP_B_Down_ALC (221 features)

VI []

UP_AC_Down_B_NoMS2 (68 features) I

[Te]
LI

UP_AB_Down_C (35 features)
No tags assigned (2751 features)
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For example recall those features showing reduced expression in strain B with no MS/MS spectra
(68 features in this example). Then order the feature list using ‘ID’. Now highlight the list using
Ctrl A and untick all the features then select the top 20 features (as shown below)

[&] LE-MS Tutanial - LE-MS

Efie
Data  Reference fun
Selection Aignmens Fittering Group Setup View Results  Progenesis Stats  Frotein I

Features Report Design
Grouping: A8

Tite  LC-MS Tutorial

n Arcren i) Feld = Report Holes
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(b« rosy Teting » HEAZ » = |43 | searen ]

Meme Date modified  Type Saze

|, Repart.files
b LC-MS TutanakAnalysis 64105 be-e-4534-aebd- 3005770680

Finally export the inclusion list in the
appropriate MS machine format to use in the
acquisition of additional MS/MS spectra from a
new LC-MS run.

File name:  Inclusion 1 -

Save as lype: &mhmlw irschusion sk (s {"at} |
A8 inlusin st fies (".Lxt)
Masnl e il

= Hide Foders iles Lt

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, currently available within
Progenesis LC-MS package, can deliver significant benefits with
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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.

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 using the software managing the LC-MS
acquisition.
To create a new experiment with your files select New give your experiment a name. Then select
data type, the default is ‘Profile data’.

MNew Experiment (X ]

Create a new label-free experiment called

LCMS Tutorial

Data type

@ Profile data

© Centroided data

50000 2 |l Create ll l Don't Create

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

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

Then locate your data files using the Add data files.. link.

] LE-MS Tutorial - LEAK o

Ehe y
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ML File
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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.

[2] LE-MS Tutorial - LC-ME (O |
Eile: ‘"
LCNSData  Reference fun i

l‘ Amport. Selection Alignment Filtering D Setup Weew Hesults  Progendsss Stats  Protein D Repert . s '-‘::.ﬂil

Import Data

— | wanne. NO problems found

i a1
Run Inchude?

"
= — |

Ie] Pending...

(3] Pending...

uz Pending...

B3 Pending...

1 Pending...

] Pending...

€3 Pending. ..

a2
@ renmng...

Mo problems found

Data import is pending.

This data file is awaiting import,

Den't include run in anakysts Section Complete )

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: 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

Data Reference Run
Selection Licensing Alignment

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

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.

For the example 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.

[2] LC-MsS Tuterisl - LC-MS [= [
Eile
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A message confirming successful installation of your image licenses will appear.

Click OK, the view will update the display to show that the files are now licensed

- — =

Installation complete

@ Successfully installed licences for Progenesis LC-MS.
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Section Complete )

Click Section Complete and Alignment will open.
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