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Introduction

This user guide takes you through a complete analysis of 25 LC-MS runs of metabolite containing samples
for 4 biological groups and a Pool group (5 replicate runs per group) using the unique Progenesis CoMet
workflow. It starts with LC-MS data file loading then Alignment, followed by Analysis that creates a list of
interesting features (molecules) which are identified with compound search and then explored within
Progenesis Stats using multivariate statistical methods.

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 CoMet workflow,
therefore if you are using your own data files please refer to Appendix 1 (page 45) then start at page 8.

How to use this document

You can print this user guide to help you work hands-on with the software. The complete user guide takes
about 60 minutes and is divided into two sections. This means you can perform the first half focused on run
alignment and analysis then complete the second half of analysis exploring comparative differences and
Compound 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 CoMet?

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

LC-MS Data used in this user guide

NLD would like to thank Dr Malin Olson at Institut fir Veterindrpharmakologie und —toxikologie, Zurich
Switzerland for providing the example data which has been adapted for this user guide as well as invaluable
discussion on the handling of the data.
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Workflow approach to data analysis

Progenesis CoMet adopts an intuitive Workflow approach to performing comparative LC-MS or GC-MS data
analysis. The following user guide describes the various stages of this workflow (see below) focusing mainly
on the stages from Alignment to Compound Statistics.

Reference Run Experiment Review Identify Review Compound
Import Data Selection Alignment Design Setup  Peak Picking Deconvolution Compounds Compounds Statistics
Stage Description Page
'mwavm Import Data: Selection and review of data files for analysis 7
\ 4
Refserc-n:._e Run
e‘z‘ Reference Run Selection: Select run to align to. 8
) 4
Licsnsing Licensing: allows licensing of individual data files when there 8
®) is no dongle attached (Appendix 3)
\ 4
Alianment Alignment: automatic and manual run alignment 9
)
Experiment Design Setup: defining one or more group set ups 15
for analysed aligned runs
A 4 ' Peak picking: setting parameters for and performing peak 18
PAACEicking picking of compound ions
@
Review Normalisation: examine data normalisation methods 21
) 4
e Review Deconvolution: review and edit the various adduct, 23
@ forms of a compound
\ 4
ot Identify Compounds: search identity of compounds using Progenesis 31
L) MetaScope and or other search engines
e Review Compounds: managing possible compound identities 33
) exploring identity and expression between conditions
i Compound Statistics: performing multivariate statistical analysis on 39
| @ | tagged and selected groups of compounds
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Restoring or starting a new CoMet Tutorial

If working with your original data files then refer to Appendix 1 page 45

Open Progenesis CoMet and download the Compressed (.zip) Tutorial Archive file from the 'User guide and
tutorial data' 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 downloaded (.zip) file and extract it to a folder, i.e. CoMet

Tutorial.

Now you can restore the uncompressed CoMet Tutorial Archive file. To do this, first locate the CoMet

Tutorial Archive file using the Open button.

e
fre S000e
Ko nonlinear
Racere exgerimants Owtting started with CoMet
L3 Cvan Ligurwnent B_Q!
50l h = Cathe Tt o Catier Tutmis 5
s ann ® Fotus on your interesting
Lawes compounds
:h:‘—’v [ie come temew Comtosineras |
§re |
B feck ® - | Es o the wwpoce!
it ' Create » filter
o l st a7
o |rom=_]
_ . =
UL ot | e o | Raperman and At " Ca - -
Cther exparinents
T >
This opens the 'Import from archive' dialog.
Select the Create a new experiment option and select the folder in which you placed the E]
archive, using the icon (to the right) .

rpart from archwve

Replace an ensteg spermeont

@ Create 2 new expersment

Name:  CoMet Twtonal

Import Coltet Tutorial from archive

Foider C\Lisars' andy Dommwc kO Deskcop \CoMet Tutonst

s

S

Then press Import.

Importing archive

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

tutorial.

The tutorial will open at the Import Data stage with all the files listed.
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63 Comet Tutanal - Progeness CoMet =
File
Refererce Pun Ewpes rrars Pevea aermsy Resen Lompouna .e , L A
Tmport Oy -Selection Agrmers  Deygn Setup  PescPoiing Decompiusom  Compourds  Compounas Statstics non l near
foip *

Import Data Al | Actions ¥ > w ey

| Import your run data 580 1000

| Select ane of the avaiable data farmats then " mz b About this run

I
cick the Linpeet Buttan: i ' * MS/NS ceunt: O
* Peak count: 65,879
3 - |
armat | Waters Raw folder » Import.. | a ‘“ 1 * Total ion mhensity: 5. 10204005
@ About tha gets farmet | & Duseraad thers y : S R ¢ Nk arans  none
! .

W

iR the ch aphy '
L. Look ot ol of the ruma = the list below, checkng |
fmmiy that mght

'
affect analyses, Right-chok to remove any rung A . owy
that have signficant problems ¢ l H
i

Lok sty m o irftenatty maps 8: Import detals

i A
Imporied secossliby

1]

AS

81

About thes experiment
* Rund 0 the expenmene: 25
¢ Fapture detection; Defaut
* Pedk processmg! Profile dats
* lonTabon polanty! Positive

¢ Retecton Time [mun)

| A Zoom: ] | Section Complete +

The data file format for this tutorial was Waters.Raw folder captured from a High resolution Mass
Spectrometer with the ionisation polarity set to positive. (As shown on the bottom left, About this
experiment on Import Data, the first stage of the CoMet workflow.

The list of possible adducts (shown below) was created when the experiment was originally created prior to
data import. For additional details on adduct selection and setting up a New experiment refer to Appendix 1
(page 45).

E Create New Experiment

Select the possible adducts
To correctly identify the compounds in your samples, we need to know how the ions

are formed.
Adducts in library: Adducts in this experiment:
M+ACN+H 2 3 M+H-H20
M+2Na-H E3 M+H
M+ACN+Na £ M+NHs
M+2Na B M+Na
M+3H 3 M+CH30H+H
M+2H+Na 3 M+2H
M+2Na+H E3 M+H+Na
M+H-2H20 MK

Edit adduct library...

Back ] | Create experiment | [ Cancel

Using the workflow icons at the top of the screen click on Import Data.
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Stage 1: Data import and QC review of CoMet data set

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

m CoMet Turorinl - Pragenests Coliet =)

File
Redererce Sun Bapenment Revew Igentity Reven Compouna "e0 e
npont Data Seecton Acgomen Desgn Sedp  Peak Picvieg  Decomearitioc Compowds Compowrds Seatatics no n I I n ec r
Import Data e
Al Actiong > || »»

Lst

Import your run dota S0 1000
Salnct cne of the wvailable date formsts then " iz e About this run
e NS/MS court: 0

dick the impeet button
k count; 69,879

n intenpty: 5,.162¢+005

Format: | Walets Raw Saider . Impont..

-
G i 4 il ?%’“ﬂ!.}il{fﬁfl N — ¥

Review the chromatography |
Look 2% all of the rumg in the list below, checlang

for any sample v

pffect anslysis, Roght-d
that have sgnficant pro

stle: | 3 Jon intersity maps | 5% mport detals

- -

ha AS 8

as c: c2

About this experiment

* funs in the expermnent: 25

-
* reature detechion; Default s
* Peak Profie dats <
Zoom >
* lonzation polanty: Postive - Zoom: |8, Section Complete

[y

Each run appears as a 2D ion intensity map in the list. The current Run is displayed in the main window. At
this stage you will be warned if there are any data import errors for any of the files. The files will be
highlighted in red and the error will appear to the right of the screen.

Note: if you have imported one or more runs that are either not required for the experiment or are displaying
data import errors (such as incorrect polarity) these runs can be deleted by right clicking on the run in the list
and selecting Remove run.

Details about the experiment are displayed underneath the run list. This records the selections made when
the experiment was created.

Note: the options for ‘Peak processing, Feature detection Methods and lonisation Polarity ', selected

when the experiment was created, are detailed in Appendix 1, page 45).

Tip: the ‘Mask areas for peak picking' facility (under Actions) allows you to 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 50). This is NOT used for this data set.

Examine the quality of the run(s) using the Zoom facility on the main window.

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 run to

align all the other runs to.

E3 CoMet Tuzormal - Progenesis Colfer
File

Reference Rur
Selecton

Choose reference run

The reference run will be used when aligning each
of the runs in your expenment,

Eperiment

Ivper Dats Aignmert  Design Satup

Choosing 8 good referance run will help dunng the
sigrment stage. [deally, the referance run should
show & dear and representative compound «on
pattern, and have a minimum of cistortion.

For expenments such as tme senes or dose
response, choosing the middle point tends to give
the Demt resuits.

Foun Reference =

Ds
Pl

|2 ]

0

[ (¥ Use a5 reference un I

Revewn Wentsy

Peak Pciong - Decamvpizon  Compoancs

Compoung
St

Feven
Compoonss

"

]
w W'

AR
|
| A5l
3 1
L 1 Ul I TN
N
= 5% o
e | L SO
e A e 1]
.h!H i i

SRECHIE

AL FE

nonlinear

| 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. In this example P2 is selected as the Reference Run

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

Stage 3: Licensing

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

software and have no dongle attached..

Impert Data

Reference Run
Selection

Licensing Alignment

For details on how to use Licensing go to Appendix 3 (page 51)

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 CoMet Alignment opens displaying your data.

£3 CoMet Tutorial - Progenesis Cohet

lreefedzly
File
Refecence Rr Zupermers Reven cantity Feran Corpound "900-
Import Data Sefectom Agrmest Oezign Setup  Pesk Poceng Decomvoston  Compoords  Compounds Statata no n l i n ea r
Alignment . igned # Show Unaligned [ | Remove Vectors = | |## Autoenatic Alignment [ view =/

Aligrement i used to compentate for retention time
drift butwesn your rum. Vector Editing ]

Uzz the Automatic Ahgnment button to begin then

review the abignment on each of your rurs before |

moving on.
Run Indude?  Vectoes
B 0
& 6 '
a 0
Q2 0
a 0 h
ce 0 '
o 0 b
D1 0 '
o0 0 ' .
& s fon Interaty Map )
(a2 0ig
D5 0 "..' e
P ] | AR
P2 v ik =
2] 0
P4 0
F’S -
Contrast
S EEnenElN
S EEEEN

Focus geid size

1 2 B 8

71 Make box square

16«32 - ‘-’-hgnm:nt target . Run being aligne

Teansimon ]

b N

Total lon Chrematograms  #)

J| Vertscal Chromatograms

| Section Complate + |

Generation of alignment vectors

The alignment of the runs is required in the LC (retention time) direction, this is key to correcting for the
variable elution of ‘compound ions’ during the chromatographic separation.

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

enable the alignment of all the runs to the ‘Reference Run’.

TTOT

DTS ']

Qj Automatic Alignment

Click Automatic Alignment on the top tool bar.

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

Automatic Alignment @
Select the runs for automatic alignment vector generation
Add  Fun Notes Vectors o
c2 automatic alignment will be peformed for this run ]
c3 automatic alignment will be performed for this run 0
c4 automatic alignment will be peformed for this run D
Ch automatic alignment will be peformed for this run ]
D1 automatic alignment will be peformed for this run D
D2 automatic alignment will be peformed for this run ]
D3 automatic alignment will be peformed for this run ]
D4 automatic alignment will be peformed for this run D
D5 automatic alignment will be peformed for this run ] 3
P1 autematic alignment will be peformed for this run 0
P2 this run does not need to be aligned as it is the alignment reference Ref
P3 automatic alignment will be peformed for this run ] 1
oK |I[ cancel

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

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

generated the Alignment vectors automatically.

Taking a detailed approach to alignment

In some cases, where the misalignment of the Retention Time is severe, using a combination of a ‘few’

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

For more details on manual assistance of Alignment refer to Appendix 5 page 54

progendgs s
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Layout of Alignment

To familiarize you with Progenesis CoMet alignment, this section describes the various graphical features

used

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

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

L8 Coldet Tuterial - Progensic Cobdet 4l
Tim
Refererce Run Experiment Fevew aentity Pesw Compouna 900
Irport Dats Sewection Agneent Desgr Setp  Pead Foang Decomoiton Compounds  Compoonds Statiztics no n I l n ea r
(W
A"‘nme‘“ o  Show Abgned . # Shew Unahgned > Mae Vocters * ‘\"}Aulcmluu. Abgorment Ven ~
Alignmuerd is used {o compenaate lor relerdion fime = ) -
diift between your runs. Vector Editing <] Transition 4]
Use the Automatc Alignment Butten to begin then
Clgl:ﬁnt ~t~.'~e:|he abgnment :;1 r-;:'v of yous nm:tdcv: | | A | B
meving on
(Green) [ Inchade?  Vectons =
\ = 0 Added Alpha Blend
= 1 alignment display animates
0 Vector between current
= = and reference runs
: ) $
i 0 =t 'I '
-} 0 ' "
0 0
02 0 ' ) ] " b .
e ": lon Imtenaity Mag 4] Torsl lon Cheoamatagrams 4]
o4 0z
05 0 - - C D
" 0 -
= v et 3 1. =
/ ) 0 1 L 3 - & —
" o 0 Current T t— —
Reference 2 o Focus ===
Run 2 —
(Magenta) Contrast St
o - = i ==
- - . .' V| Vartecsl Chromatogrem:
Foous gnd sae ¢ Make box square
! 2 4 8 LIS el & igrment target J fun bewng aigned Section Complete
Run 2 Incude? Vectors +
24 0
85 t]
(& | 0
. . . . Q 0
The Runs: panel shows the run that is currently being aligned in green, and G 2
the run it is being aligned to in magenta. This is the reference run you chose ol ofi
at the previous stage, in this case P2. s 0
)1 0
02 0
03 0
D¢ 0le
05 0
M o
lez v et |
P2 0
Ll T
[]I’(JEJE‘HE!HI!:- 11
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Vector Editing (Window A): is the main alignment area and displays the area defined by the current focus
rectangle shown in Window C. The current run is displayed in green and the chosen reference run is
displayed in magenta. This 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.

lon Intensity Map (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 lon Intensity Map view (Window C).

Tetal Ion Chromatzgrams | Total lon Chromatograms ]

{
—— -
I‘: :>

[ venmica: Chiomatograms} Vertical Chromatagrams |

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

This view assists in the verification of the feature alignment .

Note: the icon to the right of the 'Window' titles expands the view Total lon Chromatograms |é]|

L B}
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Reviewing generation of alignment vectors

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

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

£.§ CoMet Tutorial - Progemesns Colet
File
Betyrancs 2un Epermert
moport Oeta Sesection Agnmect Dengnieto
v
Alignment
Ahgnment 15 used to compensate foc retenbon bime
dnft between your runs
Use the Autoenat Alignient Button 10 begin then
teview the shignment on each of your runs before
mevg on
Run Include? |Vector |+
B4 3%
as 56
a s
Q &l
G 39
ca 3n
(=] B
o 434
0 u
p3 n
™ o =
&) 58
2% s
n v Ret
# £
o 354
Ps Eal =
Contrast
P EEEEN
SEEEEN
Fecus gid we ¥ Make box square
1 2 4 8§ C6eRom

Swiew
Peok Fikng  Decommution

Vector Editing

2

lon Intensity Msp <

g Algnment target

e ww
Compaunds

dentty
Compounds

Il » Show Unabgred

{ Run being signed

Comrpoud
Sttt

| 2 Bemovelecton | FF Automatic Adgnment

Trarshbion ]

I

=R ECN <=

nonlinear

View -

¥| Vertical Chromatograms

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 8 using the ‘Focus grid size’ control at the bottom left of the window.

In each square, you can, if required edit the vectors to improve the run alignment (for more information refer

to Appendix 5 (page 54).

Progenas s
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Vector Editing (4]

The Total lon Chromatogram view allows you to
further verify alignment of the two runs.

Vector Editing 4]

When show aligned is pressed you will see the
corresponding effect on the alignment of the
"Total lon Chromatograms'

Progenas s

Transition (4]

Total Ion Chromatograms ] ’

[] Vertical Chromatograms

Transition ]

‘ I

Total Ion Chromatograms ] ‘

[7] Vertical Chromatograms
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Stage 5: Experiment Design Setup for Analysed Runs

At this stage in the workflow you can setup one or more experimental designs for your data.

There are two basic types of experimental designs:

-
L3 CoMet Tuterlal - Prsgensis CoMer

Filg
Faterence 4 Expenmemt Kwiom ety
Impart Qeta Sewction Mgnmant - Defige Setun  Pass Aoeng  Oetamseton  Campounss
New

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

00
0o Between-subject Design

Create
00
Do samples from a given subjoct
appoar in only one condition? Then A Dulete

use the between-subjact design.

To et up this destan, you simply group
the runs according to the condition
{factor leved) of the samples. The A ¥
ANOVA calculation assumes that the
conditions are independent and
therefore giyes a statistics test of
whether the means of the conditions
are all aqual, 2

< Delate

fwie
Corpuandy

Cerrpnong
Santatied

00
o0 Within-subject Design
OO

Have you taken samples from a given
subject under different conditions?
Then use the within-subject design

Note: you must have 3 sample from
ey subject for every condition to
LA & within-subject design

For example, you would choose this
type of design for a time series
experimant whara svary subject has
been sampiad at each tiene point,

To set up this design, you tell the
software not only which condition
({factee tavel) sach run balongs to but
also which subject it came from. The
softwares will then parform a repeatad
MeEasres ANOVA

A standard ANOVA 1s not appropriate
because the data violates the ANOVA
assumption of Independerce, With a
rapeated Measirss ANDVA Indivioua
differences can be elinvinated or
reduced as a source of botween
condition differences (which halps to
create 8 more powerful test)

The within-subject design can ba
thought of as an extensicn of the
paired samples t-test to include
COMParison batwaen more Than two
repeatEad Measures

= = ek

AL TR

nonlinear

W Help

Ourng | Mer

Patient »

Patiant ¥

Pabent 2

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

applies the statistical test that assumes the means of the conditions are equal.

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

Additional information on how to apply the Within-subject Design is in Appendix 6 page 65

This experiment contains 4 conditions: A, B, C and D as well as Pools (P) and uses the Between-subject
design to group the analysed runs to reflect the Biological conditions in the original study.

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

progendgs s
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E Progenesis CoMet @

Create a new experiment design

Name: |ABCD|

® start with an empty layout

Copy layout from:

O Import design from a file:

Group by: (no valid groups)
|| Create design || | Cancel |

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

L3 Coter Twrarial - Progenens Cobda

= = [l
Fie
Seterence Rn Spermet sewn identiyy Ao Corpons A
Imgort Deta Seection Aprers Desgr Setug  Fa Foong  Jecomoistior  Covoouras  Jompdunas Starsics n o n l l n ea r
ABCD | X New U Halp »
Setup conditions Runs = Add Seiessedt Fun 2= Condidon ¥
Setup the condions tHat yor @ Compare below
(&3, control, drug A, #tc), & y asegn each of I Add o newm condren I 8y
your samples 1o the corvest D2 D3 D4
A Deteto D A
x M@=
s D5 P1 P2 P3
.
AL .
g Deiete
81 Feee
87 Aemoee ) PS5
us
“
8% Bemere
4 Oesete
O Enor . Section Complete

To create a new condition

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

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

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

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

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

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

For this example there is a Tutorial Groups.csv file available in the

ABCD

New

Which experiment design type do

00
00
Q0

Between-subject Design

Experiment Archive you restored at the beginning of this tutorial exercise.

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

Note: the design name will update to reflect your ‘Group by’ selection. You can rename the design as

required.
(A o = &a £ Proganasis CoMet
Create a new experiment design Create a new experiment design
Name: Name: | All Conditions
Start with an empty layout Start with an empty layout
Copy layout from: ABCD |:> Copy layout from: AHCD
@ Import design from a ﬁlé'I Tutorial Groups I Lys| & Import design from a file: Tutorial Groups -
Group by: [Conditions > Group by: | Conditions v
Conditions :
Date of Collection el | Create design ||| Cancel
Location .

When Create design the new design appears as the current Experimental Design.

Setup the condibons that you wart to compare below
{e.g., controd, drug A, etc), and then ass:gn each of
your samples to the cormect conditon

4] Delete
)
o feove
05 Samove
P Delete

13 Corot Tustril - Progenesin Cobdet = e
Fie
Refesnce Rur Bxpetiren Aty on entity o en Lompeune 00 e
Iroort Dule fexton Algrmet  DasgnSalup  Peek Piciing Decomaiition Compounds Compounds Sutea nonlinea r
ABCD | All Conditions 1 % | hew 9 tiep ~
Setup conditions RUNS | Ackd Selectes Fums to Candition  *

Section Comploﬁ ! *77

Note: you can use Delete on the Conditions panel to remove conditions that are not required in this

particular design.

Note: both designs are available as separate tabs. Additional Experiment Designs can be added at any time

in the analysis of your data

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

Progenas s
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Stage 6. Peak Picking

Having set up one or more Experiment Designs for your data the Peak Picking stage will open as shown

below. Here you can easily define thresholds for the detection of peaks across all of your aligned runs.

| 8 Comaet Tutoria - Progemeni Cobet

Fie
Seference Sun Esperiment
Irpont Dety Seecton

o V R (=

Algnrrert

Peak Picking
Peak picking is the process by which we locate the
COMPOUNIs In your samgies,

Set the parameters

! Settings can be changed to ensure the Righest
Quakty peak packing for your samples.

Start automatic peak picking
&= Noter peak picking replaces sny existeg
compounds, regeting the analyss

To impteve the results of peek pickmng, simply

| Sur!pakpnr)rgi

Revew wertty

Dezpn Sotm  Pesa®king Decomyoution Cowpounds  Compourds

. o

Compound ions: none

|

BY1¥K

e

W

+ Retention Time (min

e 1o o
iy L T

UV TR
o ::“.;;'- ;
ATEREY

Review Cempound

Suatutics

L
Al

nonlinear

W Help

10%0

The ion intensity map displayed before Peak picking is for the reference image. As the Peak Picking takes

place, this is replaced by the aggregate map generated across all the aligned runs in your experiment.

Peak Picking Parameters

The Peak Picking Parameters dialog opens by clicking on Change parameters... showing all the runs in the
current experiment and a tick against each run. This is the default setting, where the peak picking algorithm
uses information from all of the runs to contribute to the pattern of compound ion outlines.

(=
L3 Pwsk Pickng Pararmwtens

Funs far peak picios | Pesk pcking dmits | Reteran me mm

Choose runs for peak picking

You can tek or un-lick each run to 9 fun

comtrol which wit be used by the

peak picing agorehm. Although sny | 1 A)

ri winh is left un-tcked wil oot v A

affect the comgownd on eutines, & A2

wil stil have outhnes added ta it and | ) 43

wil be wemlabla i the ccpanmant Wl

dengn setup.
v As

LEd 1) mote BROWE Wiy yOou might mot

wart 1o salect sl raes 5l
v
v i3
v 24
W3
v Cl
va
=]
vl
v CS
gl
v 02

oK
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| €3 9ok Picking Paremetens
Runs for pask peking | Peak picking §
Sensitivity

You can adjsst the serstivty of
the peak pckong algonthm wsng
toese déerant mettods, Tach
Senbvity method examines the
intengities of 9roups of MS ceaks
2 judge whesher they are lkely to
Farm part of an 30 o whather
tray reprasent noas snd 2o
should Se gnered. Peaks that we
repected a5 noise Wil not be wead
t2 busld 1on outines.

Chromatographic peak width

The chromatograshe seak avdth
grves the langth of bme over
which un iom has shted. IF you set
& minmum gezk width, 2oy won
that hes =lsted over » shorter
peried wil be tejected

:ﬁf

s | Resersan dme nim

Absslute ©n mitensty

* Base Pesk

The sutomatc sensluly met®od woes &
rone estmation spenthm (o detarmne
the nowe levety in the dats. The hgher
the seositivity value, the more compound
0rs wil be detected

fewer

l;.fm it

more

b}

Apply 8 musereum pesk weth

it

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

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

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

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

L . Chromatographic peak width
Note: for all 3 Sensitivity modes a Chromatographic peak [ me crematessohs peak mdth

width (Retention time window) for the peaks can be set by [ % o ol h el 5 e
a8 munimum pesk width, any on

applying a minimum retention window or peak width in oty gl da Mevenum wdth: (.15 einutes
mlnuteS penod wil be rejected

7! Apply a minmum peak width

For the runs in this user guide we will use the default settings for the Automatic method and NOT
apply a minimum peak width (as shown above).

Finally you can set Retention time limits for the detection. The default limits are displayed in the unticked
boxes and detection will use these values whenever the box(s) are unticked. Enter values of 5 and 40 min
and tick the boxes as shown below.

L3 Preak Picking Parwmeters [ £13 Prak Picking Paeameten [
Rearss %1 poak piciang l Pesk picking ity | Retention time kmits Rairst for pesk picking | Peak peking dmits | Reternton time bmits
Retention time limits Retention time limits

You car aet the memmuan and You can 3ot the minmum snd

maxmmum cetention tme for peak maxsmum retention time for peak
picking, lons that eite befoce or Ignace sons before mmutes pickng, Jons that elute before o
after thuse valuss will be ignored aftar these vabhaes mill be ignored

4, [gnore 1ons before 5 minutes

Igrore any after 5 minutes 7 tgnore lons #fter 20 minutes

oK Cancel oK | Cancel

Click OK to close the Peak Picking Parameters dialog.

Press Start peak picking to start the detection process.

Analysing..

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

Analysing.

Following automatic peak picking the detected peaks are displayed in a colour according to their charge
state.

The actual number of peaks detected is recorded at the top of the ion intensity map.
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Note: no peaks are detected before or after the 5 and 40 min retention time limits.

e
MMW wwmmm“--‘

Prves

Peak Picking
Feak pucking is the process Oy which we locate the
compoonds in your saoples.

v v [
| Compound fons: 2,003 found |

B

2 L
TR guse
l' *Iu .

Set the parameters
Settngs can be chanped to ensure the highest
quality peak picking for your samples.

| Crange pvameters. |

‘ l "l’ -
o

v
B oo
LA

¢ Netestun Tene (ran]

[—U—;‘———’; [O-rwm:.lo 'Ibl

s N

joenttyy Bevew  Corpourd
C G d St

(] ..“.4....;.... - . s
,:---.,,. G e dw

) Stort sutomatic peak picking 1 !“\-’1‘11 ) i f" VR

#~ Note: peak picing replaces any exnting 31 R i ‘ ,,, :'_" - = gl
compounds, resetting the analyss. ,u_““.“ 4' ! LS PP A s R AT AN e
To mmprove the resuts of prak pckng, wmply N "I 2 '.. Q." IR sna O A
dnge the parasalers med stael dgan, . EE 1 U T R, '

nonlinear
o g v

PN |
miz *

To inspect the detection more closely drag out an area of interest with the zoom tool

L

Spenment
- Mm._ Puak Poeng  De < ot

[ © (¥} S} ] (¥ .}

. Peak Picking Compound fons: 2,003 found

Peak pching ta the pracese Dy which we lotste the i {128
COMPOUNds In yaur saoiples - ~ = -

Set the parameters
Setbngs can be chanped to ensure the highest
quality peak pickng for your samples.

Start automatec peak picking

Note: peak pciong reiaces a0y exshing
compounds, resetting the analyss. o
To improve the resuts of peak scking, Smply
change the parameters and start agan.

| seast pesk prng_|

(185 1ot

D

Id%?- (m=)

C i

e Rt

=

[lIﬂ

I
]B

AL FEE

| Section Complete )

The normalisation of the data can be reviewed by clicking on Review normalisation.

L LLEN
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Stage 6B: Reviewing Normalisation

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

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

The default method is to Normalise to all compounds.

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

£.3 CoMet Tutorial - Progenesis Cobfet N~ |
File
Redererce fun Dpesment Reven gent:ty Reven Compoung 90
npotDats  Seectioo Hgament  Desigo Setp  FeskPoleg Decomoltion Compourds  Compounes  Stalistics non l inear
ot Norealsatos Graghs - Noomalisation Method
Review normalisation
Normalsation s reguwed to allow Compansons acrass 82
differunt sarmple runs 3 p
By sapurming thet @ signihicant number of compound
ions sre unaffected by expenmental condibions, we ’
cun s the facter by whith the sample as & whale -
vares to normaise back to its reference.” i i
Note: for each sample, oely the compound ions ¥ o1 ;
falling within its robust astimation Savts (sea graphs) 5 i
are used 10 calculate the normalisation factor. Furthes 4 4
detuds of bow 2 calosated are avalable onlne, ) 1 %
- o
* Normalisation refererse: & 4
Py
Normalisation factors: . E
Aun factor T I I T
85 051 0 400 200 1200 0 400 80 1200
X ” ‘ compound ion compound ion
a 10
(o 09t = =
c3 032 <
c4 05 2+
cs 150 00021 . .
3] 054 -0.0085 S £ 1
» e
o2 022 0088 3 &
o T
D3 0 Q037 E 5 o=
é £ 0
) 051 <009 ™ »
DS 020 0099 s i S
P 104 als ~
P2 103 0013
3 100 0 T T J * T T
0 &0 800 1200 0 400 1200
”
) 057 001 campound ion compound son
PS 0.7 <12
" ' ¢ Compound ion Log sbundarce ratos
Geaph sien: == Normalksation factar
<< Pakk picking e Rolus! evtimation Sty
Calculation of Normalisation Factor: 55
, N

Compound ion: 231

Progenesis CoMet will automatically select one of the runs e e
g . . undance ratio: 0.7048
that is 'least different’ from all the other runs in the data set Reference abundance: 23.72

to be the 'Normalising reference'. The run used is shown 3 Abiridance: 3365 .
above the table of Normalisation factors. ‘
For each sample run, each blue dot shows the log of the §

abundance ratio for a different compound (normalisation 9

target abundance/run abundance).

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

0 300 600 900 1200 1500
compound ion
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On the graph the compounds are shown ordered by ascending mean abundance. The normalisation factor
is then calculated by finding the mean of the log abundance ratios of the compounds that fall within the
‘robust estimated limits’ (dotted red lines). Compounds outside these limits are considered to be outliers and
therefore will not affect the normalisation

BS
4= | Compound ion: 231
Abundance ratio: 0.7048
Reference abundance: 23.72
3— Abundance: 33.65
° .
o .
w
e . .
§ . § * .
3 1+ A N e _ % % | Upper robust-mean estimation limit: log(5.338) = 0.802 |
53 .....'..‘.}w....‘* 3
g AR
w ") 0‘
0— w « | Normalisation factor: log(0.9147) = -0.03874 ‘
3 Ly . | Lower robust-mean estimation imit: log(0.1153) = -0.938
. o
. .
oy
[ | I | I |
0 300 600 Q00 1200 1500

compound ion

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

Revaw taentity Revew Compound A X
Fesk Pcking Decomwoiution Compounds  Compounds Statistics no n I i n ea r

Nommaksation Graphs = Normalisation Method

Nomalze to a set of housekeeping compounds
Normalse using total son mntensity

[ Doa't use arvy normalisaton

Note: once you have identified a set of ‘housekeeping’ compounds you can then apply the Normalise to a
set of housekeeping compounds by using this option to locate and select the compounds

Note: there are 5 Normalisation modes

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

Now return to Peak picking by clicking on the button on the bottom left of the screen and the press Section
Complete to move to the Review Deconvolution stage of the workflow.
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Stage 7: Review Deconvolution

Following Peak Picking all the ions, including various adducts, for a compound are automatically recombined
to provide accurate quantitation of each parent compound. Adducts of the same compound are grouped by a

process called deconvolution. This stage of the workflow allows you not only to review the outcome of the
deconvolution but also to add or remove adduct forms of the compound.

L8 Coldet Tutovial - Preganesis Cobdet

Fie

b= e
Refererce Rur Experiwert Fesen wentiy heves Compouns "o e
regen Data Seecten Agoment  DesgnSelp  PesiPodeg Decomoiten Compounds | Compounss Statieres non II near
W help -
Review Deconvolution Compound 785 [ Gedsize O[] @ .m.:.r.mu]
After peak pichong, lons are grouped by compound in
B process called decornalution, M+2M Me4H+Na MeH-4;0 M+H M N, HeNt About this compound
@ Hon dota deseovcduten wich ' | il A D Y pe=y Compound 785 has the following
Heview the compounds I | properties:
> I T A N&
Select compounds below 1o view l | ] l * Retention bene: 10086 mins
* Meutral mass: 314,2467
* srans of the 1on map chowing the Sferant ¥ i | e T ka4
adduct forme ) | | o ‘;‘.;"H‘. S z
* the mass and retenlion time profies of theer ] ‘
ong
These views can be used to confirm the vahdey

A Thes compeund’s neutral mass and
adducts are based on mass differences
of your intaresting coempeunds between its adduct forms,
@ How do § use ths scree

Optimise for your samples
if any compounds have an ion whose profile

Reviewing assistance
The grid st the left shows ¥ potertisl
doesn’t match the majonty n the compound, = on locations for thes compound
an Do removed. Lkewise, misang compound .
,L(.:\. car :,tu;.f'd - . ¢ compo Can you see any 1ans that cogdd be

another adduct form of thes compound?
Nz fitey appled

Nr any that dant heana hare?
Create Mass Spectra Chromatograms Peak
Compound Atzepted ID Tog * Adduth

100+ 100 ™

473 MaH, M f \
'

&0 80 )
& & \.\
-] 3 \
s g \\
£ 50 £ 60- | \D
v v { \
= 2 / \
g 8 \
€ 404 c A0~ / \
& & /) \

20 | 20

310 E3 il 115 38 2

Neutrol M2:s (Da)

Hetenhon tume fnon

Section Complete *

At this stage in the CoMet workflow you get the opportunity to review the process of Deconvolution for the

Compounds. The table on the left displays the compounds ordered by the number of Adducts detected for
each compound.

Note: the detected adducts are dependant on the list of expected adducts that you selected when you
created the experiment

The total number of expected adducts is displayed as a montage at the top of the screen.

For this example: Compound 785, 5 adducts have been detected: M+H-H20, M+H, M+NH4 M+Na and M+K
(arrows) and displayed in the table.

Grid size: 3 o[ |® }'-\boutthis| L
Tip: the ‘About this’ panel, top right summarises the information for ] .
. . . About this compound W
the current compound. If not displayed click on the About this. Compound 760 has the following
The same details are available for the compound in the table to the properties:
bottom left

* Retention time: 10.086 mins

* Neutral mass: 314.2467
. . . * Adducts: 5 (M+H-H20, M+Ma, M
Use the Grid size to enlarge the montage view of the adducts. +H, M+NH4, M+K)

Using Compound 785 we can look at how the information is displayed

This compound's neutral mass and
I N N A adducts are based on mass differences
on the multiple views following deconvolution.

between its adduct forms.

L LA
progendgs s
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Note: for clarity the ‘About this’ pane is hidden by clicking on the About this icon.

&3 CoMet Tutone - Progenesn Cebdet =i L
Tile
Aetererae bos Eaper vt e ety ‘e en Campoura e . L
T e Mgrmert  Devgr WLs  PakPcing Dwmsraoutier Composrdr  Compousth Saatirter no nl inear
W teip -
Review Deconvoiution lound 785 Giduee = [BIC] D About ths -
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» orecess aaled deconrdutan detected Men Metite, Moalin MealliaCp) oM Mok
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Na. MaNsL MK ' 3T a0 / \
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(A) Montage view showing location of detected adducts for compound

(B) Where an adduct has not been detected the expected location for the adduct is displayed on the
relevant panel as a blue circle when you hover the cursor over the panel. In this case no
(M+CHsOH+H) adduct has been detected. Note: hover the cursor over the icon on the top right of
the panel and you will get information about the expected location and the area displayed.

M+CH3aOH+H

M+K

Expected location of M+CH30DH+H

m/z: 347.2802
RT: 10.09 minutes

Visible area
m/z: 346.2461 to 350.3825
RT: 9.82 to 10.42 minutes

H/,-J-'

(C) The table displays the information known about the current compound with regards to the number of
adducts, identity of the adducts and where deconvolution has been successful the Compound’s
Neutral mass is displayed. Note: when you hover the cursor over the Neutral mass for the current
compound it displays the adducts and their m/z values that were used to generate the the value.
This is shown in an expanded view of the table below. Also shown is the ‘tool tip’ for the displayed
m/z for each compound.

Progenas s
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M+H-H,0, M+ abundances for that ion across all samples.
r L - - —

Compound Accepted ID Tag | = Adducts Adduc‘t- count  Meutral mass] my/z Retenticn time
< 1161 M+ha, M+K, | 7 2982511 281.2480 13.613
© 548 M+H-Hz0, M+ The m/z of the most abundant compound  |3g5 5465 3862530 6307
ion. To calculate this, each ion’'s abundance
© 754 M+H-Hz0, M+ is defined as the sum of un-normalized 314.2460 337.2352  9.832

O 675 M+H-Hz0, M+Na, M+H, M+EK, M+NH, 5
Based on these adducts:
o 181 M+H, M+NHs, M+K, M+Na, M+CH;0H+H 5 S * M+H-H20 at m/z=297.2429
@ 155 M+H, M+NHs, M+Na, M+K 4 4 * M+H at m/z=315.2534
* M+NHs at m/{z=332.2799
O 180 M+H, M+Na, M+NHs, M+K 4 7 * M+Na at mfz=337.2359
@ 157 M+H, M+NHs, M+Na, M+K 4 4 * M+K at m/z=353.2054
o 801 M+H-H2Q, M+NH., M+K, M+Na 4 312.2303 2652273 10.141 .
Mass Spectra
1001
80+
=y
&
(D) This panel shows the Mass Spectra for the E B0
detected adducts of the Compound, colour ¥
coded by adduct, where the relative intensities S
are plotted against the Neutral mass scale. =
201
G T T T |. T T
310 312 314 316 318 320
Neutral Mass (Daj
Chromatograms
11
1001
90+
80
2 70
g
E 60
(E) This panel shows the Chromatograms for the ¢ .
detected adducts of the Compound, colour S
coded by adduct, where the relative A
intensities are plotted against the Retention 307
Time scale. 20
107
10 1005 101 1015 102 1025
Retention time {min}
Peak
(F) This panel shows the actual Peak heights for the detected adducts of the
Compound, colour coded by adduct.
® M+K
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Editing Compound adducts.

The number of adducts assigned to a compound by the process of deconvolution depends on the peak
detection and the adducts selected at the beginning of the workflow when the experiment is created.

The process of deconvolution can only assign a Neutral mass for a compound if two or more adducts have
been detected. The accurate quantitation of a compound is dependant on summing the intensities for a
compounds adducts. In addition the accuracy of the quantitation for any compound is dependant not only on
the detection of the adducts but also on the correct assignment during the process of deconvolution. In a
complex sample there may be a need to add or remove adducts from a compound.

To remove an adduct right click on the assigned peak in the appropriate panel of the montage. So as an
example we require to remove the M+H adduct for compound 787 (which currently has 4 adducts), right click
on the peak in the adduct panel and click Remove from compound.

— © Help ~
Compound 787 Gridsize: o |O ||:| @ Aboutthis =
M+H M+MNH4 M+Na M+CHsOH+H M+K
\\ -
] -
Remove from Compound I
Add to Clip Gallery... |
In the table the number of adducts for the compound is reduced by 1 0 1375 M+H, M-
and a tag indicating that the adducts of this compound have been P :
edited is created. o 757 M+Na, I
LA Gt Tt - Prsgeren ot e s
e Refespscs R Bipesna Pev'e e i e A E
IootONs. -Semten . Akpaweri  DecoiSeld PeakPiies  Deorenone Corposdh | Conpesnn  Satssca: nonlinear
™)
Review Deconvalution Compound 787 Gdsee * Q0 ) About $1i

Wrer peak Sikerry, Ont are Qroused By tempoand M
# process Called Soconvolubior Mot Moty Metia MeCHON o1 Mk

on — s .

Mass Spectra Chromatograms Feak

Section Complete *

To add an adduct to a compound right click on a peak in the appropriate panel for the adduct and click Add
to compound, again the table of compounds will update to reflect the change.

If the compound has only 2 adducts and you remove one of them then the montage view will change to
display the full matrix of all possible peak locations for expected second adducts dependant on the m/z

*aa 26
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values for these adducts. Also as there is only one adduct detected the Neutral mass for the compound can

no longer be calculated.

Try deleting the M+NH4 and the M+Na adducts from compound 787

Note: when you do this the table updates and the Compound id is updated to Compound 1499.

The montage now turns into a matrix displaying all the possible locations for a charge state +1 Adduct in
accordance with the list of expected adducts you selected at the beginning of the experiment.

L3 Cobder Tarnns - Bungumie okl
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Trtoeris B Ao e teowr
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'
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As an example to explore the posibility that Compound 1499’s sole adduct is M+NHa4 try hovering over the
detected peaks for the expected adducts. In this case when you hover over M+H as the possible second

M-+NH, ' 0 ‘ i J ‘ ' '
Mass Spectra Chromatograms
11 110
1007 100
90+ 90~
801 80+
2 707 2 70
g ’ g
g 607 ' § 60
2 5o 2 s0-
S S
& 40+ ‘. & 40
304 ‘ 30- \
\
20+ . 20- \
\‘\
107 1 10- \
| | ‘w »
T T U T T T 0= T T T T T T T
6485 649 649.5 650 650.5 651 1002 10,04 1006 1008 101 1012 1014 1016
I Neutral Mass (Da) (assuming M+NHs) I Retention time (min)

adduct you can see that the peak elutes at a different retention time on the chromatogram, and the mass
spectra does not coincide. On that basis the second compound adduct cannot be M+H when M+NHa is

assumed to be the sole detected adduct.
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Now try M+K as the assummed sole adduct of Compound 1499. This time when you hover over the M+H
adduct both the m/z on the mass spectra and RTon the chromatogram appear to coincide on the graphs with
the corresponding location for the existing single adduct M+K.

|

M |

| |

Add so Compound

| S—

[Based on charge, this compound's sole adduct cannot be: Me2H, MeHeNa ™

Mass Spectra

v
627.5 628

628 6285 529 6225 630 630.5

Neutrol Moss (Dal [osswming M<K

Add 1o Clip Gallery..

J

Chromatograms Peak

' ' T
1005 1008 ol 10,12

Retention time (mmin)

To add the M+H adduct to the compound right click then add this second adduct to the compound by right
clicking on it. As you add the second adduct the table will update to indicate that the compound has 2
adducts, a Neutral mass is calculated and the matrix is replaced by a single row of adducts which can be
explored for the presence of additional adducts in this case M+NH4 and the M+Na adducts can also be

added.

Exploring the expected location for the second adduct of a compound

After Peak detection there will be a list of compounds with a single adduct detected. For these compounds
the review deconvolution montage will be displayed as a matrix where the process of deconvolution has
been unable to assign a second adduct on the basis of any of the expected adducts displaying the correct
m/z and retention time at the expected locations for any of the selected adduct ions.

£ CeMat Titeaw - Pregamos CeMle
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Review the compaunds
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+—>
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Section Complese
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Note: As you hover the cursor over any of the expected locations for the second adduct the Mass spec and
Chromatogram for the second adduct are displayed in the bottom panels. If both the m/z and RT appear to
coincide (in this example the ‘double headed’ arrows indicate that neither coincide) with the corresponding
location for the existing single adduct then Add this second adduct to the compound by right clicking on it.

By adding the second adduct the montage and table will update to reflect the addition of the adduct to the
compound and an Neutral mass will be assigned based on the 2 adducts. The matrix collapses to the single
row displaying the locations of the two detected adducts.

Using ‘Tagging’ to filter data for identification

In order to identify the deconvoluted compounds you can focus on data that is showing significant
differences between one or more groups by first creating tags for particular ‘subsets’ of your data. Then filter
the displayed data using the tags to provide a targeted list of compounds to identify.

As an example of the use of tags we will set out to identify the compounds that are associated with a specific
population of detected features. This population of features are required to show a significant (Anova p value
< 0.05), 2 fold or greater increase in abundance for one of the conditions (A, B, C and D).

To create a tag for all compounds displaying an Anova p value <0.05, right click on the Compounds table
and select Quick tags then select Anova p value...

No filter sppled

LCredse..

. oo
TVY STY Y )
MeH-31:0, 14N, 141 £ Mew Quick Tag =
HH-H0, M+Na, M+ Where a compound has:
' Ancvy peaal
1 sracd Anova p-value: | v| 0.05
¥ edetag Max fold change
Addto cip galiery Minievan CV. Apply the following tag:
— . , —
™ Not ideried -,‘| Anova p-value < 0.05
) YO TN, Y
MeH, NeNH, Ml
Mahln, M4K, Mat-pyl Create tag ][ Cancel
MM, H4Ma, H4+M-40

MaH, MeNa, Nyl

Mala, MK, Mate, |

2 ® & & ¥ L
>

HaW-430, H+OK,0H
MaH 0, MeK, Mol

MAH, MiNn, N4H-L

Accept the default value (< 0.05) and the offered name.

No Alter apphed

Cremte

On pressing OK a tag appears in the table against all the compounds
with an Anova p-value < 0.05

| 9800 -
™ O
e wnmomewsuer To add a second ‘Quick Tag’ for those features with a Fold difference of
@ Nthnstal HE0 2 or greater, right click on the table to open the ‘Tag’ menu. Select
MaH, Mali, Mex, N .
oo woa . Quick Tags and then Max fold change and accept the default value (2
154 MaH, Meht, MiNa, M 2)
3 MeH-M:0, MeNy, M=K .
@  MH, Melin, MaNa, b You will be offered a tag named Max fold change 2 2.
Mala, Mk, MasHO
- Mk, Maotin, MateH 0 mNMQUI:leg ‘
e Mat, Malp, Meb-HT Where a compound bas:
al Mala, Mk, MeNM, ¥ Max fd chonde , <
o @  MHHIO, MeCHOMH S 4
1078 MaHHDO, Mok, Maha Apply the following tag:

- MM, Matin, Men-H0 | @ | Max fela change > 2

| Creste tag Cancel |
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On pressing OK a second tag appears in the table against all the | SO p—

features with a Max fold change = 2.

Create.,

Coenpound  Azcepted 1D Tag. = Adoucts
o 533 u MAH-HI0, M4H, Mat =
C O MAHHE, Matn, Moo
732 @ | MHH-H;O M+, M+t
> 550 @ | M+H-HI0, MeNa, M4
1124 - M4Na, M<K, MsH-HC
o 178 " MaH, NeNE, MiK, M
Now to get the table to display only those features which satisfy o 152 @ | men men uane, 1
the required criteria, i.e. those features that display a significant 2 154 @ | M NN MiNa, 1
fold or greater increase in Mean abundance, apply a filter. X | MO R
51% - MaH, MaNS;, MiNa, !
3 %0 - M+Na, M=K, M+H-H;C
0393 - M+1, M+Na, M+H-HC
999 M4H, NeNa, MaH-HC
il = o 2
To set up a filter click Create to open the Filter dialog and drag o fiter anplied —‘
the new tags on to the Show features with all of these tags. S
B3t e compen G [ rm—" =
Create a filter Create a filter
Sharw or Bude coerpouncs baset on & eslecbon of ther tags, Movs tege 52 the spprsprwts Saxes Sharw or Sude compounss baset on & eslecbon of ther tags, Mowe tege 33 the spprsprwts Saxes
b usts the filer, Poc mare shease see the o oederenis. ta ouate the filer, Poc mate siaass 3ae the 111 op rederes
Asmiabéie 1204 Show cemocunds (hat have of of these 1ags Avdiadie 1208 Show cemocunds (it have o of these Tags
@ o s-elee 1000 | 1@ 2evowe pvodee £ 005 (758 compon
@ Max ford crange & 2 ‘ @ “asrod crenge £ 2
Show campounds that have st lsast one of |:> Show campounds that have ot lsast one o
these tags these tags
|
Hide czooounds that buee any of these tegs ‘ Hide czroounds thet bwen any of thess tage
\
[0 ][ come | Coen e (o5 [ conee
? Taq filter applied
compounds may be hidden Edi
i i i : Campeunt Acceplod 1D Tag = Adducts
On clicking OK the table now displays only those features with the 2 T T
tags. o 460 [ Mam, Nida, MaNH,, ¢
Note: the Tag filter panel has changed, informing you that a filter is s : ool
currently applied. e O wiiroN
o 1322 @ K, NiNa, Mar-HL
0517 ©  MANHG Mata, MaH
Click Edit and Clear the Filter then OK so that no Tag filter is 2 @ HrimArHI )
1 a el - M4, NeNa, M+, M~
applied.
€53 @  HENa, HAK, Ml M
786 - W4ri-Hall, M=Na, M=K
832 - MamH 0, Maba, Mab
209 @  MIHHO MK MiNs
‘| m | '

Now click Section Complete to move to the Identify Compounds stage.

Progenas s

30



Progenesis CoMet User Guide

Stage 8: Identify Compounds

The user guide now describes how to identify compounds from all or a subset of compounds. At this stage

the view displays the current compound’s adducts, in this example there are 6 adducts:

— T m Ty
s

rr'ét-‘ T
Fie
Petwrerce Ryr
Depart Dt Seectan Agrert
W © W
Identify Compounds
Select vaur identihicabion method:
Filter the compounds

Usng the In2 below, hker the campo
show anly those you mant te idertity

Emter the search paramseters
search tomrances

Chusers\analy oo\ Desdnog's
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Select your MetaScoge database and anter the

 Beome.

|9 carnot firdt the 2atatase £in.
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Search for identifications

corfpousds satzmatcaly

.Y No fiker appiieg
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3la 2900
¥ AA67

JemBcations wil be sssgned 1o the relevant
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d 785 (
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A

o Mals st m/
o Mk ot miz

L R SR RETR o (R
» o0 00 oFEle

¢ Retention Time (mm)
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<
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nonlinear
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cl o
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M+H-H20
M+H
M+NH4
M+Na
M+K

mmoow>

the table.

m/z = 297.2429
m/z = 315.2534
m/z = 332.2799
m/z = 337.2359
m/z = 353.2054

O 548
O 754
e 785
O 675
O 181
O 155
0O 389
© 157

Compound Accepted ID

Tag |~

- ]
r

(Vo0 LA V]

B dm = n

Adducts Identifications Meutral mass m/z

0 385.2466
0 314.2460
0 314.2467

0 219 9704

3852539
3372352
797.2429

L§'c nane

m/z

The m/z of the most abundant compound
ion. To calculate this, each ion's abundance
is defined as the sum of un-normalized
abundances for that ion across all samples.

0 4142467 4152521

which correspond to compound 760 which has a neutral mass of 314.2467 as indicated in

||EI of 1496 compounds have been identified. I

Note: the m/z displayed is for the most abundant compound ion (in this case the M+H-H20 adduct).

Currently there are 1496 compounds of which none have been identified.
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To identify compounds first select the identification method from the top left of the screen. In this example for
the Tutorial data use Progenesis MetaScope, a flexible search engine which is designed to work with

databases where you can set thresholds for Mass and Retention time as required and .SDF format files.

ES CoMet Tutanint - Progeness ToMet o = s
File
Refeserce Run Bperiment eview ioemsy Tecew Compouna re ? .
InportDels Selecton Algrment  Design Setup  Fesk cking  Decomvoiton  Compoul Compounds Suatirics non I inear
® & W & (&) U o
Help *
Identify Compounds Compound 785 (unidentified) i
Select your wdentification method: 285, 7946) 308 30 1 5 8 358 Yl
l A Progemess MetsScope 'I : | I | ’"""T
o
Filter the compounds
Using the kst befow, filter the compoands to show
only these you want to Sentify.
Enter the search parameters AT e S - o
Select your MetaScope database and enter the seorch | 4 Open @
tolerances T ’
7 5 ! ‘ >
CAUsen\sncly Sorthwick\ DesitopiCoMe ' Bramse.. I @U' B Clihy; 0 CSMET SMRMCOEMCL - > v | % o
[ Cannct find the datasane file, || Omaniew  Newlolde - A §®
Data format: } - 4 Ubranes - Marne .
% X - +| Docunwents by
ana within: m -
oom. o J Music b Piow
Retenbon time within: |01 mrute = Prctures E L Phraw
. Vid b Phraw
Search for identifications B Aody Boahwick 4 RELEASE TEST DUMP
Tdertfficatsors will be assgned to the relevant S 0 TEST OUMP
tompawends automatically, B Computer ’ -
€ Netmork Tuteelal Geoups.csv E
B Controt Panel I 2, CoMet_Tutorialadl J-
W o fiter appled — YT UPRNY D — —t = 3
| Create. wi'  COMEE Tutarialsdf Dute sndified 301172012 08:33
- | SOF Flie See 14958
Compound  Accepted [D Tag =  Adducty lder
548 ¢ 5 o Fle rname Cobet_Tutonal sdf o | MetsScope databases (“alg”at =
754 - 5 0
[ e = o
= ==
675 - 3 0
>
161 ® 5 o L l
155 ® ¢ ) ;
389 @ = 0 25§
-
™ ’ < -
T % Zoom: | 2} =] &3
4 " &t
Charge states: @ 1+ B 2+ 3 a —
| Section Compiete -3/

In this example we will use CoMet_Tutorial.SDF, a small database of compounds where you can set
thresholds for Mass and Retention time as required.

Having selected the identification method as Progenesis MetaScope.

Identify Compounds

Select your (dentification method:

I <, Pragenesis MetaScooe

Filter the compounds
Using the list below, filter the compounds to show
only those you wart to identdy.

Enter the search parameters
Select your MetaScope database and enter the
search tolerances:

DCustomer Dats'CoMez_Demo Suite' ‘ Browse.,

Data format:  Auto.detect

Mass wahin: § |PP'“ -

V) Retention time within: D1

|micnstes »

Search for identifications
1dentifications will be assigned to the reevant
compounds sutomatically,

[ Search tar dentiications ]

Browse to locate the database file which will be in the folder you
extracted the CoMetTutorial.zip.

Auto-detect

Auto-detect
PubChem Compound
PubChem Substance
Lipid Maps

HWMDB

DrugBank

KEGG

RCSE PDB

ChemDEB
ChemBank

Mcard

Select: Comet_Tutorial.sdf

There are a number of Data Formats available
including Auto-detect which we will use here.

Set the Mass threshold: 5ppm and the Retention Time to 0.1 min

To perform the search click Search for identifications.

Progenas s

32



Progenesis CoMet User Guide

A dialog will tell you the number of features that you have imported

identifications for.

Ry =

o Identification results

Succassfully mported identdizatons for 40 compourds

Also the Table will update the IDs column displaying the number of identifications imported for each

Compound.
Compound Accepted ID Tag '~ Adducts “Identiﬁ’cai:ionsL Neutral mass m/z
@ 1091 @ 1 2 <unknown> 293.2114 L;_’
© 344 ] 1 1 unknown> 2752011
© 1447 ) 1 Identifications
The number of possible identifications that
© 1161 L 5 have been imported for the compound.
© 1439 W 2 1 332.2730 350.3068
® 1443 ¢ 1 1 <unknown> 300.2907
© 1449 o 2 1 308.2724 326.3060
© 1462 @ 1 1 <unknown> 3383430
© 179 1 1 <unknown> 246.1707
® 587 (] 1 1 <unknown> 4003581 ¥
40 of 1496 compounds have been identified.

Having imported the search results click Section Complete to move to the Review Compounds stage.

Stage 9: Review Compounds

The Review Compounds opens allowing you to examine and confirm identities of the compounds.
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Experiment desygn
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Current desgn: [ABCD - Section Complete +

Window A displays the main table of Compounds with identifications as well as those that remain unknown

after the identifications have been imported.

Window B Provides tools to set thresholds for the acceptance of identifications based on a score.
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Window C displays the Compound abundance plot, a list of Possible identifications and a 3D Montage,
for the current compound highlighted in Window A.

Using the Find a compound: explore compound 941 in the 3 views for Window C:

The Compound Abundance displaying normalised values for each run, a mean value and 3 standard
deviations.

Compound 941:

Compound stundance | Fossbie identificatcns (1) | 30 Montage

Possible identifications for current compound, including Search Engine score, Mass error and isotope
similarity based on the comparison of the measured isotope distribution for the compound vs the expected
based on the compound formula. The current compound structure is also displayed.

| Compound abundancel Possible identifications (1) I 3D Mantage |

0

Compound ID'  Description Adducts  Formula Retention time Score Ma: W\M\MJ\
o]

The 3D view based on the first run in each group

Compound abundance | Possible dentficancns {1) | 30

A B C D

Setting a Compound’s identity

Based on your acceptance criteria, following review of these measures, you can choose to ‘Accept’ the
identity of the compound by clicking on the star at the start of the row, or leave it greyed out.

As an example, click on the ‘star’ to accept Alpha-parinaric acid as the identity of compound 941.
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This updates the compounds ‘Accepted ID’ and Description.

[ PR P R o
File
Swtwarze Far Zizer ert P zertyy p— Compeurs '.?o-
Svport Dute lewitar digomerd Dmgn Sety  Fel Pokry Cewonettes  Corpoorsti Covpourh Sbtuses nonhneor
v o v © v ) v o (€
Biviow Cospounis s compeuns Fw conpouear-. = | —
USIgQ s soreen, vao o find the compoends of .
RATREE M) TN BRpRTITARL Accepted D lderefuations - Ances () Mas bkl cheoge  Hgmesi mean Lowest suar Tay  * hotope Max & Mo TVE D
| Creste a sheethiat 2o review 3 TIHERE =3 o A L ] 42875 aom
|10 v talie, 3oet and 1 e o pnnerhs based L8 STxaIN 3
20 ther masscremarta. to gerarsts & shortier 0 LONL | beklaiy o . L XM 2430
far furmter reviow. T i [SImam | 1 |0 A | . |t e e M
@ ton am ths DesseaTEts e’ o 91148 L8 o A - 17208 e
To soit the tabie by o grves value, samply chck v LIEST e A 07T sLis
the reievart crhiren needee. > Y o 2 e P by
o 11E4T 6% D 3 - 10702668 19
" Review the compounds LISEDT 4T A > aagy .
L Tor sach compourd of irtecest, rapes the e’ i 11569 L 0 . - 13025561 L
Bhgrment oG pask pidengi x
[P | € W
V2 cwn ko dachie-dick £ review & Cams b | Posdie dentiicatacs 01} 130 Merege |
7 Owose The corredt ientificanons Corpoust B) . Descrypten Adducts  Faemels  fetevion e Scare Mass ever o b
} Far ench compound, calect ang of its possive ¢ TEN0N e e et [ Mt | Combiatly | 1177 Wwi|2e ' /WA/\AJL =
destifeatings os the siceyted e o
To cpend ths up, you oao autamanicaly arcest
dertiratiors n compourds whare arly one of
the pIcutie dettidoatiare bae
Sorez W00 #czept derticanon |
~ '
Expertment desgn e e —
Ravea por 40 from 8 SMarerE perepave  Section Complete

Rather than review all the possible compound identifications you Choose the correct identifications

can set a threshold for the score. This allows the automatic For each compound, select one of its possible
acceptance of compound identity where only one of the possible identifications as the accepted one.
identifications is greater than the defined score. To speed this up, you can sutomatically accept

identifications in compounds where only one of
the possible identifications has:

Score = 90.0 Accept identifications ||

As an example use the default threshold of 90 and then order on
Accepted ID

Now review a compound with multiple IDs and an entry in the Accepted ID column (i.e. compound 1091)

Note: no Accepted ID has been entered as both possible identifications have a score = 90
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Note: Use the cursor tooltips to compare the

Measured with the Theoretical Isotope Measured: 100 - 6.09
distributions for each compound. Theoretical: 100 - 18.7 - 2.07 - 0.169
bm) Isotope similarity Link 0

You can use the comparative Scores, Isotope (I EIL IS s 0

Similarity and Structure to decide on the Measured: 100 - 6.09 ‘
Compounds identity. Click the Star to assign Theoretical: 100-19.9 - 249 - 0234

identity.

8651 0_-__ @ pubche. it s _-—-—| S
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Compound Validation View

Further information about a compound and it's adduct forms, which enables you to confirm the validity of the
measurements, is available in the Compound Validation View.

In this view:

e A montage of ion maps helps to validate the ions' peak picking and alignment
e Graphs of mass spectra and chromatograms provide further confirmation of correct peak picking

To open this view either double click on the current compound in the Review Compounds screen or click on
Review selected compound.

Try double clicking on compound 941 identified as Alpha-parinaric acid.

As the Compound Validation View opens you can select which adduct of the compound to review first.

Use the Show Location option at the top right of the screen to view the ion’s location within the full ion map.
Note you can ‘toggle’ this view on and off and reset the zoom for the adduct location.

£3 CoMeet Tiroeial - Progesess CoMes [ |
Tie
Setwerae Rur Taseimert e Tertty Fovva [ ] A
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Compound 941 O Dooe 1on ma lwyost: [/ B8 shew: [F] Lo
Use this screen t g
o

soreen b s MY £
f tha Comaound’s lons Experrest aggegate

Heview peah piching and sbgnment
Setect an 240,
map

i the it below

view i3 o mz ¢+
ety (4 i 7 a ot ‘ i
» -l‘
e s

Icom locstizn - Composnd locabon

Aemet zoom 10 233t tacatian

Mass Specira Chromatograms

Cxgeriment design M5 27 IS B IS W 2
Review your data frpm & oftersrt percpective Addaet mix Rrteatizm lime (men

Corrent deagr: |ABCOD .

Below the list of adducts, a drop-down list lets you select whether you want to see the selected adduct:
e on the experiment aggregate
e across all runs, or

e only on runs within a single experiment condition

The Experiment aggregate option is most useful for validating the ions' peak picking, as the aggregate is
generated immediately prior to peak picking and is used as the input to that process. The aggregate pattern
of detection can be edited to add a missing isotope using he Edit adduct facility.

Note: More details on Editing adducts is available in Appendix 5 (page 59)
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To validate the alignment you will find it best to select to select the All runs option and then adjust the ion
map layout to display multiple runs

£ CoMet Tutoeal - Pregesess Cotdet
Fie
Feterence Fun Experiment
Import Dats Se‘ectior Aignmrert  Desigr Setup

e -~ ~ ()

Compound 941

Use ths screen to validate the alignmen! a
pickng of this compeund’s lons,

Bl

Review peak picking and alignment
Select an adduct in the list below to view its »on
map, mass spectrum and chromatogram atross
the selected rurs!

Adduct

PO 253206 1

Show m: | Al rene v

wz {harge

1 Address any problems
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Experiment design
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Use the lon map layout and zoom tools to set up the views as shown above. The multi-panels allow you to
confirm the alignment across all the runs.

Note: that when the All runs is selected the mass spectra and chromatograms are shown for all the runs in

the experiment.
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In the chromatograms view each line corresponds to a single run, coloured according to the experiment
condition to which it belongs. If you hold the cursor over a line, the name of the run which generated it will
appear. When showing all runs, these graphs give further validation of how the adduct form's abundance is
changing between experimental conditions.
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Exporting compound data

Compound data can be exported in a csv file format. You can either export the compound measurements
or the compound identifications. As an example of Data export first clear any existing filters and then
order the table on Description and highlight all the compounds which have a description.

e
Fatecwice e ven e o sty beew Eep0rd e ’ .-
IeperiDelt  Semcber  Agrewed  Deignietsz  To Mol Compowsh  Cow Mo nonhnear
o @ w @ v v v (%) W
Review Compourds Wi

e ey compounds. |

Uy thas screen, yi can Bnd the campaends of "

eiecest iy paur espetvrend

| Creebe o shurthst to reveew

1 3% tha tabus, soet and Hiter S2e Soearis
bared on the: TesmrETETS, 12 JERerats ¥
shetiat for further rwren
@ "ioe w1 teenarrIRrta ceicantad”

Ta sort the table by o groent velan, sevpry chos
tha refevart oicren beader.

| Review the congoands
£ Por esch comoserd of ietarest, rapect e o
shgrvret od pesk ponrg

Tou can sho coulre-cick (8 rewew & SaTOoene.

Then right click on the highlighted compounds and
create a New tag called ‘Confirmed Compounds’

Create a filter

Shew of hde compounds besed on & selection of ther 1age. Mave Lags to e agpesorists
Bowces 1o cruate the fiker, Par mars guderce, plesse ses the olog (efeianos.

Create new tag

Avatste tags:

@ Vo fod crange 2 2
@ Arowa 3vwue 1 008

E] Corfimmed Compounds

Drag the new tag onto the Show panel of the Filter
compounds dialog and click OK.
| G e Azes |

Mghwet oewn Lowett veen Tag  ~  lstope Sevideton Mas Abcececce My IVN  Descrpscn

ML e b i S
T 2 TRT 00 cmn s L1 it asntute

Shaw compounds thet have b of thess
g

Ermnm:rnr.m-m : Au]

Shaw COMPIUNGE At have ot feast ane of
thess £205

Hide compeunss that have any of these
s

o || comet |

Click on the File menu and select Export Compound ldentifications,
adjust the properties to be included in the export and click OK.

When you have saved the file a dialog opens allowing you to open the
file:

E Export Compound Identifications E
Export complete

I Open File I[ Open Folder ] [ Close

Additional Tags for Progenesis Stats

ey WYY 3
Giport

Chooee properties to be ncluded n ssportad file

! Compound

¥ Comgound 10

| Accepted?
Aodcts

7| Formda

V| Scoe

1] Mass Erer pom)

17 Wctops Senlasty

171 Theomticd lctcos Dettuson

¥ Descrption

¥ Neutrsl mass (Do)

v

Il Crarge

| Retention tive jmr)

¥ Ao )

V| Max Foid Crange

V| Taga

Tagging can be used to identify groups of compounds with similar properties. These properties can be
determined from the ordering and highlighting of compounds in the table at the Review Compounds stage
and/or using the Quick Tags options. Using combinations of these tags you can easily filter your data for

export to external applications (Excel etc).

In the previous stage we created Quick tags for Anova (p) and Max fold change
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Here we will create 2 additional tags, first a Quick Tag for Unidentified compounds by right clicking on the
table and selecting Not identified from the Quick Tags

Compound Neutral mass m/z z Retention time Peak Width Accepted
n @ Anova p-value £ 0.05 Em DS f - @
(=] E‘ Max fold change 2 2 1 1209 0.26 7850377
© E‘ Cenfirmed Compounds L | 552 005 2470145 D Mot idertified
<] 1 661 014 7850564
— * 22 7850575 [ ok [ cancel |
Quick Tags 4 Anova p-value... '
Max fold ch 4266070
i ax fold change...
o ﬁ Edit tags _ 4970351(
- Add to clip gallery... Minimum CV... 7850048
Not identified !
© 868 <unknown:> | 317.2096 TIPS e 7850213
LN m |

Now order the table on Neutral Mass and highlight all the compounds which have a value for Neutral Mass.
Right click on the highlighted area and select New Tag. Then call the tag Neutral Mass Available.

Compound Neutn—al mass m/z z Re

@ Anova p-value £ 005

@ Maxfold change = 2 Create new tag @

: @ Confirmed Compounds
Mot identified

[i] Neutral Mass Available

0 |
o gss New tag... . [ ok [ caneel |
o 854 Quick Tags
o 852 f Edit tags
O 860 Add to clip gallery...
1

Having created these additional tags click Section Complete to move to the Compound Statistics stage.

Stage 10: Compound Statistics

The user guide now describes 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' filter if one
exists.

:\
#

Calculating PCA results...

With 1496 of 1496 compounds selected.
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As an example we will start by examining the PCA for all of the 1496 compounds.

L3 Cobdiet Tunrial - P.mqvo' Callet
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Does vy dets clunter accorsieg S0 rry experments -
-
son@tioes! - 04
What's this? * 03 3
Privcrpal Compoomrts Aradytis produces & smghed, o4 .
1T a0R I ul representaton of your mutidrerTions Sata ! 02 1 '-'J
Mars 5 014 -
=
g
3 0o
= g1 -
Ask ancthes question * 3 o
No i hod E ‘]
7 o filter applec P " 03 3
04 3
Compour Ancwa gVplue Power Teag v Clust =
< Y T T T R R RO PR~
bind 41341t TP @ a5 0.4 23 02 01 00 0.1 02 03 04 05
1003 <1l <110, > 99% § 9 Principal Componant 4 3 2332%
1056 “ll. <116 29095 §
) 1AL, 109614 = 9955 B Standardised Abundance Profiles -
S 7. BIEM x99 Q) A - c o
an 155. 2313 295 § 28
5 154 TREW 296 J
8
g5 158, T 0% @ 3 1
=4 162 TRE1I : 9965 B g " o
13 766, 296612 = 9% @ € o ‘
] o &
17 B2 2MEL =% Y i
1184 LAG, 482(-12 = 095 3 o [
962 155. 4EE12 = 9995 of | A o \ P X
2 g2 > 7
- W ' 2 o
Experiment design .. > ¢ > 1 > 2 ¢
Review your data from a d#ferent perspective 4
Current design: |ABCD - a8

The statistical analysis of the data is presented to you in the form of interactive graphical representation of
answers to questions asked of the analysed data.

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

Principal Component Analysis (PCA)

In Progenesis Stats the first statistically based question asked of the data takes the form of a Quality
Control assessment:

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

It answers this question by:

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

*aaa 40
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PCA can be used to determine whether there are any outliers in the data and also look at how well the
samples group. The groupings that can be observed on the 2D PCA plot can be compared to your
experimental conditions and conclusions can be drawn regarding possible outliers in your data. Selecting
compounds in the table will highlight the compounds on the 'Biplot' and their abundance profiles will appear
in the lower panel.

.3 CoMet Tutest - Progenesis CoMet [ T e
File
Tetererce N Senrert [y, JERTRY Roview Corpoura . .’ o
Import Data Seecten Algarart Desgn ALy Feak Paweg Oecomvoction  Carpounes Caetpouras Stargcs nonllneor
Quastion: Principal Components Analysis
Are There vy oulders n my Satal ¢ 05 . L .
Does my Jula caater Mcoedng 1o my experismestsl ¥
caraftiens! = 04
What's this? ® 03
Princ g Corsponents Anaeyils produces o singified, = A ®
@RSt fepreientation of your Fuibidsensor data. ! 021
Dedges.. g 01
£
§ oo
T 01
Ak another question | .§'
£ 02
W No Ster aoplied a
» Gemte. | 03
- 04
~ 495 I e I e R T T e O e S T I T e T S B e I S
109 286 SSIE05 3 905 B v 05 o4 03 02 01 00 0.1 02 03 04 05
58 1. 20606 = 395 Q Principal Component 1 » 23125
1078 oD 0DGTIT 034 @ Q0 . )
557 436 1ME0S =08 g v Standardised Abundance Profiles -
1220 SEE- LATEDS 3293 @ Q A 8 c o
a 55 JATE08 : 9995 @ P
1050 172.. 077TE-08 z 3905 @
Nz 10, 42608 = 855 o $!
832 196, 10%-08 2 9905 B §
2 4
tol 120 104E05 2 995 f s
54 124 SPED3 9905 o ;
934 187, 9E03 = 5995 o 3
an SEA. 26TE-05 z 9905 of) $-2
- &
shoa nmn s seca A i
Experiment design A A
Review your data from & different perspective
Current desipn (ABLD -

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 compound, using the
abundance 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 7 (page 67)

Correlation Analysis

Use the tags created in Review Compounds to filter the compounds displayed in the table. We are going to
explore the Correlation Analysis for all the Confirmed.

To filter the data click Create

’ Ask another question ¥ l

= Mo filter applied
= =
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Set up the filter as shown below

£ Filter the compounde ==
Create a filter
Show or hde compounds based on o selection of their tags. Move tags to the appropriste
Daxes to create the filter. For moare guidance, please see the polng ruference
Available tags Show compounds that have a of these tags
Not identified ! I @ Confirmesd C: I
@ Maxfold change 2 2

@ Arove prvalue £ 0.05 Show compounds that have at lesst one of
@ Neutral Mass Avadabie these tags:

Hide compeunds that have any of these
tags

Clear the Siver L Cancel

On pressing OK the PCA will recalculate.

To set up the Correlation Analysis using this filtered data set click on Ask another question (above the
table). A selection of 4 tools will appear in the form of questions

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

:| Principal Components Analysis

Correlation Analysis
Group my compounds according to how similar their abundance profiles are,

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

Adduct Abundance
What adducts do my runs contain?

YY)

_Performing correlation analysis...
With 35 of 1496 compounds selected.

Cancel calculation

Select the second option to explore ‘feature correlation based on similarity of abundance profiles’
This time the statistically based question(s) being asked is:

‘Group my (selected) features according to how similar their expression profiles are’
The question is answered by:

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

The answer is displayed graphically in the form of an interactive dendrogram where the vertical distance,
between each branch can be taken as indicative of how similar the abundance profiles of each cluster of
compounds are to each other
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Correlation Analysis enables the grouping of compounds together according to how similar their

abundance profiles are.
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Clicking on a branch on the Dendrogram selects the compounds on the table. You can then tag this group, of
‘potentially’ related compounds, by right clicking and creating a ‘New tag’ for them. Then use the tag to focus
on them at the Review Compounds stage.
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Finally use the slider (located at the top of the dendrogram) to highlight multiple branches by dragging it

down.

Each highlighted branch will have an Abundance Profile coloured the same.

L LLEN
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Congratulations!

This document has taken you through a complete analysis using Progenesis CoMet, from Alignment through
Analysis to generating lists of interesting compounds 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 CoMet
using your own runs and explore the Progenesis CoMet workflow
please go to Appendix 3: Licensing Runs (page 51).
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Appendix 1: Stage 1 Data Import and QC review of CoMet data set

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

To create a new experiment with your files select New give your experiment a name and then select a
location to store the experiment files. Click Next.
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3 Crasse Mew Eperimert = Aoy
* Uspar gude and tutonal data
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Aralyse SATENES (U0 USNY SECIUCoTYy Mjectinn (EST) 1o perante the charge an
compounds.

. Focus on your Interasting
Ester m name for the new experimant i compounds
Féter your compoonds to show only

thasa with intereating behavwour '
Gelect the lgcaron 1o stare the sagecmert Sles

|9 Save exparanant o e same ks a6 e s |

- Croces an exparmart doice

@ Ty v Desol) o ste a filt
Show o Mde Compy
cranty (he (e, Pur
Avminzle tage:

@ rompaae of
@ Max told hargd

AR R N

Laam al about bow to wae tags
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* Sopport for netCOF and mzML
Fibe readers for netCDE and meh
are now avadable for downioad

Other experiments . Waters MAW fodders
50 AN Jatuil Sacer, with support

for Masstyrie w4, 1 centronded data

ol et

Now select the machine type that was used to run the samples.

E Create New Experiment E

Set the analysis parameters

The type of machine, and the settings used, determine how your runs must be
analysed.

What type of machine was used to run the samples?

High resolution mass spectrometer H

Select the runs' data format: High resolution mass spectrometer

@ Profile data

() Centroided data

e.g. Thermo LTQ Orbitrap, Bruker Maxis, Waters SYNAPT, Agilent QTOF, AB SCIEX TnpleTOF
Thermo LTQ lontrap in Enhanced mede.

Resolution (full width at half maximum): | 1000 Low resclution ion trap
e.g. Bruker HCT, Bruker HCT Ultra, Thermo LTQ XL

Select the ionisation polarity for this analysis: Thermo FT-ICR
@ Pasitive
) Negative
Back |[ Net || Ccancel

Note: if you have converted or captured the data as centroided then select Centroided data and enter the
Resolution (full width at half maximum) for the MS machine used.
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E Create New Experiment
Set the analysis parameters

analysed.

The type of machine, and the settings used, determine how your runs must be

What type of machine was used to run the samples?

High resoclution mass spectrometer

Select the runs’ data format:
@ Profile data
(0 Centroided data

Resolution {full width at half maximum):

Select the ionisation polarity for this analysis:

@ Positive

() Negative

1000

[

Back ] I Mext I [ Cancel

In this example the data was captured in profile mode.

Finally select the ionisation polarity, either positive or negative, this will determine which list of possible

adducts is available on the next page.

fdducts in lbrary:

L+ ] . -
O M TN
O HIACN <N

O n+2a 3

[+ TS

[+ DTPOTT™

G Mi2nasH

O Mer2H0

0 M4r-H20

[+ JTee

-

Addects o this expenment

T Craste Vi Exparimoard s [ENCronte i Expariment
Select the possible adducts Seloct the possible adducts
To carrectly identity the compocads i your samples, we need 1o know Pow the jons To correctly ideredy the compounss in your samples, we need to know how the lons
are formad, ore formed

Adducts in fbrary:
B MHOH

& M-

Q Mena-2
Q-

B Max-n

& Hera-n

& M2n

& M3

ASJUCIS In ths expenment!:

Eoit adauct sbrary .

bt Corce

To add an adduct to the library select Edit adduct library... and then click Add. Now provide the Name,

Mass and Charge of the new adduct and then add it to the library.

£ Adduct Library = £ Create New Adduct (sl

The adducts listed below will be available for selection when creating Enter the name and details of the new adduct.
new experiments.

Show: ) All @ Positive ions () Negative ions MName: Mass: Charge:
Adduct Mass Charge Add.. > M= 1 1
+ M+H-2H;0 -35.0128 .

emove

M+H-Hz0 -17.0028 1 Add | [ Canicel
M+H 10073 1 1

M+MNH4 18.0338 1

M+Ma 229892 1

M+CHz0OH+H 33.0335 1

M+K 38.9631 1

W ora . AL Al amommee M

Save | [ Cancel

Now select the expected adducts based on you knowledge of your experimental conditions. In this example
the polarity was positive and a basic set of Adducts were selected as shown on the right panel below.
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m

Select the possible adducts
To correctly identify the p ds in your we need to know how the ions
are formed.
Adducts in library: Adducts in this experiment:
M+ACN+H > £ M+H-Hz0
M+2MNa-H | EmM+H
M+ACN+Na | | & M+NH:
M+2Na B M+na
M+3H M+CH30H+H
M+2H+Na 63 M+ 2H
M+2Na+H 3 M+H+Na
M+H-2H:0 M+K
Edit adduct library...
[ Back ] ICreahe I [ Cancel

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

Select the ‘Import Data file format’, in this example they are Waters.Raw folders

Then locate your data files using Import...

Import Data

1 1mport your run dats
Select one of the available data formats then
click the Impoet button:

nlgad othel
Select your samples

Agilent Q-TOF/TOF
2 Review . on: 2,0,4658.29540

The data for each run is siored m 3 sepants RAW folder, usualy ol wahen

for s | Brokee Daitonics () BRI the same contarnng foldec
affect of ¥Ereon: 1.0,3688.23450 B CCE0
that hay meML Files Find samples in folder.
Version: 1.0.4658.29561 e Cuta'Collet_2 Tutonsd
Ut style: B maXML fles F‘m| ) (e

Verson: 1.0,4633,23370
NetCOF files
Version: 1.0.4588. 29554

Thermo Raw Fies
Versen: 1,0,4533. 28537

nonlinear

W Help

pd yet

About this experiment
* Runs m the expermment: 0
¢ Feature detection: Default
* Pesk proceszing: Profile dota
* fomzation polanty: Postive

Locate and select all the Data files, in this example (Al to P5).

Set the Lockmass calibration (required for Waters data). Note in some cases the Lockmass calibration may
have been performed, in which case leave the calibration option unticked.
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Lock mass cul@wation Ready to import
25 of your serpiea contan fock maess calbestion nfomution . Plasse Plasss roview e ifomaston below before tatng the rroor orooees
provde Ihe calbvation m2
Parfoemn lock mess celbrtion Your sanpies e ready 10 be mponod Paase review 1ne optons hekow
Lockmassm/z 562001 25 samgies selected for import.

Lock mass caltraton No
Neotw 1 pous have shoady calbrated your dals extemaly, you should ret perfom caldvation here

Deadtime comection: n/a

o |[Chee ] [ oo | TN =y

Finally a summary page appears. Click Import to proceed.

Progress bars report the importing of each file.

£ My Experenent - Prageness CoMet '_9;!_@_3@
File
Retererce 2un Leoeriret Seimn ey Paview Compoone *000~
Inpoct Data Seection Algement  Design Setup  Fesk Piing Decoewoltion Compounds - Compounds statstics no n l ' n ea r
" Help *
Import Data Al Actions ® | »»
Import your run data s00 100
Select coe of the wyalabin duts formats then i " ave ® About this run
chck the Impert button: 4 o NS/NS count: O
\ * Peak count: 65,075
& (
Farmat, | Waters Raw foider o | import. l 'm ‘u'\'“-l TRRTITIR o Totel e mtansty: 5.1628<00%
© bt this it [ Domtlaid sk T el * Baaked ares; » none
0o 2 ‘ o by
]
) the ch oraphy = ' Y
-~ Look 2t all of the rums in the list below, checlong by i
for any sample-running preblems that might | X
affect anaiyss, Right-chck to remove sny runs | : ) (! M
that have significant problems, Hagooe ' h
Alait R
List style: §H Jon meristy maps F= Import detaiz |
L AL
Impocies e R
A2
Imp 3 te
- =
A3 - =4
Pend = - ]
ad
Pr
As "
- <
L g E I
- <!
£
About this experiment :
* Rans in the expenment: S 2 ]
* Feature detecbon: Defaur E
* Pesk procesang: Profie data B =i ( =T R
* [anaation pulacty: Postive - Zoom: | \H,| | Section Complete . |

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

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

Each data file appears as a 2D representation of the run. At this stage you will be warned if any of the data
files have failed to be imported and a possible reason for the failure.
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3 My Eperiment - Progenesis CoMet
e

Referance Run

Impoet Data Sejection Allgrment Niterng

Import Data

Import your run data
Selact one of the svailable deta formats then
chick the Impaet butten:

Format: | Tharmo JRaw Files  « |  Import..
© About thys data format | 4 Downioag pthery

the ch phy
Lock ot all of the runs in the list below, chedong
for any geoblems with the chromatograghy that
might affect analyss, Remove 2ny runs that you
tharde have nignificant problems. more »

List style: | lon intensity maps | BS Impoet detsits
9
"
ALl p A2 p Al =
Smpoctmng. Pending.. Fending...
- =
Al Dp Adp A_S p
Pending., Pending. Pending

About this experiment

flums in the expenment: 11
Feature detection: Default
Pesk processng: Profle cats
lonzation polanty: Poative

Design Setop  Review Features

wezes nonlinear

) Haip

About thes run
o MSIMS count:
* Pask count: -
* ‘Totsl ion intensity: -
® Mushog Atmag: none

Dota enport errors

tan any NS1 dota
pecing polarity

Section Complete +

Note: as each data file is loaded the progress is reported in the Import Data list with a progress bar for the

file currently being imported and a 2D representation of the successfully imported files.

The dialog to the right of the main panel provides details of the current file and if it has failed import it can be
removed by clicking Remove run in the Data import errors panel. In this example it had the incorrect polarity.

On the bottom left of the Import data list are the experiment details.

Now move to the next stage in the workflow (page 8 in this user guide) by clicking Section Complete.
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Appendix 2: Stage 1 Data QC review and addition of exclusion areas

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

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

To do this select Exclude areas from selected run on the bottom left of the
screen.

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

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

Wy tur - Pragemen 15 W0
e

e o
AT e Pt PN DEWMED AP AMMIE  Taewl BEE SMOCHINET  etE TN TR Y w1

(%) v 9 v . v . v v
Add exchurion areas

Dvtg it o mezhoion arom o owciudt 11800 whtth
Cotam motry Mein Pesks covmed by e exciron ([0 =

0o | | % Comet | 2

100
Zolectad aren
WO ABS0m 4 e wen ke

o fham 310 4 e olsn

X trmta v—cied arve | A I it )

All arpa

Posston v |ewd

s 2 e * A
' R et | [ e “ i

Import Data

’Themm.RAths V] Add Files...

&) About this data format...

Include?

No problems found

X
A
F

+ Include run in analysis

» Don't include run in analysis

Ii‘ Exclude areas from selected run

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

Progenas s

50




Progenesis CoMet User Guide

Appendix 3: Licensing runs (Stage 3)

When setting up a New experiment if you are evaluating Progenesis CoMet with unlicensed runs then the

licensing page will open after Reference Run Selection.

Impert Data

Reference Run

Selection

Licensing

Alignment

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

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

Nonlinear Sales Person or purchase alicence code directly from Nonlinear.

Each code will allow you to license a set number of runs.The runs in your experiment will be listed as shown

below.

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

code.

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

3 CoMet Tutamal - Progenews Cohit
[
Aefereree L
ImportDeta  Seecton vaming Aigment

Dongle License Runs

This iraiaation & camantly estaciad 1 analyse
fcensad runs coly.

To Isnss your rune. you sesd an evaluaton
\cence code which can be oblaned hom a sales
Iepresecisive

Once Icansed yout s can be snslysed on
any mstalation of the scfiware The likence 5
Aucmancaly ind ludad when archivng an
opesment

If your Tuns heava boon hcensed on anothar
computer, cick hary to make the licences
avallsbie on 1ha computsr

If you have one. you can gpee o boeece fils 1o
Ireetnl

If yoo have pst nsiadod » dongle. Cck horg

Specrerd fevew

Iseresry

Dwepr Setus  Peak Picidnp  Decorvarition  Compaenas

A nars

nonin e

A On

Utery vy todirmch Destdog' Co et Tutorel' A1 # marsd

Vsery 'andy sostrwok Desidsp' CoMet Tutoral A2¥ marde
Lhmrs ‘arcdy bostrwck \Destdop Colat Titoral ASF marie
Wty 'y Dot Desloog CoMet Tutorel AL+ narde

Jumey andy sorhrwek\Dyaiop ' CoMet Titoml \ASF maree

Vi andy Sostrweh\Desit o' CaMet Tuboral\B 1 7 ks

Usery ' andy tontrweok \Deshase CoMet Tutonel\ B2+ mares

C: Wivery 'anvdy Sontrwck Dwskdcn'Co Mt Titorad 835 manks
CVsers \andy tostrweh Destdog'CoMet Tutoral\B4-F marie
G eery\andy bortrwk Desiaag ' CoMet Turorel B5-F marke
C Vulvere ey ot Dnson' CoMat Titored L 1-F mards
T \eny vy Sodrwek \Destdop' Co Vet Titoral 27 markd
Wseny 'andy soshwek \Desstop' CoMet Tigored \C3F marde
ey ‘arcly bostrweh \Deskdos CoMat Tutoral T4 marde
Cvseny 'y doditwick Deslooo CoMet Tutored U3 ke
C Loy andy sestrwvek\Duakiog ' Cobet Tigomd\D1-F rumid

Pecen
Corgoum

l=h-m ﬁ

A e

nonlinear

antn thann

<
?
YR NSNS RNN NSNS

Pl fosrce code: 00000000000

A message confirming successful installation of your licences will appear.

Click OK, the view will update, and Alignment, the next stage in the workflow, will open with the licensed files.
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Appendix 4: Loading a CoMet version 1 experiment

If you have performed analysis of a data set in CoMet versionl you can load this experiment either from

restoring an archive or from a CoMet versionl open experiment.

First locate, using the Open dialog, the version 1 archive (or current CoMet v1 experiment) then select
Create a new experiment locate a folder to restore the archive and select Import .

Here are some resources to heip you
get startad with Progeness CoMet:

o Usar gude and tutansd deta
Troek hom 3000 ﬁ ¢ Erequantiy-asked guestions
Import CoMet Tutonial from archive

Fegtace an esstng eapenment

Focus on your Interesting

compounds

Fiter your compounds to show ondy E
those with mterasting bahaviour

|
Namw  CoMety2 Tutorist S
— T - Deso

Fodser D \Customer Data\Coldet' CoMet Tutoeal Colet_v1 Fut Aichive fean 14

L ]
Cancet ® Avoiatie tags

. ® 2o preone
. @ Mo ot cha
-

L=am af about |

Updates
* Support for netCoF and mzML
xperimen 3 paders for NELCOF and MMl
Other & ts Filv 16 netcor LML
< — TLAISE Akoad are now avalable for downloaxd
= New * Waters RAW folders
B e Lptetn An uodatad Me reader, with support -

3 #regenevn CoMet = el | 54|
= Al L

20 i nonlinear

Recent experiments Getting started with CoMet 3

The archive will start to restore then a dialog will warn you that the experiment must be converted to version

2. It also tells you that the new (converted experiment) will open at the end of the Alignment stage. Peak

Picking results etc.

To continue click OK

Experiment must be converted
The expenment fie is from an older version of Progenesis CoMet and must be
converted before & can be losded into this version of the software,

if you go abead then & new experiment file will be crested for the converted
exparsmant, The fle you are loading will be left unaltered

The new expenment will only contan information up to snd including the
alignment stage. Peak picking results, expenment designs, festure tagging and
identfications will not be mciuded in the converted expenment

As part of the converssan procedure you will be asked to select the types of
adducts which are [kely to exist in your data.

l oK |\ Cancol
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Now select the expected adducts based on you knowledge of your experimental conditions. In this example
the polarity was positive and a basic set of Adducts were selected as shown on the right panel below.

ﬁ

Select the possible adducts

To correctly identify the comp ds in your les, we need to know how the ions
are formed.
Adducts in library: Adducts in this experiment:
M+H-2H20 ] L LR
M+Li — M+H
3 M+CHz0H+H | oo | 3 M+NH:
M+ACN+H M+Na
M+2Na-H M+K
M+ACN+Na M+2H
M+2Na M+H+Na
M+3H
M+2H+Na
M+2Na+H

Edit adduct library...

| QK I Cancel

Click OK to open the converted experiment at the completed alignment stage.

Reference Run Zeer Review ioentiy Review Progeness AL T X
IwpenDats Selecton Aspsmert :m-.nsm Peae F0G  DECONOASON TOMpones  COmpeunss 2un nonlinear
9 (%) &) - (& v @ @ @
Alignment | showasgoed - | # showleaigned | (X Remounvecton - (B2 Autemutic Algoment | | Vew -]

Alignmernt & uted to compentate Far retertion brme dift
between your uns.

=
U the Automatic Aignment button to Begin then |
review the alignment on each of your runs before moving | l l
on.
Run include?  Vectors B AL A L 1 PR
Al ‘ P )‘” ’ I ”' ! h' J
2 Tl ""Miv 'll" il
Al | ! ! |
“ [ ' ' | | .‘
: ' )
wt ‘ |
s ! "‘ :
M | | |
e — -
- ./ Total bon Chromatogrars ] |
vz
#3 \
N -
#
L -
Contrast f'ff\“
S e EeEEn —
. . . . . ¢! Rotate Chromatogram:
Fotus grid sze W soquare
E e [—___
1 2 Rl L e = ; Alignment tanget g Run being abgned ;mmdi
Now continue with the analysis of your data in the CoMet version 2 workflow.
LI T 53
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Appendix 5: Manual assistance of Alignment

Approach to alignment

To place manual alignment vectors on a run (B5 in this example):

1. Click on Run B5 in the Runs panel, this will be highlighted in T
green and the reference run (P2) will be highlighted in
magenta. . . . . . @
2. You will need approximately 5 alignment vectors evenly . . . . . @
distributed from top to bottom of the whole run. Malce bodmmare
3. First ensure that the size of the focus area is set to 16 or 32, - - - - E - N
; ; ; o ©1© 2 © 40801606 R i:
or in this example use a custom size for the Focus grid size

on the bottom left of the screen.

Click on an area (see below) in the lon Intensity Map window to refocus all the windows. Adjust Contrast as

required
3 CoMet Tutorial + Progamesis CoMer = || & |[&
File
Reserence Ruf Experirant Review Lsentity Redew Compcuny 'e . L
Imoert Dats Selecton Algnment  Desgr Setup  Pesk Ficong  Decomotteon  Composrds Cowmpounts Statabics no n I l n eo r
Alignment . \ow Allg © # Show Unaligned X fen ectors + | | Automabic Algnment View =
Alignment is used to compenzate for retention ime )
dnft between your runs. Vector Editing 4) Trarszion -

Use the Automat Algnment button to begin then
review the abgnment on esch of your rung before

moving on
Run Include? Vectors *
E=H) 0
B3 0
a 0 ' '
(o] 0 '. '
a 0
o4 0
CS 0
m 0 II
D2 0 | | "
03 0 3 =
lon Imensity Map - H] Torad [on Chvormatograms o
D¢ 0
0 Y | T TR E—
P1 0
P2 v Raf B |
- fl
B3 0 \
P4 0 .Y ‘ :
5 >
= | )
Comtrant J F \.J A
:' / ’ b »' .
P EEEENN /N ‘
S EEEEDR .
=4 Vertical Cheamatograms
Focus grid soe Make t Juar
1 2 B 8 6 C 32w

3 Llignmens target 5. Run being alignes Section Complete *

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

Note: The Total lon Chromatograms window also reflects the misalignment of the 2 runs for the current
Retention Time range (vertical dimension of the current Focus grid in the lon Intensity Map window.
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4. Click and hold on a green feature in Window A as shown below.

; Vector Editing 1] | | Transition 4]

| |

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

; Vector Editing =] | Transition ] ‘
L I |

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

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

i Vector Editing ] ‘ Transition ]

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

| Vector Editing ] 1 ! Transition ]

Delete vector “ '
Add to clip gallery...

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

Vector Editing (4] ‘ ‘ Transition ] |

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

I

| Vector Editing ] { l Transition 4]

Ll T}
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9. Repeat this process moving the focus from top to bottom on the lon Intensity Map view

"I CoMet Tutorial - Progenesis CoMet

File
Referente R
Import Data Seacton Algnment
Alignment

Saperiment
Design Setup

Revew

Paac Foaing  Decomvorscn  Coampounds

®  Show Aligned

Danbly

Revew
Compounds

-i | # Shew Unaligned

Compoung
Statistics

X Resnove Vectors = | 94 Autamatic Alignment

E== L‘J-@

Al FE

nonlinear

Algremant v used 10 compensate for retention time

drift between your runs.

Vector Edting ) Trarsition ]

Q) I

Use the Automatic Akgnment button to begin then
review the abgnment on each of your nuns before

moving on
Run Include?  Vectors =
B4 0
s 5]
a 9
Q 0
G
4 Q
cs 0
0 0
D2 0
D2 ]
o 2 Ton Intensity Map 4] Total lon Chromatograms ]
U0t
e s B e
Pl 0 = [
2 v et * : #i\
5 0 ! A
: ° (] |
PS5 0 { |
- ) L
Contrast ( \
| A
S EEERN S SRR ISR | OV
=3
. . . . . | ] Vertical Chromatograms
Focus gnd soe ¥ Make box square
1 2 Kl 8 16932 © 3

; Algamaent trgel : » Fun beng aligred|

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

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

The number of manual vectors that you add at this stage is dependent on the misalignment between the
current run and the Reference run. In many cases this may require only 1 or2 manual vectors

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

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

Progenas s

57




Progenesis CoMet User Guide

B3 CoMet Tutoril - Brogenesi Cotdet

O‘ll «(ﬂv !
File
Reterence Fur Experimert Rev'ew ioers#®y Revew Compound e ’ o
ImportDats  Selecton  Aignmert  Desgn Setud  Pesk Houng  Decomvoution Compounds Compounds  Statistics non I inear

@ W (%] -
Alignment

Algnment is used 1o compensate for retention time
dnft between your runs.

Use the Automatic Akgnmant button 1o begin then
revsew the alignment on each of your runs before
maowing on,

Include? Vectors *

o

OCGGESSEL’.E&EB;

" "
[T N

=]
-
L L Y v LV R V]

m

Congrast

| ® ShowAligned = # Show Unaligned

Vector Editing ] Transtion

®

| 1K Remowe Vectors = lP;Auwmm:»gnmm ¢'

=]

Total Ton Chromatograms

@

)
Focus grid size

1 2 4 8

" ——
|

Vertical Chromatograms

-~
‘i
.
-2
2
2
£
~

KeRoo ‘ Algnment lm;:'. b Run being al-gr-ea Section Complete '+ ;

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

Automatic Alignment
Select the runs for automatic alignment vector generation

Add  Run Notes Vectors =

Al run has user vectors 5

A2 run has user vectors 5

Al run has user vectors 5 3

Ad run has user vectors 5

Ab run has user vectors 4

B1 run has user vectors 5

B2 run has user vectors 5

B3 run has user vectors 5

B4 run has user vectors 5

B5 run has user vectors 5

1 run has user vectors 5l
o

Note: the tick boxes next to the Run name control whether vectors will be generated for each run.
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Appendix 5: Editing an adduct to add a missing isotope

When using the Review Deconvolution or Compound Validation views you find an example where the Peak
picking has missed an isotope for an adduct ion (as shown below). As a result the adduct has not been
included as part of the compound measurement. As shown below the monoisotopic peak for the M+Na has
not been detected hence the deconvolution has not included this as an adduct of Compound 463.

3 Cobvet Tutorie! - Progeness CoMet =
File
Retewrce 50 Tsperiment Reoew Ioernty Teveen Corpouns ve . o
Prpett Dats ‘eater Algorart Dagristn Pew hatesg | Detarvesiction | Coerptunes | Camposngs Datatics no n I I n eo r
W Msip =

Review Deconvolution Compound 463 Grdsze *» O[] O Ascutths
Aftar peak prckony, iens are grouped by campeund in
3 process calied deconvaleton MeNt Medn MM Mes

© B dass decuretul ath

Review the compoends

I Select compaunds Seow 10 view i "
* wwas of the ion map shcmng the ddferant T
sddoct forms .
* the mass and retenton time profdes of they L/ I
wns ’

Thess views zan be uted ts confem the vabdity | |
of your interesting campounds.

e ——

-

=

@ rew da 1 use thy e

1 Optisamse for your samples

w N ary compounds have an ion whose prolfile
doesn’t match the magonty wn the comgound, it
<an be removed. Lkewise, missing comgound
ors can be addes

" Ne ey appled m
Cremte ’
Mass Spectra Cheomatograms Peak

Compaune  Acsepted 10 Tag ~ Adducts

456 - 1001

a7 LMFADIO30211 -

a8 & Medin, ¥ B

a5 § MHHA g ]

a0 & MM % - £

1 ’ z :

a82 & MeHHa 3 ar z
. a8l Lot N

a3 » M 20+  p— |

s P Menn ‘ l —

LS & o v v v - il o v ' v v v

382 - 990 09l m 995 I 528 69 83 §31 632 833 634
W7 v Mot rg A o Satens,
Neutral Mass (Dal Resention nove [min)
*a < M4
459 v
W Saction Complete .+

You can combine the tools in both Review Deconvolution and Compound Validation (accessed through
the Review Compound stage) to edit and add the edited adduct to the compound.

First right click on the detected ion in the M+Na panel for Compound 463 and select Add to Compound

£23 CoMtet Tutorial - Progenesis Coblet (=N ST e
Fie
Aeference Rur Trpermert Ry o ioernty Pavew Comocure LA . o

ProontDets  Selection Algumert  Design Setup . Pesk Pcxng  Deconvoson  Compoents  Compounds Statierics non l near
Review Deconvolution Compound 463 i AME | i W
Afver peak mddong, wons are grouged by compowand in
8 process caled decomvolution M<HH. Mt M CHa0On+H Mok

@ row fom dernviiytion wprk

Review the compounds
Select compounds Delow 10 view

* areas of the ion map showing the &fferess ’ v | | >

adduct forms
* the mass end retenton teme profies of ther
lons

Add to Compeund

’ Add to Clip Galery. |
These views can be yzed to confem the valdity 4
of your interesting compounds, L

@ taw 99 1 use ths saeen”

&

)} Optimase for your samples

As you do this the detected ion is added as an adduct to Compound 463. In the table 463 the Edited tag is
added to compound 463 and the adduct count is increased by one.

Right click on Compound 463 in the table and select New Tag... Call the tag Edit 463.
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e
. eterece Bun Epecmant Faew Seentty Seven  Compont S X X
WpotIaty  Seeder  Aigament  Deyn Seha Fesk Snong ® e Convpy oema nonhne’ar
. Rewiew Decorwolution Compound 463 Gedsaw = (B0 @ Abaathe Olop*
wmommeanMn =
# process owled wation. o Mol ™ MaCHyOM e Mer
© o= doa decanetdatinn wiek!
-‘ Review the compaunds.
Select compoands belom 19 view)
© wiess of the an map shaming the dderent % N
odsunt farms
© the mass acd retention hme grof les of ther
e
Thess views can B used to carfirm the veiday 4 /
o your intaresting evepoens.
@ Mo dn E s tha s=ven?
2 Optimse for your samples
1f any 2empsunds have o izn whase profle
Zoesnt match the maonty in the compourd, ¢
000 be remavad. Likewise, missng comacurd .
©c3 zan be sdded. . ! w ] .
| Ve Atar sppled S Mass Spectra Chramatograms Peak
Y | e | :
[ 3 00 100 —
Compoend  accacted 1D Ty Laduth
= A6z & NoHdips s &
m:m 2 ::np-nhsdm ! SW‘ f»
o 488 u fod chamge £ 7 *" ;
o 468 ’ WCM - ‘l&-
sy || Norisensbied < \ ‘
5 468 Nt Mast Svalisle - )O'I 22-‘
el — e p— By ey >
= 4n Wew 67 BEE et U0 Wl 2 W) G S SJ8 620 A3 43 632 43 &M
Newerod Mawz (Do) fetenton fmr freeny

Now filter the table so that it is only displaying Compound 463

To do this click on Create and drag the new tag onto the Show panel () [Edt 263 |
and click OK.

.\vu'_‘ e — =
3 Ceb T e Cn =imia]
ﬂil
Fetecence T Tiperment Fecen iernty Arvew Compowrd " .? o
IngortDuts  Seecton Agemert  Desgr et Mese Moy  De < [ bty nonhnear
Review Deconvolution Compound 463 Grdsoe © D0 @ decxatha v
After peak proking, ions are groused by compound In
# pracess caled decomakibion I e, Medn M Ch0M +34 Her
© Him f0ts deoomealtion wvk?
1 Heview the compuunds
Select comeounds Below Lo view:
* areas of the @n mep shamng the diferwnt
adduct farms
* the mass and retssbion bme profles of ¢ | g
ans H |
R - Create a fiiter | Z
gm“.zz:m e ‘ Shaw o Mide compaunds based on & seinction of Bher tags. MOve Lags 10 the ADCo0r Bte Dexes
| 1o crmate the fitar. #2c moce gucdance, planse ses the srion rvfarenis.
© Haw do 1 use tha ooreet!
Optmsse for your samgles . Avalable 1og Show tompounds that heve sl of these tags: e——
2 I!nmmuwx:n-tmpnwﬁmrm | Nt idmetibes (10 comprnnen) l P fonats (1 rn’!r.au\'jl
mh‘m.‘q. Uleemise, :::,T:mm‘ @ Mactoiscrange 2 2 (1098 compoondsl | |
te addes Ancen pvwuoe L mrpoun L ————
. Wm Sosah - 1l : 'Mm 4909 1"0‘5‘-«;-.-«\." Show compaunds that have st least coe of :
i Newss! Aveiable D63 corpownld thess tags: | Paak
v e E .Caeﬁad(anm {45 compowmuts [ 18
- - " 2 Eoned (1 nwwponinl| ‘
- | I
Campsuret  Accepted Teg ~ Adducn
o 482 @  Mammgs| | Hide campuuads that have uey of these tags:
oA P M ‘
O 485 ’ “'H’u
o ’ (Gommetne]
o487 P Melua | — -
O 40 - M-tz
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B e e : Section Complete +

The table will now display details for a single compound with the new tag.
Now right click on the M+Na adduct and select Remove from Compound
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The table will now display 2 tagged compounds the second one corresponding to the M+H adduct that has
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Use the Workflow to move to Review Compounds.

Note: the filter remains active as you move to this stage in the workflow making it easy to focus on the

adduct you are going to edit
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Select the compound 1429 and click Review selected compound this will open the Compound Review

stage focused on 1429.
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The view updates to show the minus sign now on the added isotope.
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Click on Save edits to accept the edit
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The m/z for the edited adduct updates to 1013.710 as the missing isotope is added.
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Click on Review Deconvolution on the workflow where the 2 compounds are still displayed as a result of
the active tag. Click on compound 463 and now in the M+Na pane right click and select Add to Compound

to add the edited adduct to compound 463.
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Note: following the addition of the missing isotope the Mass spectra for the M+Na adduct now coincides with
the other adduct s of Compound 463 as compared to the unedited form on page 59.
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As you add the edited adduct compound 1429 is collapsed into 463 leaving this as the only tagged form in

the table.
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Appendix 6: Within-subject Design

To create a Within-subject Design for your data set select this option on the Experiment Design Setup
page and enter the name of the design.

In this example there are 3 Subjects (i.e. patients A,B and C) who have been individually sampled: Before
Treatment:Dayl and then at 3 times following treatment: Day2, Day3 and Day4 .

My Compoand Timecoorse - Progenests CoMet (B l=ra]
Fée
Reference Run Experirent Revren ey Revew Peogenesi "800
mport Dets Seecton Agnment  Design Selup  Pesk Peng  Decomotbon  Compounts Compousdt Stats no n“nea r
W o o [*] v i Y . J
New W reip=

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

[60 )
|0 0| Between-subject Design o0, Within-subject Design
1©0] o0
Da samples from & given subject appear Have you taken samples from a given !
in only one condition? Then use the A Gulele subject under different conditions? Before | During | After
betwean-subject design. Fes: Then use the within-subject design. |
t Aermass

To sat up this design, you sinply group A2 B Note: you must have a sampile from
the runs accerding to the condition o every subject for every condition to use  patient x| = -
(factar lovel) of the samples. The A3 Remgwe 3 within-subject design.
ANOVA calculation assumen that the ~ . 5%
conditions are independent and < Ww- ﬁfﬂ"
therefore glves a statistical test of ! wiﬂ ot Pwwenty| T n B
whether the means of the conditions are
Al egual, Create a new experiment design | Edet ==

Name: IB day treatment of Patnentsl lactor  Pamentz| & = =

Add tang \nich
& Start with an empty layout will
-opy layout from

Create design | | Cancel | P
f
dif'favmcu can be eliminated or reduced
a5 a source of betwaen condition
ditferences (which helps to create a
mare powerful test),

The within-subject design can be thought
of as an extersion of the paired.samples
t-tast to Include comparison betwesan
mare than two repeated measures,

When the design page opens use the Add Subject and Add Condition buttons to create the matrix that fits
your experimental design, over typing the names as required.
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Then Drag and drop the Samples on to the correct 'cell' of the matrix.

File

g o San A A DR Comopath Copons | "'|9"'
mpertDMa  Seecton  Aigamest  Ded : it N ngndd e noniinear
o @ o o ) v W v v
3 day treatment of Patients | % l 7New W Help = |
Setup conditions and subjects FET
Setup the conditicns and subgects for your Day 1 Day_z Day_a Day_4 PrE p ,

experiment design on the right, and then assign each -
of your samples to the correct subject/conditon ceil
n the gnd. ()

1. Add a column for each condition.

2. Add 8 row for each subject,

3. Drag each of your samples to the correct lecation Pati A_Dayl A_Day2 A _Day3 A_Dayd
in the gnd. atient A

Fiter samples: | |

3 B
C_Day2 patient B B_Dayl B_Day2 B_Day ‘ _Days

C_Dayl

Patient C R

You can create additional Experimental Designs using the New tab

All of these Experimental Designs are available at all the following stages in the CoMet workflow
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Appendix 7: Power Analysis

Power analysis is a statistical technique, which is used to gauge how many replicates are needed to reliably
observe the abundance differences in your data. It is available through the Progenesis Stats section of the

workflow.

To perform a power analysis of the data click on
Ask another question at the top of the table in
the Progenesis Stats screen. A selection of 3

tools will appear in the form of questions.

Select the option

Are there any cutliers in my data?

:| Principal Components Analysis

Correlation Analysis

Does my data cluster according to my experimental conditions?

fit Group my compounds accerding te how similar their abundance profiles are,

Power Analysis
¥~ How many replicates should I run?

What is the power of my experiment?

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

It answers this question by informing you:

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

Using the Significant p<0.05 compounds (741), as an example, view the power analysis.
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File
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Fow many reghcstes should | ren! 100 armmeym— e ——————————————————————————— ————
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What's this? % 3 e E|
P
You heve £2,3% of your data wits power >0, i 80 B
Mots.. 10 s
& ° -
% o :
F . i
€ s0 ] L 3
E “
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;.
Tag fdter applied 20
? compounds may be hidden l foe l g 10 i
z z » i
-8
Compowr Anova gqValue Power Tag v  Clust * 0 o t— L T S o ot e R |
2 ] 4 5 6 7
1387 <1l <116 2995 @
Numbet of rephcates
1028 <1l. «1lE. 205 @
Ao b e wiari. | Standardised Abundance Profiles -
76 <1l «11E. 2995 @ Qo
A
529 BA8.. 678624 =995 @ . b L
852 355, 226613 2 995 @ E
6 151 75611 =995 @ o™
47 1.5, 7513 : 09 @ g s
568 179, 75313 2 905 ) 7 F
o
1388 655.. 28512 2 995 @ : b
528 B.56-. 295612 = 995 @ E i d
o g ]
931 162, ASKE12 2 995 o TR B 2 X
. m ' i as
Experiment design 4 o v -0 d e —
Review your data from a different perspective: ¥
Current design: | ABCD -

This is displayed graphically showing that 82.3% of your data with power > 0.8.
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Appendix 8: Using Clip Gallery to Save and Export Pictures and Data

At every stage of the CoMet workflow the images and data tables can be Added to the Clip Gallery.

The saved images are retained as part of the experiment and are stored accordingly. This facility allows you
to capture (high resolution) images that can be used in the development of specific reports and/or used as
part of the process of publishing your experimental findings.

As an example of using the ClipGallery, at the Compound Statistics view, displaying the PCA plot.
Right click on the Biplot View and select Add to clip gallery....

£3 Cobte Tieenial - Pregenesis Cotdat =
File
Asteerce b Srevrert aven erty e Corposrd "0 e
ot Oats  Swsecvon Agrrmars  DepgnSwiis  SeskPickmp Owstrisitsr Coopesssy  Composem Switc non I ' near
Question Principal Components Analysis
Ao there ary outhers w oy deta (. i s g —— A S ————p——

DOt3 Ory GATE CNS2SS RECONENG 09 MYy eaDey Wty

caedrtions E 04
What's this? : 23
Frecipi Conporerits Ayt Oroduces & dimpiined, 83 +
gragtezal tep ation of your Fast duta
0 3 Sawe AL ]
x 0.8 ¢ Peset soom
Adk aneihat quesivn > é 02 | T

W No e apghied NLEE

Lreats -Od
Compowr Aoovt gVakie Poeer Tog e Ous * 09 + +
P (il <130 38 QD 04 03 02 21 20 01 % .n.‘ 232 a4 0a

Principal Component 4 & 4 %
101 <1l. <1JE 93 9
o CLL IR 2900 Standardised Abundance Profiles -
(8 N 1. =138 R L ] B
35 B2e STRE1L = 3935 @ . . = )
] 385. 226010 : 005 9 |
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563 175, TSR3 : 005 _i: |
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sa BSE.. 235012 + 9993 @ i. "
a1 162 412 = 905 @ ! § '
Expenment desgn g — Al T
Revew your data from o dfferent perspectve:
Cumernt despe L ABCD .
£ Add to clip gallery ==
This will open a dialog displaying what is to be saved and Enter a title and description for this clipping:
allows you to alter the title and provides a description of the , s e sy

£

image for later reference.

Priwctod Conpueenet 7

ke Lo

|All Compounds PCA Graph I
IAII Compounds Biplot no filters applied |

Enter details as required and click Add to clip gallery

Add to clip gallery | Cancel
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To view, edit and/or export from the clip galley the gallery can be

accessed from the File menu.

£ CoMet Tutorial - Progenesis CoMet
File

[l Save
Cd3 Close

Experiment properties

| ShowClip Gallery |

X Bt

What's this?

Principal Components Analysis produces a si

po

& Clip Gallery

Clip Gallery

=)

Item size: o |E“]

Edit

Copy Image
Copy Title

Delete

|
|
j Copy Descripti
I ‘ opy Description 0 Met
e |

rogenesis

Export Image

All Compounds PCA Graph
All Compounds Biplot no filters applied

Progenesis CoMet logo

A high-resolution image that you can
use in presentations and posters to
show the software was used in your
research,

Data analysis performed using

Progenesis

CoMet

www.nonlinear.com

Progenesis CoMet analysis badge
A high-resolution image that you can
use in presentations and posters to
show the software was used in your
research,

| Export all... ll Close

Selecting an image in the gallery makes available an Actions menu that allows you to manipulate the output

of the image.

Note: there is also the capacity to Export all... the images in the experiments clip gallery which creates a list
of files in a folder of your choice where the file name is based on the image title.

Note: right clicking on a table and adding it to the Clip Gallery allows you to export the current content to

Excel.
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