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Introduction

This user guide takes you through a complete analysis of 22 LC-MS runs of metabolite containing samples
for 3 biological groups (6 replicate runs per group) and a set of 4 QC runs using the unique Progenesis QI
workflow. It starts with LC-MS data file loading then Alignment, followed by Analysis that creates a list of
interesting compounds (molecules) which are identified with compound search and then explored within
Compound 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 Progenesis QI
workflow, therefore if you are using your own data files please refer to Appendix 1 (page 79) 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 90 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. The table of contents allows you to focus on particular areas of the
workflow.

Data used in this user guide

We would like to thank Dr Giorgis Isaac at Waters Corporation, Milford USA for providing the example data
which has been adapted for this user guide as well as invaluable discussion on the handling of the data.

Waters 3

THE SCIENCE OF WHAT'S POSSIBLE!



Progenesis QI User Guide

Workflow approach to data analysis

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

Rewiew Experiment Rewview Identify Rewview Compound
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds Compounds Statistics
Stage Description Page
Import Data: Selection and review of data files for analysis 7
Import Data
() Automatic Processing: setting up steps for automatic processing 8
l After Automatic Processing: how to work with auto analysed data 12
Licemsi . . . . . P .
e Licensing: allows licensing of individual data files when there 14

is no dongle attached (Appendix 3)

M

Review
Alignment

Review Alignment: automatic and manual run alignment 15

M

Experiment

Design Setup Experiment Design Setup: defining one or more group set ups 22
for analysed aligned runs

Peak picking: setting parameters for and performing peak 25

@ picking of compound ions
l Review Normalisation: examine data normalisation methods 28
Review

30 Review Deconvolution: review and edit the various adduct, 30

forms of a compound

A 4
Identify

SIHLIES Identify Compounds: search identity of compounds using Progenesis 38
MetaScope and or other search engines

—

Review

Compounds Review Compounds: managing possible compound identities 60
exploring identity and expression between conditions

—

Compound
Statistics

Compound Statistics: performing multivariate statistical analysis on 71
tagged and selected groups of compounds

:
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Restoring or starting a new Metabolomics Tutorial
If working with your original data files then refer to Appendix 1 page 79.

To use the Tutorial data:

Open Progenesis QI and download the DataSet for the LC-MS user guide (.zip) 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.
‘C:\Users\john_smith\Documents\Progenesis QI Tutorial

—_— ==

File (3l FY)
Experimens nonlinear
@ A Waters Company

Getting started

Recent experiments
Here are some resources to help you
get started with Progenesis QI:
+ Fundamental concepts of the
Progenesis QI workflow
0 Open Experiment @ * User guide and tutorial data
- = — — n + Frequently-asked questions
@uvl <« Progenesis Ql .. + Progenesis Tutorial « [ 44 | [ Search Pragenesis Tutoria 2|
e eaiokiey =~ O @ EZinfo version information
@ BitTorrent Sync o Name B Date modified Version 3.0.3.0 of EZinfo is installed.
Im‘! Progenesis QI Tutorial HDMSe. Progenesi..  25/11/2015 14:21 . R .
Ml Desktop Quickly go to an ion map location
4l Libraries 3 Want to quickly validate your sample
| Documents i running by zooming to a known ion?
,—J'- Music 3
=] Pictures
B Videos
A Andy Borthwick
1% Computer
€ Network
4 Control Panel E T — + RN LA . i
PR e D
File name: Progenesis Q1 Tutorial HDMSe.Pro = | Experiments and Archives (*.Pre = o :
Jump to a specific m/z and RT using the
Go To Location tool in the top-left
corner of the ion maps.
Latest blog posts
+ [new Hi-N Quantitation For Clinical L4
. Discovery Proteomics
Other experiments + Food for thought at RAFA 2015
L] New + Big society for small molecules

22.3806.28842 + HUPO 2015: Proteomics, Progenesis -

Now you can restore the uncompressed Progenesis QI tutorial archive file. To do this, first locate the Tutorial
Archive file using the Open button.

This opens the 'Import from archive' dialog.

Select the Create a new experiment option and select the folder in which you placed the archive, using
Browse.

0l Import Experiment frem Archive @

Import experiment from archive
After importing the experiment from this archive, any changes to the experiment will be
saved to the location below, not back to the archive.

Replace an existing experiment

Experiment to replace:

@ Create a new experiment

Experiment name: Progenesis QI Tutorial HDOMSe

Save to folder: INProgenesis QI Tutorial_ HDMSe\Progenesis Tutorial| I Browse... I

l Import l[ Cancel l

Then press Import.

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

The archive will restore with the software opening at the first stage in the workflow, Import Data. The panel
on the left will display a ‘thumbnail’ for each run in the archive, indicating that they have been imported
successfully.

0l Progenesis QI Tutorial HDMSe - Progenesis QI E@@
Impeort Data A\Rge '*v:\e‘n' DE::::‘ 2:{39 Peak Picking Dec:i:xﬁon Co- :;:;txus Co?ne;;;:i\:ds cscgtps(:?czc n 0 n | I n ea r
o A Waters Company
Import Data ﬁctions = ‘ |£‘ © Help ~
Select your run data 100 200 300 400 500 600 700 800 900

Select one of the available data formats then | About this run

/z *
click the Import button: e

k140 ' ¢ ? 4 « Low energy peak count: 270,245
'.4.‘ X 'I A > L gaied * High energy peak count: 131,562
'

N

Format: | Waters (raw) v import.. | * Total ion intensity: 2.426e+006

® Masked areas : none

@ About this data format | $ Download others

Perform automatic processing

Click the button below to start automatic * Lrdad) | e sist Data import details

bat, Ameanng ciedaatenes
processing. This will analyse your data as far as e Polye it s n * Lock mass calibrated
possible, before suggesting the next step. o P )e Y vttt 4, Lock mass m/z: 556.2766
2 t H SRTRTEN
Start automatic processing I A i

Automatic processing can be started while runs
are importing.

7

© Learn more about automatic processing

Imported runs:

9 8
< Retention Time (min)

.‘” e
1l 4
I 1 ""!, '!; i
|A_LD_1 (high energy) |
100 200 300 400 500 600 700 800 900

! e
1 449 T Y

LA 3 gt L) I m/z *
A_LD_3 ii — ::‘;:'_‘ ey
s E 1} i .“
Y it g v . 'r :
. i al Tii |
il R Wl DATTEIRT R PR vy v o AV el
A_LD_4 A_LD_S A_LD_6 =i i rirea,
oy A 4 s e o |
o Ve I Bl
i T i =g 1 H
B_HD_1 B_HD_2 B_HD_3 2lc |
> p o 35 || o
s : > 3;3 } [-'I".‘ i'\, - = (e e
mi g O b U el £ 1 [ 2oom: (@[22 Section Complete ()
The data file format for this tutorial was .Raw. It was U Experiment Properties ==
acquired from a SYNAPT-G2S with the ionisation — : -
polarity set to pOSitive. IIonlsaTtlon-polanly.: Positive I
Runs in this experiment: 22
Feature detection: High resclution
. . Peak processing: Profile data
You can look at the current Experiment Properties Adduct definitions used in the experiment:
using the file menu. This displays details of the adduct Narne Adduct Mass Charge  Abundance
definitions that were used during data import. ME2H 2014552864 2 - .
M+H+Na 2399848711 2 -
] M+H-2H20 -35.0138529: 1 -
Note: total adduct abundances will be reported once MAH-H20 17003882 1 B e
Peak Picking has been performed. Mk 007776432 1 B
. . . . . M+NH. 1803382553 1 -
As this example is using HDMSe data it contains both
. M+Na 2298922068 1 -
low and high energy exact mass data.
M+CH3OH-+H 3302240118 1 - -
The HD (High Definition) refers to the presence of lon

Mobility data (Drift Time)

Waters
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Stage 1: Data import and QC review of data set

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

al Progenesis QI Tutorial HDMSe - Progenesis QI
File
Review Experiment Review Identify Review Compound
Impert Data Alignment Design Setup  Peak Picking Deconvolution Compounds Compounds Statistics
Import Data A_LD_1 (low energy)
Select your run data 100 200 300 400 500 600 700
Select one of the available data formats then 1|
click the Import button: » Sk
LR o
Format: | Waters (raw) 'H Import... "! “ !
o 1 ’
@ About this data format | % Download others 3 |‘ I
o il } !
Perform automatic processing 1 T k
Click the button below to start automatic + 1N e X s v s
processing. This will analyse your data as far as “ Ca TR e
possible, before suggesting the next step. - ' by Ve ey,
ol
Start automatic processing | . :l LI
w e forhi
Automatic processing can be started while runs E “ L ! |
are importing. L E | [
© Learn more about automatic processing L |
®|c ] '
£ il
Imported runs: o5 3 I‘ | | A i EL b
o | | |
-4 | ||‘ i —'l"| ’| l |
mi i 10 PRl N PP L S
i A_LD_1 (high energy)
300 400 500 600 700
b |4 g !
A_LD_3 e A £
M| =}
2 13 =
s 5]
"
i Y, —
o
=
i e (A 2y ERTRE TR - L BRREETRE
A_LD_4 A LD S A LD 6 1 ' L Ve
un ] wrer ity
r s I N | ot
" o =, 1 I L
; =l B B B
[i Laairs I Pl
k. i Chy- | E :
. gl || IR
i i i ~|E i i
AL s ult E | ' I
B_HD_1 B_HD_2 B_HD_3 2c 1oy
; o o =2 | il .
1} B 5 i Pyl E
i Al oy el ! |
3 5 = il | i | ‘ il i | |
hdl | Y W 178 1

o o=
A XX
nonlinear
A Waters Company
: @ Help -
Actions ‘ > ‘
800 500
T About this run
m/z
* Low energy peak count: 270,245
* High energy peak count: 131,562
* Total ion intensity: 2.426e+006
® Masked areas : none
Data import details
* Lock mass calibrated
i Lock mass m/z: 556.2766
Zoom: El
800 900
miz *
Zoom: @| Section Complete \:_>,J|

Each run appears as a 2D ion intensity map in the list. The current Run is displayed in the main window
showing both low and high energy data. 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 removed by right clicking on the run in the
list and selecting Remove run.

Details about the current run are displayed, top right, showing the Low and High energy peak counts and

Lock mass calibration status.

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. This is NOT used for this data set.

Now click Start automatic processing.

Waters
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Stage 2A: Automatic Processing of your data

Perform automatic processing

The Automatic Processing of your data can be set up and started Click the button below to start automatic
A o processing. This will analyse your data as far as
before the import of your data has been completed by clicking on possible, before suggesting the next step.

Start automatic processing. | start automatic processing |

Note: for this tutorial the data has been imported already. Automatic processing can be started while runs

are importing.

@ Learn more about automatic processing

Setup of processing steps in the Analysis Workflow, up to and including Peak Picking, can be performed in
the Automatic Processing wizard, these include:

e Select an alignment reference

e Automatic alignment of all runs to a reference run

o Define an Experiment design

e Automatic peak picking for compound ion detection

In this tutorial example you have 22 HDMSe LC-MS runs.

As the runs have already been imported, click Start automatic processing to setup the Automatic
processing wizard.

0l Start automatic processing EI@

Select an alignment reference
To compensate for drifts in retention time, all runs in the experiment must be aligned
to a single reference run.

How do you want to choose your alignment reference?
) Assess all runs in the experiment for suitability
@) Use the most suitable run from candidates that I select

! Use this run:

AlD1

For information on choosing the alignment reference, and why you might want to
select your own candidates, please see the online guidance,

Next = H Cancel

Progenesis QI provides three methods for choosing the alignment reference run, as described below:

1. Assess all runs in the experiment for suitability
This method compares every run in your experiment to every other run for similarity, then selects the
run with the greatest similarity to all other runs as the alignment reference.
If you have no prior knowledge about which of your runs would make a good reference, then this choice will
normally produce a good alignment reference for you. This method, however, can take a long time for a large
number of runs.

2. Use the most suitable run from candidates that | select
This method asks you to make a selection of reference candidates; the automatic algorithm then
chooses the best reference from this subset of runs.

This method is appropriate when you have some prior knowledge of your runs suitability as a reference:
i.e when all the candidate runs are pooled samples or when all the candidates are from a condition
that displays the largest set of common peptide ions.

3. Use this run
This method allows you to manually choose the reference run.

Manual selection gives you full control, but there are a couple of risks to note:
e If you choose a pending run which subsequently fails to load, alignment will not be performed.

Waters 8
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If you choose a run before it fully loads, and it turns out to have chromatography issues, alignment

will be negatively affected (for this reason we recommend that you let your reference run fully load
and assess its chromatography before loading further runs).

For this tutorial we will select the second option and click Next.

Now select all four of the QC runs as the Alignment Reference Candidates and click Mark selected runs.
These will be marked with a Candidate icon. Now click Next.

(I Start automatic processing

Select your alignment reference candidates
To mark a run for

as an ali it reference did
use the button below to mark multiple runs at once.

Mark selected runs

a1

0 of 22 runs marked as candidates

[E=5 BN =5

€, double-click it or

m

Cancel

0l Start automatic processing

Select your ali reference ¢
To mark a run for as an aligs it reference did

use the button below to mark multiple runs at once.

Clear all

4 of 22 runs marked as candidates

e, double-click it or

(=N Hom )

mn

<Back | [ Net> ][ Cancel |

You will now be asked if you want to align your runs automatically. Check box is ticked and select Next.

QI Start automatic processing
Automatic alignment

After selecting the experiment's alignment reference, the software can also
automatically align all runs.

After the alignment reference is chasen, do you want to start automatic alignment?

Yes, automatically align my runs I

[E=N el =)

< Back ]l Next > I[ Cancel

The next page of the processing wizard will ask you to define an Experiment Design. To enter a design at
this stage details of Experiment conditions must be available either as a MassLynx .SPL file or as a .CSV
file.

Note: if these are not available leave the Set up option unticked and click next. You can enter a design(s)

following automatic processing.

Waters
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For this tutorial the .spl file Progenesis QI_HDMSe Tutorial.spl is available in the folder you restored the
Tutorial Data Set.zip in.

0 Start sutomatic processing [E=H E=B =<5 0Ol Start automstic processing == E=n
Experiment design

N . : Experiment design
Experiment designs allow you to group and compare your samples according to their Experiment designs allow you to group and compare your samples according to their
FWHTTILE T experimental conditions.

By defining an experiment design in advance, statistical measures such as ANOVA can be

By defining an experiment design in advance, statistical measures such as ANCVA can be
calculated automatically.

calculated automatically.

Set up an experiment design Set up an experiment design

Enter a name for the experiment design: Enter a name for the experiment design:

Conditions

Load the criteria for grouping runs from this file: Load the criteria for grouping runs from this file:

I Browse... I CAUsers\andy borthwick\Documents\Customer Data\Progenesis QI vi

Group runs by: IVERSION I
VERSION |

Group runs by: | <no valid groups>

Condition
Index

What file formats are supported? What file formats are supported?

< Back ll Next > I[ Cancel

Select the appropriate criteria by which to group by; in this example select ‘Condition’ and then click Next
move forward to the next page of the processing wizard.

This asks you if you want to Perform peak picking and allow you to Set parameters.

(I Start automatic processing EI@
Peak picking

Peak picking is the process by which we locate the compound ions and their isotopic
peaks in your samples.

After the automatic alignment is finished, do you want to start automatic peak picking?
Perform peak picking

< Back ]I Finish I [ Cancel

For the purposes of this User guide we will use the default settings for peak picking.

Note: for more details on setting Peak Picking parameters refer to the section on Peak Picking (page 25).

Now click Finish to start the automatic processing.

Waters 10
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The Alignment process starts with the automatic selection of D_QC_4 as the reference

0 Automatic Processing (23%)

Automatic processing

Current step: Choosing an alignment reference...

==

+ Imparting runs: 22 of 22 processed

I" Selecting reference: Ch g an alig it ref; Ene I
Algning runs: Fending...
Creating design: Pending...
Peak picking: Pending...

Cancel |

0 Automatic Processing (42%)

Automatic processing
Current step: Aligning "A_LD_2"...

+ Importing runs: 22 of 22 processed

Is/ Selecting reference: D_QC 4 I
- Aligning runs: 1 of 21 processed

Creating design: Pending...

Peak picking: Pending...

Cancel ‘

Once Alignment completes the Design is applied and Peak Picking commences.

0l Automatic Processing (47%)

Automatic processing
Current step: Aligning 'B_HD_2"...

=)

+ Importing runs: 22 of 22 processed

" Selacting reference: D QC 4

5. Aligning runs: 7 of 21 processed I
Creating design: Pending...
Peak picking: Pending...

0 Automatic Processing (81%)

Automatic processing
Current step: Analysing...

Cancel |

+ Importing runs: 22 of 22 processed

+ Selecting references D_QC_4

+ Aligning runs: 21 of 21 processed
+ Creating design: Created

. Peak picking: Picking...

Cancel |

Finally the Automatic Processing completes reporting the number of compound lons found.

0l Processing Complete

Automatic processing complete.

Time taken: 12 minutes 49 seconds

(X

+ Importing runs: 22 of 22 processed

+ Selecting reference:  D_QC 4
+ Aligning runs: 21 of 21 processed
+ Creating design: Created

I + Peak picking:

6181 compound ions found I

Close |

As the whole process proceeds you get information on what stage has been performed and also the % of the
process that has been completed.

Note: if Progenesis QI, during import of data and/or
performing the various stages of Automatic Processing,

detects problems with the data then the Processing dialog

will report on the arising issue(s).

For example: failing to import one or more files.

Details on the various warnings and managing failure
messages are available in Appendix 2 (page 87)

0l Processing Complete

Automatic processing complete (with warnings).
Time taken: 10 minutes 21 seconds

==

& Impaorting runs: 22 of 22 processed

& 1 failed to import

+ Selecting reference: D_QC_3
+ Aligning runs: 20 of 20 processed
+ Creating design: Created

" Peak picking: 6069 compeound ions found

Close ‘

When the Automatic Processing completes click Close, the software remains at the Import Data stage of the
workflow where you can review the chromatography of the imported runs and remove/replace any runs that

have failed to import.

Waters
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Stage 2B: After Automatic Processing

When Processing completes, access to the later steps in the analysis workflow will depend on the steps
performed in the automatic processing. Here we outline the various paths and options you can take to
proceed with the analysis following Automatic Processing.

File X ITY
Review Experiment Review Identify Review Compound H
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds Compounds Statistics n O n I N ea r
0 A Waters Company

The flow chart gives you an overview of the various steps you can take to proceed with your automatically
processed data.

Import Data o Auto o | Import Data
@ | Processing v @
B A \ 4
Rewiew
Redo - AI';':n?en: P Close Auto
Alignment [V ~ Review Only Processing
A 4
Redo and —
. Experiment
Review, Add | agiionai essonsete | Add additional
additional Designs Expt. Designs
Expt Designs '
y
Redo Peak | Peak Picking
Pickin l .
9 @ Review Only
\ 4
Review
| Deconvolution
Lad
@
A 4

Identify
Compounds

_I_

Review
Compounds

£

Compound
Statistics

| ©

In this example where the data has been automatically processed once you Close the completed automatic
processing dialog you can either:

e Option A: Review the Chromatography at the Import Data stage (page 13) and then continue with
Reviewing Alignment quality (page 15).

e Option B: During the review process you decide to redo the alignment (page 15) and/or Peak
Picking (page 25).

Note: the tutorial data described here does not require redoing either alignment or peak picking so you can
step straight to Review Deconvolution. However, this guide is designed to support the analysis of your own
data sets as well, so it covers all stages of the workflow.

Tip: it is good practice to close your experiment following automatic analysis and create an archive (see
FAQs for details on creating an archive), and then reopen it and continue with analysis.

Waters 12
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Review Chromatography

Each data file appears as a 2D representation of the run. In the case of MSe and HDMSe data both high and

low energy maps are displayed.

At this stage you will be warned if any of the data files
have failed to import. The reasons for import failure(s)
include: run is centroided when importer is expecting a
profile (continuum) run, the run has a different polarity to

the other runs etc.

You can delete selected run(s) by left clicking on the run(s)

in the list.

Note: for this data set do not remove any files

T

D_QC_1

D_QC_2

D_QC_3

Q9 Q9

E_rum_1

E _run_2

E_run_3

X Remove these 3 runs

ZN

You can examine the quality of the imported runs using the 2D representation of the runs making use of the

Zoom tools (bottom right of the ion maps) and Panning tools.

al Progenesis QI Tutorial HDM5Se - Progenesis QI

File
Review Experiment
Import Data Alignment Design Setup
Import Data

Select your run data

click the Import button:

Select one of the available data formats then

Format: | Waters (.raw)

- I [ Import...

)

@ About this data format | $ Download others

Perform automatic processing
Click the button below to start automatic

possible, before suggesting the next step.

processing. This will analyse your data as far as

(2 Restart automatic processing

are importing.

Automatic processing can be started while runs

@ Learn more about automatic processing

Imported runs:

a1l i b
C_Norm_1 C_Norm_2 C_Meorm_3
T | e
A= =
il 1L [ M e
C_Norm_4 C_MNorm_6

C_Norm_5
¥ Tt 2 i

Review 1o

entify

Peak Picking Deconvolution Compounds

D_QC_4 (low energy)

3.0

3.5

0

4

=25
< Retention Time (min}

D_QC_4 (high

3.5

TR
M
ok

4.5
4 Retention Time (m

300

i ‘|||_ 1w=1‘

0 " | :

Review Compound
Compeounds Statistics
300
[
|
]
|
TN LT (R
I |
|
|
L u“'
| i
| ‘
| | )
| |
| I
! |

E] Actions *

350

350

m/z *

™
Zoom: @@

[ ]
AL IY
nonlinear
"AWaters Company

@ Help -

About this run
* Low energy peak count: 289,823
* High energy peak count: 140,835
# Total ion intensity: 2.668e+006
* Masked areas : none

Zoom: @@

# Alignment reference

This run is being used as the experiment's
alignment reference.

If you want to use a different run as the
alignment reference, you'll need to discard
any analysis and restart the automatic
processing:

(Z Restart automatic processing

Data import details

* Lock mass calibrated
i Lock mass m/fz: 556.2766

Section Complete ()

Note: details of the current run appear on the top right of the view.

Once you have reviewed the imported runs click on Review Alignment or Section Complete to move
forward to the Review Alignment Stage.

Waters
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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.

For details on how to use Licensing go to Appendix 3 (page 90)

Review Experiment
Import Data Licensing Alignment Design Setup

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

If you have performed an analysis using Automatic Processing without a valid dongle or do not have
the appropriate code to licence your runs, if you close Progenesis QI you will be warned that the
analysis will be lost.

. -
al Progenesis QI Tutorial HDMSe - Progenesis Q1 |E”E”E‘
File bl X X1
Import Data Licensing AIR;::;t Dlze)(s?::r;:t:lto Peak Picking )EE:::‘::?IDH Cn‘i?jr:“;ids Cn:egci\:vds C;{;F;‘;";C n 0 n I i n ea r

o A Waters Company
License Runs
This installation is currently restricted to analyse Licence License -
licensed runs only. Run name state this un

“\Users‘andy borthwick \Documents‘\Customer Data\Progenesis QI v2 2_Demo Suttes_Tutorial\Progenesis QI T... Unlicensed
To license your runs, you need an evaluation or

lease licence code which can be obtained from
a sales representative.

“\Usershandy borthwick \Documents \Customer Data\Progenesis QI v2.2_Demo Suttes_Tutoral\Progenesis QI T... Unlicensed
“\Usershandy borthwick \Documents \Customer Data\Progenesis QI v2.2_Demo Suttes_Tutoral\Progenesis QI T... Unlicensed

Onee licensed, your runs can be analysed on “Userstandy borthwick\Documents“\Customer Data“\Progenesis QI vZ2.2_Demo Suites_Tutorial \Progenesis QI T... Unlicensed
any installation of the software. The licence is

automatically included when archiving an

AUsershandy borthwick.Documents*Customer Data'\Progenesis Ql v2.2_Demo Sutes_Tutoral\Progenesis QI T... Unlicensed
“Users‘andy borthwick . Documents'Customer DataProgenesis Ql v2.2_Demo Suites_Tutorial'\Progenesis QI T... Unlicensed

experiment. -
. \Users'an)| (Il Unable to save experiment @ QI T... Unlicensed

If your runs have been licensed on another Users Q1T Ui d

computer, click here to make the licences el o o ... Unligense

available on this computer. A\Users\a l . You cannot save the analysis without a valid license. If you close now your [/ T, Unlicensed =

analysis will be lost.

QI T... Unlicensed
QI T... Unlicensed
QI T... Unlicensed
IGIT... Unlicensed

If you have one, you can open a licence file to
install.

If you have just installed a dongle, click here

Usershandy bofhwick \Documents Youstomer DalavProgenesis Q1 v2 2_Demo sufes_luonalrrogenesis @l T... Unlicensed
“Usershandy borthwick\Documents\Customer Data“\Progenesis Ql v2.2_Demo Suttes_Tutoral\Progenesis QI T... Unlicensed
“Userstandy borthwick’\Documents\Customer Data“\Progenesis Ql v2 2_Demo Suttes_Tutorial\Progenesis QI T... Unlicensed
“Userstandy borthwick’\Documents\Customer Data“\Progenesis Ql v2 2_Demo Suttes_Tutorial\Progenesis QI T... Unlicensed
\Usershandy borthwick’\Documents\Customer Data"Progenesis Q| v2 2_Demo Suites_Tutoral\Progenesis QI T... Unlicensed

‘\Users'andy borthwick\Documents\Customer Data"\Progenesis Ql v2 2_Demo Sutes_Tutorial\Progenesis QI T... Unlicensed

olaielele|e|ele2eelz|2|2eoe|o2 2
g
)
[
FEEEEEEEEEEEEEEEEEEE

‘\Usershandy borthwick\Documents\Customer Data*Progenesis Q| v2 2_Demo Suttes_Tutoral\Progenesis QI T... Unlicensed

Runlicence code: __ - - - Use Licence Code
Section Complete ()

Note: although the analysis will be lost (Alignment Peak Picking etc) the experiment file and all the ‘loaded
pre-processed runs are retained’. This allows you to reopen the experiment, when you have a licenced code
and/or dongle available, and redo the analysis steps without having to reload the data.

For more details on managing the licencing of your data refer to Appendix 3 (page 90)

Waters 14
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Stage 4: Review Alignment

At this stage, Review Alighment opens displaying the alignment of the runs to the Reference run

(D_QC_4).

Having performed the analysis automatically there will be icons next to each run in the vectors table

indicating that the run is protected from editing.
0 Progenesis QI Tutorial HDMSe - Progenesis QI o=
File ) _ c00en
Import Data A\Bge:’::ln: DEexs‘w',;; :eet’:o Peak Picking Detisznev::ion C&:Z?LGs Ccf:;:?:as ngmgc n On I I nea r

Review Alignment [

Show Aligned

-J [ showUnaigned | [X  Remove Vectors -

Sample ions are aligned to compensate for drifts in

retention time between runs. Vector editing

@ Learn about the visualisations shown here 100 200

Align retention times automatically - ﬂv "’
For maximum reproducibility, the software can

3
automatically align your runs. o~ ° o g;;{j
& This run is protected from editing

3

4

5

Review the alignment

5 8 oz
Ws’gé? 08 % 000 ©
od’g
8, o ARE

Transition

300 100

@mg . L] = [PV A

500 600 700 800 900

s ° n
X

000 890 4 © o -
&%&“ = %moa L

'&w &mmmm@ w08 ° w

A Waters Company

700 800 900

m/z *

Ion maps: #® Alignment target ® Run being aligned

Alignment quality:

Using the quality control measures, review and © ‘% <
edit the runs’ alignment: e|E &, e E
1. Order the runs by alignment score and v o o {
start by selecting the first run ~E LS Ll E |
2. Within each run, inspect and edit any mle 3’ ‘ 9 osd o] € |
areas rated as Needs Review g P .g i |
\ A8 'y
o 6’ s H
@ Learn about the review and editing process 3 & ae’& q‘q? j ﬂm "é"u Q,g n° ®a o ‘ = 2 1 ["’ " | |
° sZcuom L:(_ ' i i l L
5 n B { i {
Run Inclufer  Vectors |Score s 4 vk £
B HD.4 3 1474 057% Ion intensity map Total ion chromatogram
_HD._ 1
100 300 400 500 600 700 800 900
B_HDS 3 878 |959% i
B_HD_6 3 1485 |959% - 140007
C_Norm_1 3 866 |964% ~ 120004 ‘
C_Norm_2 g 876 |o61% o [ 10000 ‘ |
— 7 2
C_Norm_3 3 808 |961% — |« " g 8000 |
C_Norm_4 3 866  |965% - | fertyi g ] £ s \ / '
C_Norm 5 3 765 |osex% B ‘ : | \ }"
; , < 40001 ¥ \ 5 M
C_Norm_6 g 80 |961% = g | AeH g l | TR g
~|E i 4 \\
Yor bl e ! I 2000+ \‘ o A % |
baQci 3 914 961% o8 i J"i‘ Wt VAN ’N r‘\f', WAJ\',‘V”
D_QC2 3 971 96.3% £ 4 R — T =t T
_QC 3 2 = g ) 2 3 _4: 5. v 7 B 9
D.QcC3 g 825 96.4% | & y [ h LL ; Retention time (min)
D.QC.4 v 3 Ref . L2 L 1 ) L R

@ Good OK [@ Needs review

Section Complete \2) ‘

Note: for this tutorial data set, refinement of the alignment is NOT required, so you can move to page 19

without altering the alignment.

However, when reviewing the quality of alignment after ‘Automatic Analysis’ of a data set you may decide

that the alignment requires editing. Reviewing and editing are described in the following sections.

To do this click on the This run is protected from editing link above the ‘greyed out’ Align runs

automatically button.

Review Alignment

Sample ions are aligned to compensate for drifts in
retention time between runs.

@ Learn about the visualisations shown here

Align retention times automatically
For maximum reproducibility, the software can
automatically align your runs.

I S This run is protected from editing I

Review the alignment
Using the quality control measures, review and
edit the runs” alignment:
1. Order the runs by alignment score and
start by selecting the first run
2. Within each run, inspect and edit any
areas rated as Needs Review

@ Learn about the review and editing process

0l Protected from editing

Delete existing analysis?

If you change the alignment, it will invalidate the current analysis including compound
ion pattern and IDs, editing, and tags.

If you want to keep these, you should archive this experiment before changing the
alignment and moving forward.

I Delete analysis and allow editing ] E Cancel 1

Note: as you click on the link, you will be warned that you are discarding the current analysis (all steps

beyond alignment).
Details on editing alignment are described
Waters
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Layout of Alignment

To familiarize you with Progenesis QI Alignment, this section describes how to use the various graphical features used in

the alignment of the LC-MS runs.

0l Progenesis QI Tutorial HDMSe - Progenesis QI

File
Review
Alignment

®

Experiment
Design Setup

Review Identify
Peak Picking Deconvolution Compounds

Review
Compounds

Compoul
Import Data

nd

Statistics

Review Alignment Show Aligned

o |

Show Unaligned

Sample ions are aligned to compensate for drifts in

retention time between runs. Vector editing

@ Learn about the visualisations shown here 270 280 290 300

Align retention times automatically
For maximum reproducibility, the software can
automatically align your runs.

28

0]

% This run is protected from editing

3.0

he

(T

b

s

Alignment
Vector

|

tp
)

Review the alignment
Using the guality control measures, review and
edit the runsg’ alignment:

1.

=)

34

Order the runs by alignment score and
start by selecting the first run

. Within each run, inspect and edit any
areas rated as Needs Review

[

3.6
4 Retention Time (min)

© Leamn about the review and editing process

Run

E_HD_4

re

7% *

Ion intensity map

Table of Alignment

310 320

zoom: (@ (&[]

100

300

Vectors and Scores 500|600

B_HD_5 43

Current
Run
(Green)

B_HD_6
C_Norm_1

P%
96.4%

866
876

3
3

C_MNorm_2 96.1%

N\

C_Norm_3
C_Norm_4

3
3

808
866

96.1%
96.5%

iy

700 800 200

miz *

C_Norm_5
C_Norm_6
DQC1

765
859
914

95.8%

3
B
3

6

Current
Focus

96.1%

m

7

96.1%

8

D.QC2 !
1 L
[

D.QC3

3
3

971
825

96.3%

9
4 Retention Time (min)

'- | [’!;.‘hiﬂ

('

96.4%

.Ml'-.-i-—m |

DQc4 v Ref

4

P

Alignment quality:

Reference
Run
(Magenta)

Good oK Needs re

Ion maps: & Alignment target & Run being aligned

view

=5 EoR 5|
nl’..
nonlinear

A Waters Company

] X RemoveVectors -

Transition

270 280 290 300 310 320

3.0

Alpha Blend
display animates
between current

and reference runs

Il !

32

)
)

34

3.6
4 Retention Time (min

Total ion chrematogram

2500+

20001 Al

1500+ [ | [

Intensity

1000 | A

500+

T T
3.2 34
Refention time {min)

Section Complete () |

36

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 reference run is displayed in
magenta. Here is where you can review in detail the vectors and also place the manual alignment vectors

when required.

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 can be used to zoom in and also navigate thus helping

with accurate placement of manual vectors.

lon Intensity Map (Window C): shows the focus for the other windows. When you click on the view the blue
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 by clicking and dragging out a new area with the mouse.
This view also provides a visual quality metric for the Alignment of the runs, from green through yellow to

red.

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 (Window C).

Waters
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To best understand the process of alignment and the meaning of the | *" Inchwde? | Vectars | Score
scoring we will now undo the automatic alignment for C_Norm_4, ELlED.2 4 826 960%
then simulate a poorly aligned run by adding an incorrect manual B_HD_4 3 1474 957%
vector. B_HD 5 3 878 959%
B_HD. & 0 1485  959%
_ _ o C_Norm_1 3 866  064%
To setup the display so that it looks similar to the one below: € Norm.2 4 876 s
C_MNorm_3 3 808 061%
e If you have not already unlocked the Analysis (note padlock | <™ l‘ see . sea
icons in the runs table see right) then refer to page 15. C_Norm_5 _E
C_MNorm_6 3 859 96.1% |E
¢ Inthe Run table click on C_Norm_4 to make it current. You b.0C.1 4 oo g1
will now be looking at the alignment of C_Norm_4 to — —— .
D_QC_4 in the Unaligned view. e 3 71 963%
D.QC 3 3 825 964%
D.QC4 v % Ref -

First click on Remove Vectors and then select remove All vectors in the whole run.

0Ol Progenesis QI Tutorial HDMSe - Progenesis Q1 (=N Ech =)
File (LT Y
Review Experiment Review Identify Review Compound H
Impert Data Alignment Design Setup  Peak Picking Deconvolution Compounds Compeounds Statistics non | I near
o A Waters Company
Review Alignment Show Aligned  ~ ] [ Show Unaligned I I)(_ Remove Vectors =
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Automatic vectors in the current area
@ Learn about the visualisations shown here 27 280 290 300 310 Automatic vectors in the whole run 300 310 320 33
[ Allvectors in the current area m/z *
Align retention times automatically E |
For maximum reproducibility, the software can ‘ All vectors in the whole run |
automatically align your runs. | ! l
Align runs automatically | b= | ‘ | o ‘
D 1 run has no alignment vectors 1 | !
] I || ! ] l |
Review the alignment 82 i I | i | | L i I | |
Using the quality control measures, review and T | T
edit the runs’ alignment: - E | | - E ‘ |
1. Order the runs by alignment score and ] g [ | | o E :" |
start by selecting the first run E | E L
2. Within each run, inspect and edit any g I | [ ‘ |
areas rated as Needs Review k= | k= |
@ g | g |
@ Learn about the review and editing process 3 — g
: 2o WEIE |3 |
Run Include?  Vectors Score )
AimA o 057% E Lon intensity map Total ion chromatogram
- - " 100 200 300 400 500 600 700 800 900
B_HD_5 878 95.9% miz *
BE_HD_6 1485 95.9% - & 23001 )
1
o A"
C_Morm_1 866 96.4% Ny 20004 Al
C_Norm_2 876 961% d [
> fl
C_MNorm_3 808 96.1% [ i ‘b E 15004 | [ A
3 5 I
|c7Norm,4 0 96.5% = | = £ | [
T | 10004 ! i
C Norm_5 765 95.8% o B | A A
¥ | | . !
C_Norm_6 859  961% |5| | 1§ 1 soo s
- !
DQC1 914 96.1% 3 "
L o
5 1 £ T v T T T
DQc2 971 96.3% " § l[ b 28 3 32 34 6
D QC3 825 96.4% L & | ; [ i | Retention time (min)
boc4 v ot } - it ....H—h
o Alignment quality: Good oK Needs review i
Ion maps: & Alignment target & Run being aligned Section Complete ()

Note: the Retention Time alignment of this data is good between the runs as indicated by a high percentage
score (in the absence of any vectors) and the Alignment quality showing as ‘all’ green.

To simulate poor alignment, place a single manual vector on the Vector editing view (Window A). To do this,
in the Vector Editing panel, click and drag out a single vector then release the mouse button. By doing this a
single manual vector will appear with a length corresponding to the ‘drag’.

Note: the manual vector is red, to distinguish it from the automatic vectors (blue).
Waters 17
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The effect of adding this incorrect manual vector is to markedly reduce the Alignment score and also cause a
significant proportion of the Alignment quality squares to turn red on the lon Intensity Map (as shown below).

=]

0 Progenesis QI Tutorial HDMSe - Progenesis QI

File XTI YY)
Review Experiment Review Identify Review Compound
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds  Compounds Statistics n 0 n | I neai’
@ A Waters Campany
Review Alignment ShowAligned =] [ Show Unaligned | [ Remove Vectors ~
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
@ Learn about the | ions shown here 270 280 290 300 310 320 3 270 280 230 300 310 320 33
| [tz » [ miz *

For maximum reproducibility, the software can
sutomatically align your runs.

Align runs automatically 1 ! ‘ [

Review the alignment | l | | | |
Using the quality control measures, review and bl I o | I
edit the runs’ alignment: 11 I | | [l [ | |

Align retention times automatically = i ‘ = ‘ |

3.0
3.0

1. Order the runs by alignment scare and £ \ £ I o
start by selecting the first run - |= f | | -|= |
2. Within each run, inspect and edit any Ll i | | Ll \ 1 |
areas rated as Needs Review = | -
5 | ! s | ‘
@ Learn about the review and editing process 4 ?, | | - g | |
Run Include?  Vectors Score & &
B.HD.4 1474 957% - = = . .
BHD.S o O Ton intensity map Total ion chromatogram
100 200 300 400 500 600 700 800 900
B HD 6 1485 959% | Y
C_Norm_1 866 954% = . For g 1 23001 "
2 N
C_Norm_2 876 96.1% = 2000] I
C_Norm_3 808 95.1% L) ‘l
| c_Norm 4 1 48.9% + 15001 |
£
€_Norm_5 765 95.8% = s & |
© | 10004
C_Norm 6 859 95.1% -TE | Ii"“J
3 © N
D.QC1 o4 se1% |5 | |E o0
D.QC2 971 963% = fdi, 1
|8 ' th 3 il
D.QC3 825 964% £ LR L., S 0 T , . . :
fOKE 8 ot . ) 28 3 32 34 26
D_QC4 v Ref & 1 .* Jet ,H I % Retention time (min)
: L P
¥ LifFRRRIN HHTTIR 3 SR

Alignment guality: @ Good 0K @ Needs review i >
Ion maps: # Alignment target % Run being aligned pectionCompleteld)

Now place a second vector at a different location BUT this time click and release without deliberately
misaligning the vector.

0O Progenesis QI Tutorial HDMSe - Progenesis Q == ==
File *00 e
Review Experiment Review Identify Review Cempaund :
Import Dats  Alignment  Design Setup  Peak Picking Deconvolution Compounds — Compounds Statistics non | Inear
@ A Waters Company
Review Alignment ShowAligned - | [ ShowUnaligned | [X Remove Vectors -
sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
@ Leamn about the visualisations shown here 260 270 280 290 300 310 32| 260 270 280 290 300 310 32
[ m/z * I m/z *
Align retention times automatically - | | - | |
For maximum reproducibility, the software can & 2
automatically align your runs. ( |
Align runs automatically | |, | . |
w | w |
Review the alignment | | |
Using the quality control measures, review and . | . | I\ |
edit the runs' alignment: el | El .. |
1. Order the runs by alignment score and £ | | ‘ | £ | |
start by selecting the first run = | i = \ F
2. Within each run, inspect and edit any 2| g ( 2| g |
areas rated as Needs Review = F |
|5 | s | I
@ Learn about the review and editing process £ | ‘ 2 |
&8 | - !
Run Include?  Vectors Score o : o : | I
BHD 4 1474 957% “ . -
5 HDS e P Ion intensity map — Total ion chromatogram
B HD6 1485 959% i
- e 3500
C_Norm_1 866 964%
C_Norm_2 876  961% o 30001
€ Norm_3 808 961% £ 25004
[ciorm_a 2 650.7% - EZWU’
i
€ _Norm_5 765 058% ot v %1500
C_Nerm_6 853 961%
2 % 1000+
D.QC1 914 961% [E ! il
- ~hE T N 5001
DQc2 971 963% =i ol e e 41
w8 o
DQc3 825  964% € s : g g g y
Ll & i O T 5 52 54 55 58
DQC4 e Ref & ! L [" ’I ,H“ L gl Retention time (min}
LR R if AL AT IR
i
Alignment quality: @ Good ' OK [ Needs review i
lon maps: & Alignment target & Run being aligned Section Com

Notice how the correctly placed vector markedly improves the Score this is also reflected in the increased
proportion of the lon Intensity Map showing green indicating a good quality alignment.

Waters 18

THE SCIENCE OF WHAT'S POSSIBLE!



Progenesis QI User Guide

Reviewing quality of alignment vectors

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

Where the alignment has worked well, the alignment views will look as below with the lon Intensity Map
showing green indicating good quality alignment and the Transition view showing features pulsing slightly

but not moving up and down.

(I Progenesis QT Tutorial HDMSe - Progenesis QI [ = |23
File X I TY)
Review Experiment Review Identify Review Compound .
mport Data ~ Alignment  Design Setup  Peak Picking Deconvalution Compounds ~ Compounds Statistics non | Inear
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Review Alignment [ showAligned  -|[  ShowUnaligned | [X  RemoveVectors -
Sample ions are aligned to compensate for drifts in
retention time between runs, Vector editing Transition
@ Leamn about the visualisations shown here 150 160 170 180 190 200 210 150 160 170 180 190 200 210
LD w il | . T il ‘ —
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For maximum reproducibility, the software can |
automatically align your runs. | {D | |
" | = | |
Align runs automatically [l n | ‘
o o) | | |
Review the alignment - -
Using the quality control measures, review and e e ] |
edit the runs’ alignment: " = |
1. Order the runs by alignment score and £ £ ‘ ‘ |
start by selecting the first run ] % = % || |
2. Within each run, inspeet and edit any 2 2 | |
areas rated as Needs Review E | E | i
. . o5 o6 | | |
@ Learn about the review and editing process |4 | 5 o€ i |
& I
Run Include?  Vectors Score g ’ 2 ‘
B.HD_3 826  960% * = . = . Le
BHD.4 N Ton intensity map Total ion chromatogram
100|200 |00 |06 |00 |eo 700 |&dg |00
B.HDS 878 959% e
/fz
B_HD_6 1485 959% ] 2500
€ Norm 1 866 964% & 2000
C_Norm_2 876 961% )
C_Norm_3 808 961% - £1500
2
C_Norm_4 866  965% - &
5 ] 1000
C_Norm_5 765 958% | | 1 i
= & LA e
C_Norm_6 859 961% R 1 [ 1 s001
D.QC_1 914  961% L PR PR
=8 Ve ekt
D.Qc2 971 963% B el [ g g r :
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rE v = . Ll i S| ANCAR RS
Alignment quality: Good [ OK @ Needs review :
Ton maps: % Alignment target % Run being aligned Section Complete

Using the Simulated miss-aligned example from the previous section to explain the review process for

alignment, the alignment looks as below with a region of poor alignment (highlighted in red).
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Reviewing Quality of Alignment

At this point the quality metric, overlaid on the lon Intensity Map as coloured squares, acts as a guide
drawing your attention to areas of the alignment. These range from Good (Green) through OK (Yellow) to
Needs review (Red). Drag out a ‘Focus’ area that corresponds to one of the coloured squares. Three

example squares are examined here.

For a ‘green’ square the majority of the data appears overlapped (black) indicating good alignment. When

viewed in the Transition view the data appears to pulse.
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For a ‘yellow’ square some of the data appears overlapped (black) indicating OK alignment. When viewed in

the Transition view some of the data appears to pulse.
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When viewed in the Transition view little data appears to pulse.
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Note: the coloured metric should be used as a guide. In cases where there are a few ‘isolated’ red
squares this can also be indicative of ‘real’ differences between the two runs being aligned and should be
considered when examining the overall score and surrounding squares in the current alignment.

The weighted average of the individual squares gives the overall percentage score for each run’s alignment.

Ion intensity map

Run Include? Vectors Score
C_Norm_1 866 96.4% * T : e
) JEaeiRy ol e X m/z
C_Norm_2 876 96.1% “if Il l o
N
C_Norm_3 208 96.1% Y

| ¢ Norm 4 1 456% | ! --—:2_‘1_;;,_ e
C_Norm_5 765 95.8% R 0 2 e

€ ,
d 5 il i- - .
C_Norm_6 859 9%6.1% — |k v ' i i,
D.QC.1 914  96.1% 5 £ 0 | R
D.QC2 971 963% (=] o |® jreet ’
v nl - s D
D.QC3 825 96.4% G i m i ri ! \
D.QC 4 v Ref = v iy A L'-...-rhf"
Alignment quality: @ Good OK @ Needs review

Ion maps: & Alignment target & Run being aligned

Note: a marked red area combined with a low score clearly indicates a ‘miss alignment’ and may require
some manual intervention (see Appendix 4, page 91).

0 Progenesis QI Tutorial HDMSe - Progenesis QI o &=
File ©0Q0e0
Review Experiment Review Identify Review Compound .
ImportDats  Alignment DesignSetup PeskPicking Deconvolution Compounds ~Compounds  Statistics nonlinear
0 A Waters Company
Review Alignment [ Show Aligned - ] [ Show Unaligned ] [X Remove Vectors ~
Sample ions are aligned to compensate for drifts in N =
retention time between runs. Vector editing Automatic vectors in the current area
@ Learn about the visualisations shown here 100 200 300 400 500 600 700 Automatic vectors in the whole run 500 600 700 800 900
] . m/z *
g All vecte th it
Align retention times automatically - A ’ “oo? B0 9% S e ors!n € SIS SIE ¥ B . K
For maximum reproducibility, the software can Gy & All vectors in the whole run
automatically align your runs. ~ 0 =
° 8 A -
Align runs automatically i 8; o ° '.ib &%{ o &9“ i EARER W’
% o ® ’ 1
250338 : hesgys i
") Review the alignment uﬂ%% O 388G S g e - ",
Using the quality control measures, review and % %;;3%’% o&?g&;.:,- e P?vo": W e o
edit the runs’ alignment: P W °; & ‘:c 5 v Woog © n "
1. Order the runs by alignment score and 7 b o T i\ "
start by selecting the first run 2 E l. i
2. Within each run, inspect and edit any e q ~. }
areas rated as Needs Review E | |
@ Learn about the review and editing process 2 ff: P
o2 0 LN R
Run Include?  Vectors Score 3 | I 1 ‘I
8.HD_3 826  960% * e | 1 11 VR N AT S
B_HD 4 1474 95.7% Total ion chromatogram
B_HD_5 878 959% 100 [200 [300 [400 [s00 [eoo_ [700 800 900
m/z *
B_HD_6 1485 95.9% -t % |
_HD v 14000
C_Norm_1 866 96.4% 7 12000+
C_Norm_2 876 96.1% —
= 10000-|
C_Norm_3 808 96.1% > ’
- £ |
| c.Norm 4 866 96.5% £ 2000 y
= | |
C_Norm_5 765  958% e = 6000 | J
C_Norm_6 859 o61% |o| [2E 1000 )\ | i“#’j'&
v | {
| AL A It
D.QC.1 914 96.1% ~ L€ " | \ VA A Wi"
= s 2000-| JL ‘ '/W(\]"‘J\ \/\u W“n\ [ w¥
D_QC2 971 96.3% © |8 | % | R W WAA A
: . L e e e,
D.QC3 825 96.4% la § L o {v AT 1 1. 2 3 & 5 B 7 B i9
(3 % i B ﬁ 4 " Retention time (min)
2 4 L = - ik "l"ln ..n..i’- [
Alignment quality: @ Good ' OK @ Needs review :
Ion maps: # Alignment target % Run being aligned Section Complete ) ‘

The alignment quality of this data set does not require any manual intervention so before going to
the next section make sure you have Removed all manual vectors and re-performed the Automatic
alignment. To do this for C_Norm_4 first select Remove ‘All vectors in the whole run’ and then click
Align runs automatically.

Having aligned the runs automatically click Section Complete to move to Experiment Design Setup.
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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.

Note: If you have created a design as part of the automatic processing then it will appear as a Design tab.
However if you have reperformed the analysis ‘manually’ then the only tab displayed will be New.

There are two basic types of experimental designs:

0l Progenesis QI Tutorial HDMSe - Progenesis QI ol e ==
File ) ) ] ) ] L T
Import Data AFQE:::W DE:S::" r;eEtT.lt: Peak Picking DEE:::S\U".iDH Cu-ifjrctl‘.fﬁds CDT;‘CT;IdS C‘S:glpsclliizc nOn | I near

@ A Waters Company
New @ Help ~

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

)] o0
o o| Between-subject Design o-0| Within-subject Design
oo o0
Do samples from a given subject appear Have you taken samples from a given
in only one condition? Then use the A Delete subject under different conditions? Before | During After
between-subject design. R Then use the within-subject design.
smove
To set up this design, you simply group 22 Remove Note: you must have a sample from .
the runs according to the condition L every subject for every condition to use Patient X he L t2)
(factor level) of the samples. The A3 Remove a within-subject design.
AMNOVA calculation assumes that the .
conditions are independent and C Delete For exgmpleJ you woulc} choose t_hls type
therefore gives a statistical test of ) of design for a time series experiment T Y1 ¥z Y3
whether the means of the conditions are D where every subject has been sampled at
all equal. C2 Remove each time point.
C3 Remove To set up this design, you tell the 7 » o
el condition software not only which condition (factor ~ Patient Z
e level) each run belongs to but also which
subject it came from. The software will — — —

then perform a repeated measures
ANOVA.

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

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

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 5 page 96
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This experiment contains 4 conditions: A, B, C and D 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.

(Ol Create New Experiment Design (==

Enter a name for the experiment design:

IAIIconditionsI [E]

How do you want to group the runs?

@ Group the runs manually
Copy an existing design:
) Import criteria from a file:

Group runs by: | <no valid groups>

© What file formats are supported? I Create design I[ Cancel l

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

0l Progenesis QI Tutorial HDMSe - Progenesis QI [=n EoR =<
File A I X
Review Experiment Review Identify Review Compound :
Import Data Alignment Design Setup  Pezk Picking Deconvolution Compounds  Compounds Statistics non | I near
° A Waters Company
All conditions 1 % | New | © Help~
Setup conditions Runs | Add Selected Runs to Condition ¥
Setup the conditions that you want to compare below
(e.g., control, drug A, etc), and then assign each of I Add to new condition... |
your samples to the correct condition. B_HD_2 B_HD_3
@ C_Norm Delete [ cNorm
C_Norm 1 Remove W A0
C_Norm 2 Remove
C_Norm 3 Remove
B_HD_4 B_HD_5 B_HD_6
€_Norm 4 Remove
C_Norm_5 Remove
C_Norm_6 Remove
@ ALD Delete 1
A_LD_1 Remove D_QC_I D_QC_2 D_QC_3
A D2 Remove
A_LD_3 Remove
A_LD 4 Remove
ALD.S Remove
D_QC4
ALD6 Remove K K
Add condition...
Section Complete ()

To create a new condition

=

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. B_HD) by over typing the default name.

6. Repeat steps 1 to 5 until all the required 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.

All Conditions New

Q0
oo
o0

Which experiment design type do y

Between-subject Design

For this example there is a Progenesis QI_HDMSe Tutorial.SPL file available in the 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 runs by, for example: Condition.

0l Create New Experiment Design @

Enter a name for the experiment design:

®

How do you want to group the runs?

_! Group the runs manually

) Copy an existing design: | All conditions

@ Import criteria from a file: I:genesis QI_HDMSe Tutorial.spl I [ Browse... l

Group runs by: [Condition '|

When Create design is pressed the new tab refreshes to allow you to adjust the conditions.

Use Delete on the Conditions panel to remove conditions that are not required in this particular design i.e in
this example the QC.

0 Progenesis QI Tutorial HDMSe - Progenesis QI = Eom =)
File YY)
nportOata  Algumert  Dedon S sk Picking Decomoution Compounds  Compounds  Saics nonlinear

° A Waters Company
All conditions iMinusQC 1 X | New | @ relp -
Setup conditions Runs [ Add Selected Runs to Condition ¥
Setup the conditions that you want to compare below
(e.g., control, drug &, etc), and then assign each of
your samples to the correct condition.
ALD6 Remove
@ B_HD Delete
BHD 1 Remove
BHD2 Remove
B HD3 Remove
BHDA Remove
BHDS5 Remove
BHD 6 Remove
0 Qc |M
DQC1 Remove |
D.QC2 Remove |
D_QC_3 Remove
D_QC 4 Remove
Add condition... B Section Complete (3)

Note: On deleting a condition the runs will reappear in the Runs window.

Note: both designs are available as separate tabs.

To move to the next stage in the workflow, Peak Picking, click Section Complete.
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Stage 6A: 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 define thresholds for the detection of peaks across all of your aligned runs.
QI Progenesis QI Tutorial HDMSe - Progenesis QI = @
File I Xy
Review Experiment Review Identify Review Compound H
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds Compounds Statistics non | I near
o A Waters Company
. I @ Help ~
Peak Picking Compound ions: none
Peak picking is the process by which we locate the 100 200 300 400 500 600 700 800 900
compounds in your samples. | miz *
Set the parameters i i ' {
Settings can be changed to ensure the highest 5 ! i a
quality peak picking for your samples. i y’ l' ' I' h e
h
: |
~ ! '
Start automatic peak picking o' it ! . "
Note: peak picking replaces any existing 5 ila ' J
compounds, resetting the analysis. LB '
To improve the results of peak picking, simply ] o ' o
change the parameters and start again. BT ' ]
— §e g '
Start peak picking ) '
. e ! it T IR AT Y IR L e
' 1] J I' L)
LW ¥ "W vI "
' ' .r W ',
il 1y e, TN %
o ] ‘yl f (]
1
!
)
"Nk
©° ' | )
»! AT
'
~ '
| Py Il
- '
(3 |
©|E
< '
g ' iyl
e
c
CAR ' |
€
s | )
g | l ‘ jw J' =
| [ < c
IR i nnn('k""+‘| e Zoom: (@)
| Section Complete () ’

Note: if you have processed your data automatically and have NOT discarded your analysis as
described on page 15 then the Peak picking will appear as shown on page 27.

The ion intensity map displayed before Peak picking is for the Alignment Reference run. As the Peak
Picking takes place this is replaced by the Aggregate map generated from 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.

=

0l Peak Picking Parameters

Runs for peak picking I Peak picking limits | Retention time limits

Choose runs for peak picking

You can tick or un-tick each run to
control which will be used by the
peak picking algorithm. Although any
run which is left un-ticked will not
affect the compound ion outlines, it
will still have outlines added to it and
will be available in the experiment
design setup.

Run

Learn more about why you might not
want to select all runs.

B_HD_3
B HD 4
B_HD 3
B_HD 6
C_Norm_1
C_Norm_2
C_Norm_3
C_Norm_4
C_Norm_5 7

Cancel
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‘ Runs for peak picking I Peak picking limits I Retention time limits

) Absolute ion intensity

Sensitivity

You can adjust the sensitivity of
the peak picking algorithm using
these different methods. Each
sensitivity method examines the %B Peak
intensities of groups of MS peaks #= base Feal
to judge whether they are likely to
form part of an ion or whether
they represent noise and so
should be ignored. Peaks that are

The automatic sensitivity method uses a
noise estimation algorithm to determine
the noise levels in the data. The higher
the sensitivity value, the more compound
ions will be detected.

rejected as noise will not be used
to build ion cutlines.

fewer default more
3
Chromatographic peak width
The chromatographic peak width i = -
gives the length of time over [ Apply a minimum peak width
which an ion has eluted. If you set
a minimum peak width, any ion roP e e | s

that has eluted over a shorter
period will be rejected.
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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.

Note: for all 3 Sensitivity modes a Chromatographic peak [ chromatographic peak width
width (Retention time window) for the peaks can be set by | the ciromatographic peak with

gives the length of time over [4] Apply a minimurn peak width

applying a minimum retention window or peak width in which an ion has eluted. If you set
minutes_ tahr:tlr;l;nsuenl‘lur:dalévv:ftah;haonx;rnn | Minimum width: 0,15 minutes

period will be rejected.

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 if no limits are

defined.
0] Peak Picking Parameters (|
| Runs for peak picking | Peak picking limits | Retention time limits
Retention time limits
You can set the minimum and
maximum retention time for peak
picking. Tons that elute before or 0254666f minutes
after these values will be ignored.
[C] 1gnore ions after | 2.9972833: minutes
[t |

Click OK to close the Peak Picking Parameters dialog.

Press Start peak picking to start the detection process. Analysing

During peak picking, 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. (note: number of charge states represented reflects Adduct Definitions used in the experiment)
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The actual number of peaks (Compound lons) detected is recorded at the top of the ion intensity map.

0l Progenesis QI Tutorial HDMSe - Progenesis QI

File
Review Experiment Review Identify Review Compound
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds Compounds Statistics
Peak Picking | Compound ions: 6,181 found |

Peak picking is the process by which we locate the

400 500 600 700
compounds in your samples.

L i te I
1*&’7‘"‘“

'|,||

Set the parameters
Settings can be changed to ensure the highest -
quality peak picking for your samples.

Change parameters...

Start automatic peak picking
Note: peak picking replaces any existing
compounds, resetting the analysis. o

M -\-h-ﬂ-r-“; up ! fHH W

> f-.n- .

To improve the results of peak picking, simply
change the parameters and start again.

Start peak picking

i e A

|l ||I|I’|

{min)

8

* Retentiof Time

= |Chargestate: @i+ B2+
Review normalisation > >

3 ] ‘ 3 L]
1 "' [ [ I
i A

= e
Al Y]
nonlinear
“A Waters Company

© Help ~

800 900

mfz »

Yo
L

| ] N
,wlrﬁtrmm*‘ﬂ—- SR 11 N

Section Complete ()

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

QI Progenesis QI Tutorial HDMSe - Progenesis QI

File
Review Experiment Review Identify Review Compound
Impert Data Alignment Design Setup  Peak Picking Deconvolution Compeounds Compounds Statistics
Peak Picking Compound iens: 6,181 found
Peak picking is the process by which we locate the 350 355 360 365 370

Set the parameters
Settings can be changed to ensure the highest
quality peak picking for your samples.

Change parameters...

Start automatic peak picking |
Mote: peak picking replaces any existing
compounds, resetting the analysis. _

compounds in your samples. ‘ I/

aF

To improve the results of peak picking, simply

change the parameters and start again
@
Start peak picking i} I:D ] —/|

3.8

4.0

42

41
4 RetentiomFméeéTmin——

Charge state: @1+ @2+
|

f=lfe =]
Ll X T
nonlinear
A Waters Company
@ Help ~

375 380

mfz *

™

Section Complete ()

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

0l Progenesis QI Tutorial HDMSe - Progenesis QI E@
File ) ] o *00 e
Impert Data Alsge:nf\e‘n: DEe)(:\);: r;;?:: Peak Picking Dec:z'oeu:iun Cﬁi;:tfﬁds CD:ED\lcel.\;ds C‘S::aﬂf::l\gc n 0 n | | n ea r

Review normalisation Nermalisation Graphs | Normalisation Method
Normalisation is required to allow comparisons across E_HD_4
different sample runs.
By assuming that a significant number of compound
ions are unaffected by experimental conditions, we
can use the factor by which the sample as a whole
varies to normalise back to its reference.® 2 2
s s
Note: for each sample, only the compound ions @ - w
falling within its robust estimation limits (see graphs) s 5
are used to calculate the normalisation factor. Further 2 B
details of how it is calculated are available online. .é é
* Mormalisation reference: g g
A_LD_4
6— = — =
Normalisation factors: g Tl
. .
Run Factor  Loglfactor) T T T T T T
ALD 1 111 0,045 = 0 2000 4000 0 2000 4000 E
cempound ion compound ian
ALD 2 106 0027
B_HD_5 E_HD_6
ALD 3 101 00033 — —
ALD 4 100 0
ALDS 099 -0.0046
ALDSE 036 -0.018 = & @
s 5
B_HD_1 121 0.083 g u
= 5
B_HD_? 115 0.059 3 =
B_HD2 109 0036 3 g
= o
B_HD 4 107 0029 = =
B s . = .
B_HD 6 14 0017
. .
C_Norm_1 111 0.048 T T T T T T
€ Norm 2 113 0053 0 2000 4000 0 2000 4000
= = compound ion compound ion
C_Norm_3 111 0.045 i
C_Norm_4 104 0.018 - _ * Cempound ion log abundance ratios
Graph size: J — MNormalisation factor
<<Peakpicking || T e Robust estimation limits

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

Calculation of Normalisation Factor:

Progenesis QI will automatically select one of the runs that is
'least different' from all the other runs in the data set to be the
‘Normalising reference’. The run used is shown above the table
of Normalisation factors (in this example itis A_LD_4).

log abundance ratio

For each sample run, each blue dot shows the log of the
abundance ratio for a different compound (normalisation target 7] :

Reference abundance: 0.02157 (]
abundance/run abundance). Abundance: 21.5

Compound ion: 5.84_2651426m/z -
Abundance ratio: 0.001003

The details for individual Compound ions can be viewed as you

hold the cursor over the dots on the plot. On the graph the 0 , 0 |
compounds are shown ordered by ascending mean @ 2000 2000 5000 e a0

compound ion
abundance.
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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 calculation of the normalisation factor.

B_HD.5

| Upper robust-mean estimation limit: log(2.023) = 0.3061 |

| Mormalisation factor: log(L.038) = 0.01623

| Lower robust-mean estimation limit: log(0.5173) = -0.2863 |

(=]
5
2
&
g s
g . -
g [1] - e
;;;. Compound ion: 5.84_265.1426m/z . .
= -4 Abundance ratio: 0,.001003
Reference abundance: 0.02157 %
5] Abundance: 21.5
65— .
7 L
| | | | | |
0 1000 2000 3000 4000 5000
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.

Note: there are 5 Normalisation modes

Review
Compeounds

Rewview
Deconvalution

Identify
Compounds

Compound
Statistics

MNermalisation Graphsl Mormalisation Method I

l.'...
nonlinear

A Waters Company

Normalise to all compounds

Normalise to all compounds

MNermalise to a set of housekeeping compounds
MNermalise using tetal ion abundance

Mormalise to external standard

Don't use any normalisation

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.

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.

0l Progenesis Q1 Tutorial HDMSe - Progenesis QI [=n EcR(==<=|
File 1 rY)
Review Experiment Review Identify Review Compound H
Import Data Alignment Design Setup  Pezk Picking Deconvolution Compounds Compounds Statistics non | I near
° A Waters Company
3 : ] | @Help~
Review Deconvolution |Cr.|rnpound 4.24_458.2749n| |G,,d size: |5 |0 O |® Abwtm,s‘l =l
After peak picking, ions are grouped by compound in e
a process called deconvelution. ' M+H M+NH M+Na M+CH30H+H M+K About this compound
@ How does deconvolution work? Compound 4.24_458.2749n has the
Review the compounds _ - - _ | following properties:
Select compounds below to view: I * Retention time: 4.237 mins
# areas of the ion map showing the different ‘ | * Neutral mass: 458.2749
et forms . fqdfém: 4 (M+H, MENHS, MiNa, | |
* the mass and retention time profiles of their i
lons This compound's neutral mass and

adducts are based on mass differences

These views can be used to confirm the validity A
of your interesting compounds. between its adduct forms.
@ How do I use this screen?
Reviewing assistance

Optimise for your samples ) .
If any compounds have an ion whose profile The grid at the left shows all potential
ion locations for this compound.

doesn't match the majority in the compound, it
can be removed. Likewise, missing compound

ions can be added. Can you see any ions that could be

another adduct form of this compound?

Mo filt Jied 1 n 3 Or any that don't belong here? -
O niter a e
” E| Mass Spectra Chromatograms Peak

Compound Accepted ID Tag | ™ A

© 3.80_582.1334n M. - 1004 00 p.

© 4.00_284.1398n M

0 445_600.2399n M = 20 L5

© 4.40_586.3214n M 'g E <

© 4.66_B48.3573n M -z 601 _: 60-

5 453 574.2905n M 2 =
& : ] &4 S 40

O 4.30_542.2345n M

5 410 468.2212n M 20 20+

O 4,10_414.2488n M o i) e ‘ ‘ ‘ ‘ ‘ o2 o . ‘ ‘ . : ‘

O 8.96_484.3406n M 4575 458 7B85 450 4505 460 4605 461 4615 462 azz basl 426 428 43 432 43¢ 436 438

5 4,53 590.3537n M Neutral Mass (Da} Retention time (min)

O 7.64_484.2682n Mo

= N Section Complete 3 |

At this stage in the 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 an example: In Compound 4.24_458.2749n, 4 adducts have been detected: M+H, M+NH4, M+Na and
M+K (arrows) and displayed in the table. To find this compound easily, one may order the table by
compound using the header or scroll down slightly on the Compounds table.

© Help ~
Tip: the ‘About this’ panel, top right summarises the information for Grid size: =R o

the current compound. If not displayed click on the About this. .
About this compound

Compound 4.24 458.2749n has the
following properties:

The same details are available for the compound in the table to the « Retention time: 4.237 mins
bottom left. * Neutral mass: 458.2749
o ) * Adducts: 4 (M+H, M+NH4, M+Na, |

Use the Grid size to enlarge the montage view of the adducts. M+K) £
Using Compound 4.24_458.2749n we can look at how the This compound s feutral mass and
. N X . — . N X . adducts are based on mass differences
information is displayed on the multiple views following deconvolution. between its adduct forms.
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Note: for clarity the "About this’ pane can be hidden by clicking on (g ypous this

0 Progenesis QI Tutorial HOMSe - Progenesis QI =N R |
File 32X Xy
Review Experiment Review Identify Review Compound H
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds  Compounds Statistics n 0 n I I n ea r
0 A Waters Company
Revi : — @ Help ~
eview Deconvolution Compound 4.24_458.2749n Grid size: ©
After peak picking, ions are
a process called deconvoluti Montage of A M+Na M+CHa0H+H M+K M4+
@ How detected I I:I
Review the compoun| peaks B -
Select compounds belo ) _ _ | |
= areas of the ion map showing the d\ﬁ‘erEN E
adduct forms
* the mass and retention time profiles of their | l ‘
ons 1
These views can be used to confirm the validity -
of your interesting compounds.
@ How do I use this screen?
Optimise for your samples
If any compounds have an ion whose profile
doesn’t match the majority in th ok
can be removed. Likewise, missi
ions can be added. ' Mass Spectra Chromatograms
for Adducts for Adducts ] ] ,
™ Mo filter applied
'
Mass Spectra Chromatograms Peak
Compound Acceptedd. Tag | ¥ A \ \
- 100+ 100+
< 3.80_582.1334n C M-
= D f E
© 4.00_384.1998n M I
O 4.45_600.2999n M- = B 2 & F
© 440.586.3214n M- £ z N
© 4.66_648.3573n M- :E 601 3 507
© 4,53 574.2905n M ‘E g
o 40+ & 40
* 424 45827490 M e =
O 4.30_542.2945n M
207 20
© 4.10_468.2212n M-
© 4.10_414.2488n M- o o
T T T T T T T T U T T T T T T T T T T
© 8.96_484.3406n M 4575 458 4585 459 4585 460 4605 461 4615 462 422 424 426 428 43 432 434 436 4338
© 453.590.3537n M- Neutral Mass (Da) Retention time (min)
O 7.64_484.2682n M-
em v Section Complete )

(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 Methanol
adduct (M+CHsOH + H) has been detected.

M+CH30H+H M+E

O Expected location of M+ CH30H+H

O m/z: 491.3084
RT: 4.24 minutes

Visible area

mfz: 489.7847 to 495.8795
RT: 4.12 to 4.48 minutes

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.
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(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. An example is shown below for Compound 4.24 458.2749n.

Compound Accepted ID Tag | ™ Adducts Adduct count Neutral mass | m/z Retention time Fragmented?
© 4.66_648.3573n M+H, M+NHs, M+Na, M+K 4 648.3573 666.
© 4.53.574.2905n
* 424 458.2749n

mjfz
The m/z of the most abundant compound

§ ion. To calculate this, each ion's abundance
is defined as the sum of un-normalized

M+H, M+NHs, M+Na, M+K 574.2905 592.
M+H, M+NH4, M+Na, M+K

© 4.30_542.2945n M+H, Mpl. Bibla MLl 542.2945 - abundances for that ion across all samples.
M4H, M Based on these adducts:
© 410.468.2212n HH, M L mfee59. 2803 4682212 4862550 4097 Ves
O 4,10 414,2488n M+H, M+ * M+NH4 at m/z=476.3087 | 4 4142488 4322827 4.104 Yes
* M+Na at m/z=481.2619 .

O B . M+H, M+ . 37 .

8.06_484.3406n o MK at m/z=457.2361 4 484.3406 502.3745 8961 Yes
© 4.53.590.3537n M+H, M+ T T 4 580.3537 608.3875 4526 Yes

Mass Spectra

100+
(D) This panel shows the Mass Spectra for the —
detected adducts of the Compound, colour coded 8- -
by adduct, where the relative intensities are &
plotted against the Neutral mass scale. 2 gl
;3 40
204

o T T T T T T T T T
457.5 458 4585 459 4595 460 4605 461 4615 462
Neutral Mass (Da)

Chromatograms

100H I/

(E) This panel shows the Chromatograms for the a0 |
detected adducts of the Compound, colour coded .
by adduct, where the relative intensities are
plotted against the Retention Time scale.

Relative Intensity
o
=

o \

422 424 426 428 43 432 434 436 438
Retention time (min)

Peak

(F) This panel shows the actual Peak heights for the detected adducts of the
Compound, colour coded by adduct.

(o]
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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 dependent 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+NH4 adduct for compound Compound 4.24_458.2749n, right click on
the peak in the adduct panel and click Remove from compound.

@ Help ~

Compound 4.24_458.2749n Gridsize: = (0|0 ® About this

M+H M+MH4 M+Na M+CHz0H+H M+K

" RN =R .

Remave from Compound ‘

Add to Clip Gallery...

In the table the number of adducts for the compound is reduced by 1 and a tag (grey) indicating that the
adducts of this compound have been edited is created.

0! Progenesis QI Tutorial HDMSe - Progenesis Q1 el = =]
File *90 e
Review Experiment Review Identify Review Compound -
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds  Compounds Statistics n 0 n | I nea r
L A aters Campang
; . — @ Help ~

Review Deconvolution Compound 4.24_458.2749n Grid size: @ ‘ o ‘ O @ Aboutthis

After peak picking, ions are grouped by compound in a o

process called deconvolution. M+H M+NHa M+Na M+CH30H+H M+K

@ How does deconvolution work? |

Review the compounds
Select compounds below to view: - o |
« areas of the ion map shewing the different adduct ’ ’ l

forms
» the mass and retention time profiles of their ions

These views can be used to confirm the validity of l
your interesting compounds. -
@ How do I use this screen?

Optimise for your samples

If any compounds have an ion whose profile doesn't
match the majority in the compound, it can be
removed. Likewise, missing compound ions can be
added.

N filter applied -
Create.. | n 0

Mass Spectra Chromatograms Peak

Tag |~ Adducts Ac
M-+H-H20, M+Na, M+K

1004

2
N

M+H, M+NHs, M+K

@

=
@
=]

3
3
M+H, M+NHs, M+Na 3
M+H-Hz0, M+H, M+lia 3

M+NHe, M+Na, M+K

M+H-Hz0, M+Na, M+K

Relative Intensity
@
2
Relative Intensity
@
2

&

=
.
=]

M+H, M+Na, M+K
M+NHe, M+Na, M+K

5]

=
~
=]

M+H, M+NHs, M+K

M+NHe, M+Na, M+K

o T T T T T T T T 0 T T T T T T T T T
4575 458 4585 459 4595 460 4605 461 422 424 426 428 43 432 434 438 438
Neutral Mass (Da) Retention time (min)

= Section Complete (3) |

M+H, M+NHa, M+Na
M+H, M+2H, M+K
M+H, M+Na, M+K

T W oW oW oW oWowW oW W

T

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.
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If you now remove 2 of the remaining 3 adducts the montage view will change to display the full matrix of all
possible peak locations for expected second adducts dependant on the m/z values for these adducts. Also
as there is only one adduct detected the Neutral mass for the compound can no longer be calculated.

Try removing all the adducts from Compound 4.24 458.2749n to leave just the M+K.

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. Also the

individual Compound ions are displayed in the table i.e. Compound 4.24 497.2361

Note: because the peak is a charge state +1 this excludes M+2H and M+H+Na as being the compound’s

sole adduct on the basis of charge.

As an example to explore the posibility that Compound 4.24_497.2361’s sole adduct is M+Na try hovering
over the detected peaks for the expected adducts. In this case when you hover over M+H as the possible
second adduct you can see that although the chromatograms elute at the same retention time the mass

0l Pragenesis QI Tutorial HDMSe - Progenesis QI

File
Review
Alignment

Experiment
Import Data

Review
Design Setup  Pesk Picking  Deconvelution Compounds  Compounds

Identify

@

Compound 4.24_497.2361m/z

Review Deconvolution
After peak picking, ions are grouped by compound in a
process called deconvolution.

@ How does deconvolution work?

Review the compounds
Select compounds below to view:

« areas of the ion map showing the different adduct

forms

* the mass and retention time profiles of their ions
These views can be used to confirm the validity of
your interesting compounds.

@ How do 1 use this screen?

Optimise for your samples
If any compounds have an ion whose profile doesn't

match the majority in the compound, it can be
removed. Likewise, missing compound ions can be

added,
Creste.. |

Tag |* Add

Mo filter applied

Compound Accepted ID
O 4.06_314.1136m/z

0 10.00_510.3454m/z

O 4.06_130.0650m/z

0 10.00_505.3806m/z

O 4064554321 m/z

0 4.05_202.1486m/z

> 4.05_158.0601m/z

O 4.05_220.0059m/z

O 4.03_394.0223m/z
O 4.24_481.2619m/z
O 4.03_250.1801m/z
O 4.24 458.2803m/z
O 403 227.0834m/z

120

M+CH3OH+H

M+K

Mass Spectra

Review

Compound
Statistics

M+H

M+NHy M+Na

R R

M+CH30H+H

Gridsize: [2]0 O @ About this

M+K

== E=s]

LAl Y

nonlinear

A Waters Company

@ Help ~

M+ACN+H

Chromatograms

Relative Intensity
@ © =1
8 & 8

=
=

e
5]

l

Relative Intensity
a2 = B
8 8 8

&
&

M
5

i

4735 474 4745 475 4755 476 4765 477

Neutral Mass (Da) (assuming M+Na)

Retention time (min)

422 424 426 428 43 432 434 436

Section Complete () |

M+H M+NH M+Na M+CH30H+H
|
|
M#ha |
| l
!
I | .
v
Mass Spectra Chromatograms Peak
100 00
LLlig] BO-
IS >
£ 6o £ 60
3 3
& 40 & 40
20 20|
L

[ T T T T T T T T
4735 474 4745 475 4755 476 4765 477
|Neutral Mass (Da) (assuming M+Na)|

(15 T T T T T T T T T
422 424 426 428 43 432 434 436 438

Retention time (min)

spectra do not coincide. On this basis the second compound adduct cannot be M+H when M+Na is assumed
to be the sole detected adduct.
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Now try M+K as the assummed sole adduct of Compound 4.24_497.2361. This time when you hover over
the cursor over the M+NHas adduct both the m/z on the mass spectra and RT on the chromatogram appear to
coincide on the graphs with the corresponding location for the existing single adduct M+K.

Add to Compound
Add to Clip Gallery...

i | "Il]

M+NH4 M+Na M+CH3OH+H

Neutral Mass (Da)

Retention time {min)

Mass Spectra Chromatograms Peak
110 110
1007 100+
904 90
80 B0
& 70 2 70
& g
:E 60+ :; A0
2 504 2 5o
5 3
& 401 & ap
304 304
204 20
10 ‘ 1
. [}
| ' v | v ) ' v | | ) | ] ' ' v i
4575 458 4585 459 4595 460 4605 461 422 424 426 428 43 432 434 436 438

To add the M+NH4 adduct to the compound right click then add this second adduct to the compound. As you
add the second adduct the table will update to indicate that the compound has 2 adducts, a Neutral mass is
calculated (n appears after the compound in the table) and the matrix is replaced by a single row of adducts.
This can be explored for the presence of additional adducts, in this case an additional 2 adducts can also be

added (M+H and M+Na).

Exploring the expected location for the second adduct of a compound

After Peak picking 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.

0 Progenesis Q Tutorial HDMSe - Progenesis Q1 Felfa==
File LA XY
Reviev Experiment Review dentify Review Compound .
ImportData  Alignment DesignSetup Peak Picking Deconvolution Compounds ~Compounds  Statistics nonlinear
[ Avaters Company
Review Deconvolution Compound 0.57_138.0560m/z Grid size: m 00O ® Aboutthis Ll
After peak picking, ions are grouped by compound in a s
process called deconvolution. 2H20 M+H-H20 M+H M+NH: M+Na M+CH30H+H M+K M+ACN+H
@ How does deconvolution work? [ .
Review the compounds | | l ‘ I | | | ‘ -
Select compounds below to view: |
« areas of the ion map showing the different adduet . i ‘ | 3
forms : a I i L
« the mass and retention time profiles of their ions M+H | ‘
These views can be used to confirm the validity of | — ‘ |
your interesting compounds. | 1 ‘ F {
@ How do I use this screen?
Optimise for your samples | I
1F any compounds have an ion whose profile doesn't M+NHe * | | ~
match the majority in the compound, it can be |
removed. Likewise, missing compound ions can be l L n ]
added.
Mass Spectra Chromatograms Peak

No filter applied ; B
Create.. | 1o P e ¢ )
1001 1001 —
sunt Neutral mass m/z Retention time Fragmenter [\
<unknown> 5521906 568 Ves 0 B
<unknown> 4751069 568 No 80+ 80
70,0207 . /

3400568 3790207 568 ves o 701 o 70l
<unknown> 2901455 568 No K H
<unknown>  283.0002 568 No Lyl Ly
2259999 2659626 568 ves 2 5o 2 s

5 g

o o

= a0 = 401
<unknown> 1320764 568 Ves
8373120 8603012 561 ves e ”
6332119 6562011 561 Ves 20+ 20{ \
<unknown> 4850622 561 No 1] 10] \
<unknown> 422.1046 561 No 1 N

| . —

<unknown> 3790832 561 Yes 1365 137 1375 138 1385 139 055 06 065 07 075 08
3640980 365053 561 ves = Neutral Mass (Do} (assuming M-H) Retention time (min)
<unknown> 3350951 561 Ves

Section Complete (3) |
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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
and selecting Add to compound.

By adding the second adduct the montage and table will update to reflect the addition of the adduct to the
compound and a 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 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.

Before creating new tags you can remove the automatically

; K X X X i it Tags ==
generated ‘Edited’ you created in the previous section. Right click on E‘:’:JTN:MQ e Rename tsg Merge tags
the table and select ‘Edit tags’ click Delete tag and then OK. 0 Togname

As an example of the use of tags we will set out to identify the
compounds that show a significant (Anova p-value < 0.05), 2 fold or
greater increase in abundance for one of the conditions (A_LD, B_HD
or C_Norm).

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 applied

Create... |

Compound Accepted ID Tag |* Adducts Addu
© 4,00_384.1998n M+H, M+NH,, M+Na, M+K s Ol Mew Quick Tag [
© 433.486.2313n M+H, M+Na, M+K 3 Where a compound has:
© 500 440, M+MHs, M+Na, M+K 3

sl Ne tags to assign ¢ Anova p-value: |2 = | -
© 047 4597 M+H, M+Na, M+K 3
© 8.96.440 New tag.. MNHa, M+Na, MK 3 Apply the following tag:
- Quick Tags 3 Anova p-value... =
© 8373824 B 3 @| Anova p-value £ 0.05
© 0451058 (1 Edit tags Max fold change... 3
00457006  Addto Clip Gallery.. Minimum CV.. 3
© 0553310857 Not identified 3 [ Create tag l [ Cancel
© 0.46_405.7886n Not fragmented 3
© 9,02 574.0949n Separated by drift time 3
© 8.95 306.2877n Identified and separated by drift tirme 3
© 04733377670 M+H-Hz20, M+H, M+K 3

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

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

No filter applied

Create... |

Compound Accepted ID Tag |~ Adducts Addu 0l New Quick Tag :
© 4.00_384.1998n M+H, M+NH;, M+Na, M+K 4

- Where a compound has:
© 4,33 486.2313n M+H, M+Na, M+K 3
© 5,00 440,1684n M+NHs, M+Na, M+K 3 Max fold Change: E| H
@ A -value = 0.05 ;i
© 4] @ Anovap-value M+H, M+Na, M+K 3 Apply the following tag:
o 89 New tag... @  M+NH M+Na, MK 3 =

£ "| Max fold change = 2

0 9.5 Quick Tags Anova p-value... 3
© 04 & Eittags Max fold change... 3
© 04 Add to Clip Gallery... Minimurn CV... 3 [ Create tag ] [ Cancel
0O 0.55 = TveEm Not identified 3
© 0.46_403.7886n Not fragmented 3
© 8.02_574.0949n Separated by drift time E
© 856 396.2877n Identified and separated by drift time E
O 047_352.7767n L] TFH-AZO, MFH; MR 3

To add a second ‘Quick Tag’ for those compounds with a Fold difference of 2 or greater, right click on the

table to open the ‘Tag’ menu. Select Quick Tags and then Max fold change and accept the default value (=

2).
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You will be offered a tag named Max fold change 2 2.

On pressing Create tag a second tag appears in the
table against all the compounds with a Max fold change =

2.

Now to get the table to display only those compounds
which satisfy the required criteria, i.e. those compounds
that display a significant 2 fold or greater increase in

Mean abundance, apply a filter.

To set up afilter click Create to open the Filter dialog and drag -
the new tags on to the Show compounds with all of these tags. J

QI Filter the compounds

==

Create a filter
Show or hide compounds based on a selection of their tags. Move tags to the appropriate boxes

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

@ Anova p-value £ 005 (1258 compounds)

to create the filter. For more guidance, please see the online reference.
O Max fold change = 2 (450 compounds) ‘

Show compounds that have at |east one of
these tags:

Hide compounds that have any of these tags:

—

* Nofilter applied
-

Compound Accepted ID Tag | = Adducts

O 493 _426.1888n M+NHs, M+Na, M+K “
0 5.15_312.2079n @ M+H-H20, M+H, M+NH,

© 4.77_442.1479n @ M+H-2H20, M+H-H20, M+H

o

) 4.73_6582.3840n
) 5.87_344.1838n
) 6.22_310.0805n
) 6.67_342.1801n
) 7.36_470.2521n L ]
) 7.64_484.2682n
) 8.61_668.3078n
) 8.66_640.1120n
) B8.96_396.2877n

M+H, M+NH;, M+K
M+H-Hz0, M+Na, M+K
M+H, M+Na, M+K
M+H, M+Na, M+K
M+NH,, M+Na, M+K
M+NH,, M+Na, M+K
M+H-Hz0, M+Na, M+K
M+H, M+NHz, M+Na
M+H, M+NHz, M+Na

o 0 0 0 0 0 0
ee

O
ee

v No filter applied

0l Filter the compounds

==l

Create a filter

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

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

0 Anova p-value £ 0.05 | unds)
Max fold change 2 2 (450
g

mpounds)

Show compounds that have at least one of
these tags:

Hide compounds that have any of these tags:

Clear the filter

On clicking OK the table now displays only those compounds with the 2 tags. This example is ordered by

number of adducts (adduct count)

Note: the Tag filter panel has changed, informing you

that a filter is currently applied.

‘ "r Tag filter applied

compounds may be hidden

|
Compound Accepted ID Tag | ™ Adducts
* 7.11_308.1069n W M+H-H20, M+H, M+Na, M+K ig
= =

© 6.50_270.1040n "] M+H, M+Na, M+K

© 6.22_308.0856n & MHH MtNa, MK

© §.01_3221212n & MHH M4Na, M+K

© §.20_3222747n & M+H M+Na, M+K

© 6.22_210.0805n & MHH M+Na, MK

© 821 3221218n & MHH MiNa, MK

© 7.13_308.1991n & MHH MtNa, MK

© 7.12_366.9904n @  MiNHy, M+ACN+H

© 8.02_322.2790n @&  MiNa, M+K

© 2.90_213.0336n & MNa M4K =

With the filter still active click Section Complete to move to the Identify Compounds stage.
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Stage 8: Identify Compounds
The user guide now describes how to identify compounds from all or a subset of compounds.

Note: that the filter you applied at the previous stage is currently active.

To display all the compounds in the table click Edit and then ‘ e e hidden [ |‘

click on Clear the filter and then OK. : i
[ Search for identifications ] 1

To Find Compound 3.78 412.0375n, which has a neutral mass of egend:

412.0375, either scroll to the right in the table or expand the table by :
dragging the icon to the right of the table. Then order the table on i
descending number of adducts (Adduct count).

pted ID Tag | ~

"7 Mo filter applied
Compound Accepted ID Tag |~ Identifications Fragmented? Meutral mass Drift time  Adduct count
© 4.45_600.2999n 0 Yes 600.2999 & “
mfz =
© 7.11_308.1069n L 0 Yes 3081089 The m/z of the most abundant compound
© 4.20_442.2051n 0 Yes 4422051
© 041_217.9769n 0 Yes 2179769
* 378 412.0375n 0
© 440 586.3214n 0 Yes 5863214 6043553 5.56 4
© 4.66_648.3573n 0 Yes 6483573 6663911 6.21 4
© B.67_447.2996n 0 Yes 4472996 4483068 4.81 4
© 4.05_454.2413n 0 Yes 4542413 4552486 405 4
© 3.82_245.18627n 0 Yes 2451627 287.1910 2.86 3
© 3.53_296.147Bn 0 Yes 2961478 3351100 297 3
© 421 413.9765n 0 Yes 413.9765 4320103 3.89 3 -
0 of 5152 compounds have been identified.]

At this stage the view displays the pattern of fragmentation for the selected compound

0l Progenesis QI Tutorial HDMSe - Progenesis QI [P ]
File ) ) . . Al X
Import Data AI'R;I:'\:N D?:; :rg:t": o Pesk Picking Dec:::ua e CD] ﬁ.i?ﬁas Cu'rzne[;\l‘uau:vds c;r;p;l‘.u[r;u nonlinear

(] “A Waters Company
Identify Compounds Compound 3.78_412.0375n @ Help ~

Select your identification method:

I 24, Progenesis MetaScope -

@ About this method | 4 Download others

Filter the compounds
Using the list below, filter the compounds to
show only those you want to identify.

Intensity

|
Choose search parameters Peak mjz: 218.0124
Select your MetaScope search parameters or Intensity: 5476.62 (57.30%)
create a new parameter set:

Tutorial No Fragmentation | [ Edit - ‘
[

Search for identifications

Identifications will be assigned to the T T T T T — T T i T T T T T T T
relevant compounds automatically. 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460

- m/z
Search for identifications Legend: @ Matched fragment @ Unmatched fragment

. Nofilter applied

v

Compound Accepted ID Tag | v
© 445 600.2999n
© 7.11_308.1069n *
© 4.20 442.2051n
© 041 _217.8769n
© 440 .586.3214n
O 4.66_648.3573n
O 6.67_447.2996n
© 4,05 454.2413n

=

No identifications have been imported for this compound

n »

|0 of 5152 compounds have been identified. |

Clear compound identifications - Section Complete ()

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

Currently there are 5152 compounds of which none have been identified.

Waters 38

THE SCIENCE OF WHAT'S POSSIBLE!



Progenesis QI User Guide

Identification of compounds using the search method Progenesis

MetaScope

This identification method is designed to support identifications from a number of different databases.

Depending on the available information in the database and the type of search being performed you can
create and save re-usable search parameter sets.

For example: searching a database using compound values for Mass and Retention Time.

QI Progenesis QI Tutorial HDMSe - Progenesis QI

File
Review
Alignment

Experiment

Import Data Design Setup

Identify Compounds

Select your identification method:

Peak Picking Deconvolution Comp|

Review Idel

==

0 Edit Search Parameters

MetaScope search parameters

Define a set of MetaScope parameters that can be saved for later
reuse. Learn more in the online reference.

Compound 3.7

<, Progenesis MetaScope

-

@ About this method | 4 Download others

Filter the compounds

Using the list below, filter the compounds to ?.
show only those you want to identify. s
£

Choose search parameters
Select your MetaScope search parameters or
create a new parameter set:
ITutonaI No Fragmentation VI [ Edit -

Edit...
Search for identifications I I 1
Identifications will be assigned to th
compounds automatically. Create new... at]

Search for i

No filter applied [—

Create a copy..

Delete

Compoun:i

© 3.78_439.0063m/z
© 3.78_437.5062m/z
© 378_432.0168m/z
© 378.4305113n

Accepted ID Tag

. -

© 378_411.0488m/z
© 3.78_400.0568n
1 m

0 of 5152 e been identified.

Clear compound identifications

-

MName:

Tutorial No Fragmentation

Compound database

CA\Program Files (x86)\Nenlinear Dynamics\Prog Browse... |
Data format: | Auto-detect '|

Search parameters

Precursor tolerance: 12 ppm v|
Retention time within: 0.1 minutes '|
CCS within: | 2.5 %

Additional compound properties source

[T] Read additional compound properties from this file

CAUsers\andy.borthwick\Documents\Customer [

Fragment search method
@ Do not use fragmentation data

J Perform theoretical fragmentation

Fragment tolerance: | 12 =0y
Perferm fragment database search
Browse... |
Fragment tolerance: |12 ppm
Save search parameters l [ Cancel |

= ||

'.’..o
nonlinear

A Waters Company
%) Help ~

400 420 460

Section Complete () |

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, Retention time, Collisional Cross Section and Theoretical Fragmentation depending
on the format and content of the database.

Set the Precursor tolerance to 12ppm, in this case you can use the Tutorial No Fragmentation search

parameters as shown above.

Browse to locate the database file.

Location of example Structure Data Format (SDF) files after install:

C:\Program Files (x86)\Nonlinear Dynamics\Progenesis QI\Plugins\MetaScopeSearch\SDF Databases\

Select: Tutorial Fragmentation.sdf (if not already selected)

Waters
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There are a number of Data Formats available including Auto-detect, which we will Auto-detect -
use here. Auto-detect
PubChem Compound
PubChem Substance
. . L g . Lipid Maps
Save the Search Parameters and click Search for identifications. HMDE
DrugBank
KEGG
A dialog will tell you the number of compounds that you have imported identifications RCSE PDB
9 Yy p Yy p ChemDB
for. ChemBank
Mcard
0l Progenesis QI @I CAS
- Chegl
@@ Identification results
B Successfully imported identifications for 70 compounds,
- Mo filt lied
I’ o Titer appln
To focus only on the identified compounds, hide all Compound ficceptediDamiilao B
; 1 ; * 415 4282702 — ‘
the unidentified compounds. To do this you must SE = @  Anova prualue <005 =
first tag all the unidentified compounds. Right click TSR @ Maxfold change > 2
on the table and select the Quick Tag for Not N ‘;zi;i@ RE—
identified. R )
© 7132761 Mew tag... No identificati
© 0775201 Quick Tags 4 Anova p-value...
. . © B.54.426.2 ? Edit tags Max fold change...
Then create a filter that hides these compounds by 08656401  Addto Clip Gallery.. Minimurm CV...
selecting Create and dragging the Not identified © 453.500.3537n @  Notidentified
tag on to the Hide panel. © 8.54.470.3255n - Not fragmented
L T Separated by drift time
70 of 5152 compounds have been identified. Identified and separated by drift time
CI|Ck OK to apply the f||ter [ Clear compound identifications - ]

Having imported the search results you can see there are
a number of possible identifications for the identified
compounds.

Mo filter applied
-
.

Ul Filter the compounds

==l

Create a filter

Show or hide compounds based on a selection of their tags. Move tags to the appropriate

boxes to create the filter. For more guidance, please see the online reference.
-

Available tags: Show compounds that have all of these

tags:

O Anova p-value £ 005 (1258 compounds)
@ Max fold change > 2 (450 compounds) | |

Show compounds that have at least one of

Possible identifications for the current compound are these tags:

ranked on an overall Score based on, Mass error, | |
Retention Time error (if available), Isotope Similarity
(calculated from the comparison of the measured isotope
distribution for the compound vs the theoretical based on
the compound formula, Fragmentation Score and the
compound’s Collisional Cross-Section (CCS) if
available.

Hide compounds that have any of these
tags:

‘ Not identified (5082 compounds) I

Clear the filter

Find Compound 2.91_151.0638n. The solid grey icon to the left of the Compound column indicates
possible identifications have been made for this compound. With the available Retention time data for
Paracetamol this would indicate that Paracetamol is a stronger match.

| [Possible identifications: 4
P r—

Tag filter applied
compounds may be hidden

Retention time | Score  Fragmentation score | Mass error (ppm)

Compound ID  Description Adducts  Formula

[ st pamceam b caunn

Q

Compound Accepted ID Tag
HMDB02210  2-Phenylglycine M+H-H... CHaNO;
HMDB12219 Dopamine quinone M+H-H... CaHaNO: H
HMDB29703 Methyl 2-aminobenzoate M+H-H.. CiHaNO:
4.29_162.0684n
1.68_179.0954n
[1.42_136.0758m/z
138 : & o

[ 211 70 filtered compounds have been identified.] L "
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Note: when the Retention time data is not included as part of the search scoring (by unticking the option on
the search parameters) then there is no difference in the scoring for the 4 identification candidates in the

table to the right.

Tag filter applied
compounds may be hidden

|

Compound Accepted ID Tag
@ 518 151.0638n [
© 5,18_178.0949n &

© 3,63 179.0946n
@ 2.96_314.1436n
= 281 151.0639n e
@ 4.29 162.0684n
@ 4.68_179.0954n
@ 442 136.0758m/z

i '

Possible identifications: 4

Compound ID Description

HMDE02210 2-Phenylglycine

HMDE12219
HMDE29703

Dopamine quincne

Methyl 2-aminobenzoate M+H-H.. C3HsNO:

Adducts  Formula
M+H-H.. CgHaNO:

M+H-H... CgHiNO:2

m

All 70 filtered compounds have been identified.

Retention time| Score |Fragmentation score Mass error (ppm)

346
346
346

CH

Incorporating Theoretical Fragmentation

To improve the confidence in the compound identification you can choose to perform theoretical
fragmentation of a candidate list of compounds and then match the resulting ‘in silico’ fragmentation against
the measured/observed fragments for a compound. The candidate molecules are selected from a
compound database based on the exact mass (within a specified error range given in (ppm).

The compound database is in SDF format providing the structural information for each candidate compound.
Using this list of candidates the fragmentation algorithm generates all possible fragments for a candidate
compound in order to match the fragment mass with the measured peaks.

0 Progenesis QI Tutorial HDMSe - Progenesis QI

Select your identification method:

[ ‘4 Progenesis MetaScape -

@ About this method | $ Download others

Filter the compounds

Using the list below, filter the compounds to
show anly those you want to identify.

Intensity

Choose search parameters
Select your MetaScope search parameters or
create a new parameter set:

[Tutorial Theoretical Fragme: = [ Edit -

File
Review Experiment Review Identify Review
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds  Compounds
Identify Compounds Compound 5.18_179.0949n

Tutorial No Fragmentation
Database: tutorial fragmentation.sdf
Format: Auto-detect

Precursor tolerance: 12 ppm

0.1 minutes

None

Retention time within:
Fragment search:

Tutorial Theoretical Fragmentation [

Database:

Format:

Precursor tolerance: 12 ppm
0.1 minutes
Theoretical

12 ppm

Retention time within:
Fragment search:
Fragment tolerance:

| spectral DB Match
Database:
Format:
Precursor tolerance:

tutorial fragmentation.sdf
Auto-detect

12 ppm

0.1 minutes

Database

Retention time within:
Fragment search:
Fragment database:

Fragment telerance: 12 ppm

tutorial fragn; -
Auto-detect | Edit search parameters...

My New Spectral Database.msp

"

T
115

@ Unn)

i
-(3-hydr]

dioxyan

henyl m|

[E=8Hol 5
Al XX
Compound H
Sttsis nonlinear
A Waters Campany
0 ‘Edit Search Parameters = @ Help ¥
MetaScope search parameters
Define a set of MetaScope parameters that can be saved for later
reuse. Learn more in the online reference.
Name:
Tutorial Theoretical Fragmentation
Compound database
C:\Pragram Files (x86)\Nonlinear Dynamics\Prog
Data format: | Auto-detect =
Search parameters
Precursor tolerance: 12
T T T 1 T T
Retention time within: 0.1 minutes ™ 165 170 175 180 185 190

CCS within: |25 %

Additional compound properties source
[7] Read additional compound properties from this file

C:\Users\andy.borthwick\Documents\Customer [

Fragment search method
) Do not use fragmentation data
@) Perform theoretical fragmentation

Fragment tolerance: 12

) Perfarm fragment database search

-u
3
I |

QY

© 2_Tuterial Theorstical Fraamentatiog, Plants
© 201.151.0639n Y

© 420_1620684n

© 468.179.0054n .

Cl) E—r— ’

All 70 filtered compounds have been identified. <

C\Users\andy.borthwick\Documents\Customer [ Browse...
Fragment tolerance: | 12 ppm
Save search parameters | [ Cancel

-

[ Clear compound identifications

Section Complete (3)

To perform theoretical fragmentation using the tutorial fragmentation .sdf as the source of the candidate
compounds select the second Search Parameter Set (Tutorial Theoretical Fragmentation) from the drop

down

Note: you can review/edit the parameter set, either by clicking on the ‘pencil’ icon in the drop down or using
the Edit option to the right of the drop down.

Ensure the Perform theoretical fragmentation from the Fragment search method is selected and then save

search parameters.
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To perform the Theoretical Fragmentation search click on Search for | gentify compounds

identifications Select your identification method:
[ 4, Progenesis MetaScope 5

© About this method | 4 Download others

As before search 70 results will be returned. )
Filter the compounds

Using the list below, filter the compounds to
show only those you want to identify.

0l Progenesis QI @I
Choose search parameters

Identification results Select your MetaScope search parameters or
create a new parameter set:

Successfully imported identifications for 70 compounds, ITutoriaI Theoretical Fragmenta vl[ Edit -

Search for identifications
m‘ Identifications will be assigned to the relevant
1 compounds automatically.

l Search for identifications ]

Where fragments have been measured for a compound and a match is made with the theoretical fragments
from each candidate compound a solid coloured line appears on the Fragmentation graph. This is
accompanied with either an image of the fragment displayed (if there is room) or an open symbol at the top
of the line which enables display of the fragment when the cursor is held over it (as shown below for
Compound 5.18 179.0949n).

0 Progenesis QI Tutorial HDMSe - Progenesis QI (=% B =<=|
File Ll XL
Review Experiment Review Ientify Review Compound :
ImpertData  Alignment  Design Setup Peak Picking Deconvolufion Compounds  Compeunds  Statistics nonlinear
@ AWaters Compnd
. @ Help ~
Identify Compounds Compeund 5.18_179.094%n
Select your identification method: CoHioNOHH
I 4 Progenesis MetaScope -
@ About this method | 4 Download others

Filter the compounds

Using the list below, filter the compounds to

show only those you want to identify. N

) Fragment m/z: 138.0914

Choase search parameters £ peak m/z: 1360322 o

Select your MetaScope search parameters or = E;I’:’ (e":";"‘)' et

create a new parameter set: Nem’zl;ha“gr o

Tutorial Theoretical Fragmes ~| [ Edit  ~ | ,\,O’Y

Search for identifications

Identifications will be assigned to the ) . I %) |

relevant compounds automatically. . ; ] 1 1

Search for identifications 100 105 110 15 120 125 130 135 140 iAS 156 155 160 165 170 175 180 185 190
miz

( N ) | Legend: @ Matched fragment @ Unmatched fragment
Tag filter applied -

Compound Accepted ID Tag Compound ID  Description Adducts  Formula Retention time | Score

le identifications: 4

Fragmentation scorg

DO sty e ot Cotoon |36 © 74 o 2 Qﬂﬁ(
© 854 382.2719n H HMDB21811  35-Dimethylphenyl methy M+H-H_ CioH:NG; B o8| 526

© 6.50_270.1040n [ HMDBA40021  23-Dihydro-5-(3-hydroxyp M+H-H.. CioHiNO; B «2s /\O ©
© 6.22_308.0856n L HMDB41931  34-Methylenedioxyamphe M+H-H.. CiHiNO: @ ss]l@ 114

© 5.18_151.0538n &

© 5.18_179.0949n
© 3.63_179.0946n
© 2.96_314.1436n
© 291 151.0639n
@ 4.29_152.0684n
@ 4.68_179.0954n

ee

n b

All 70 filtered compounds have been identified.

[ Clear compound identifications - ] Section Complete (2)

The fragmentation score for each possible identity appears in the table. When you click on one of the
possible identifications with a lower fragmentation score the Fragmentation graph displays which fragments
contribute to that score for example the 3" ranked compound Fragmentation matches (see below).

CsHoNO2+H

Intensity

Fragment m/z: 152.0706
Peak m/z: 152.0706
Error (ppm): 0.05
Charge: 1

o]

i 1 1
100 105 110 115 120 125 130 135 140 145 150 155 160 185 170 175 180 185 190
myz
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Note: a fragmentation score of 0 indicates either that no match was achieved between the theoretical
fragments (of a candidate compound) and the measured fragments or in fact the compound has no
fragmentation data. For example, in Compound 2.58 169.0965m/z:

Identify Compounds

Select your identification method:

[ 2, Progenesis MetaScope v]

@ About this method | 4 Dewnload others

Filter the compounds

Using the list below, filter the compounds to
show only those you want to identify.

Choose search parameters

Select your MetaScope search parameters or
create a new parameter set:

Tutorial Theoretical Fragmes ~| [__Edit -

Search for identifications
Identifications will be assigned to the
relevant compounds automatically.

Search for identifications

© 261.2211282m/z
© 244 1240803m/z
Ll —— ’

All 70 filtered compounds have been identified.

[ e e A P

=

Compound 2.58_16%.0965m/z

Possible identifications: 4

0O Progenesis QI Tutorial HDMSe - Progenesis Q1 == ==
File “00gs
Review Experiment. Review Identify Review Compound .
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds — Compounds Statistics non | I near

This compound has no

¢ « CompoundID Description Adducts  Formula
w9 Tag filter applied . N i

‘ compounds may b hidden HMDB12219  Dopamine quinone s CaH:NO:
g HMDB29703 Methyl 2-aminobenzoate  M+NH:  CoHsNO:

© 736.4631712m/z : 46506142 Paracetamol MiNHe  GHNO: 290
© 740 4061727m/2
160.0965m/z -

A Waters Company
@ Help ~

mentation data

Retention time | Score | Fragmentation score]

371 0
71 0 H

Note: where multiple searches have been performed the search yielding the highest overall score for each

candidate is displayed. Also the search parameters giving rise to these scores are displayed as tooltips
when the cursor is held over the Search Parameter indicator.

QI Progenesis QI Tutorial HDMSe - Progenesis Q1
File

Review
Alignment

Experiment

Import Data Design Setup

Identify Compounds

Select your identification method:

[ ', Progenesis MetaScope -

@ About this method | 4 Download others

Filter the compounds

Using the list below, filter the compounds to
show only those you want to identify.

Choose search parameters

Select your MetaScope search parameters or
create a new parameter set:

Tutorial Theoretical Fragme v | | Edit -

Search for identifications
Identifications will be assigned ta the
relevant compounds autematically.

Search for identifications

Tag filter applied
compounds may be hidden

Campound Accepted1D  Tag

© 518.179.094%n ¢ -
® 3.63_179.0946n
® 296_314.1436n
91 15106390

® 429 _162.0684n

ered compounds have been identifi

)

[ e e e

Peak Picking Deconvolution Compounds

Review Identify Review

Compounds

Compound 2.91_151.063%n

Intensity

Compound

Statistics

(E=8Ech &>
o '.-o
nonlinear
A Waters Company

@ Help ~

1055 106 1065 107 1075

Legend:

Possible identifications: 4
CompoundID  Description

——
HMDB12219  Dopamine quinone
HMDB02210  2-Phenylglycine
HMDB29703  Methyl 2-aminobenzoate

P .

108 1085 109

@ Matched fragment @ Unmatched fragment

Adducts
14+ H-|

Formula

M+H-H.. | CiHiNO:z
CaHiNO;

CaHaNOz

M+H-H
M+H-H

110 1105 111 1115 112 1125 113 1135

miz

1095 14 1145 113

Retention time | Score

Fragmentation score o

Search configuration: B

Method: Progenesis MetaScope
Database: tutorial fragmentation.sdf J

Theoretical fragment tolerance: 12 ppm

T
OH

Section Complete

0Ol Filter the compounds

55

Create a filter
Show or hide compounds based on a selection of their tags. Move tags to the appropriate

The table of compounds can be reduced to displaying only

boxes to create the filter. For more guidance, please see the online reference.

Available tags:

those compounds that have been identified, show a
significant difference between the conditions, and are
altered by at least two-fold, by applying a ‘Tag Filter’ based
on the assigned ‘Quick tags.

Show compounds that have all of these
tags:

@ Anova p-value < 0.05 (12
@ Max fold change 2 2 (4!

compounds)

mpounds)

Show compounds that have at least one of
these tags:

Hide compounds that have any of these
tags:

@ Not identified (5082 compounds)

ar the filter

Waters
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e

The table now displays only information for 20 identified compounds.

0l Progenesis QI Tutorial HDMSe - Progenesis QI
File
eview

R Experiment
Import Data  Alignment

Identify Compounds

Select your identification method:

(E=18 E=8 5
XY
Review Identify Review Compound H
Design Setup  Peak Picking Deconvoluion Compounds ~ Compounds  Statistics nonlinear

Compound 7.11_308.1069n

A Waters Company
@ Help ~

[ (A, Progenesis MetaScope

@ About this method | $ Download others

Filter the compounds
show only those you want to identify.
Choose search parameters

create a new parameter set:

Using the list below, filter the compounds to

Select your MetaScope search parameters or

o,

Intensity

Tutorial Theoretical Fragme: »| [ Edit

Search for identifications
Identifications will be assigned to the
relevant compounds autematically.

[Searc for identifications

S o

130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 330
miz

Legend: @ Matched fragment @ Unmatched fragment

Possible identifications: 1

Tag filter applied
compounds may be hidden

|

Compound 1D Description Adducts Formula  Retentiontime Score  Fragmentation score

Compound Accepted 1D Tag
© £.22_308.0856n

© 6.50_270.1040n

© 5.18_151.0638n

© 5.18_179.0949n

© 2911510639

© 295.314.1436n

4 1,

¢

-eeeee

© 7.11_308.1069n -

T Y EY IO TR

All 20 filtered compounds have been identified.

[ e e i

-

Section Complete ()

Creating and using databases

The identification data can be stored and used to perform fragment database searches. This allows you to
build up your own (local) databases of fragment information. These can then be used to perform future
identifications based on fragment matches when using the same compound database. To create and

subsequently export data
identity.

to such a database you must indicate compounds to export by accepting their

0 Progenesis QI Tutorial HDMSe - Progenesis Q1

== Eel )

File (XY Y]
Review Identify Review Compound A
= Decorvolution Compeunds  Compeunds Statistics non | Inear
£ Close . A Waters Company
Export compound measurements... . @ Help ~
Compound 5.18_179.0945n (Phenacetin) w e
Export compound identifications... .
Export isotope informatien... [
| Eportfragment database.. | 0 Export fragment database == B =
Export additional compound properties... Select which of the accepted identifications for your filtered compound ions you want to
rt.
Expart to pathways tool... ) e /\m
g
Tmpart compound identifiers as tag.. £ Compound Accepted ID  Adducts
Export to EZinfo... 7.41.308.1069n 4702 M4H, MK, M+Ns, M+H-H0
7 i 6.22_308.0856n 7847232 M+H, M+Na, M+K
Open EZinfo project...
5.18_179.0948n 49854487  M+H-H:20, M+H
Export inclusion list... 2.91 151.0639n 46506142 M+H-Hz0, M+H
Experiment properties 100 105 3.69_195.0897m/z 46511425 M+H 170 175 180 185 190
Shaw Clip Gallery Legend: @ Matched
@ About fragment datsbases
; port Cancel
G Possible identificatior]
‘ T compounds may be hidden Edit... ‘ Compound ID  Description Adducts  Formula Retention time | Score Fragmentation scare

Compound Accepted ID Tag |
o711 20810690 4702 ¢
©6.22.208085n 7847292 ¢
© [5.50_270.1040n &
©[5.18 1510633 &

* 518 179.0949n
.91 151.0639n
£.96_314.1436n
142 136.0758m/z

49854487
46506142

-eee

All 20 filtered compounds have been identified.

]

O

. HMDB31811 | 3,5-Dimethylphenyl methy M+H-H.. CiHiNO: B 208 @ 526
HMDB40021  2,3-Dihydro-5-(3-hydroxyp M+H-H.. CiHuNO; B2 @ s
HMDE41931 3 4-Methylenedioxyamphe M+H-H.. CiHiNO; B 45 114

L — '

[ Clear compound identifications

o

Section Complete 3)

Using the Filter set created for the 20 compounds in the previous section, accept the identity of a compound
by clicking on the ‘star’ icon to the left of the Compound ID, it will turn yellow. Do this for a number of

compounds displaying an

acceptable fragmentation score.

Then select Export fragment database... from the file menu as shown above.
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When you export these accepted identifications the file is saved as a Mass Spectrometry Profile (msp) file.

i.e. QI_HDMSe fragment database.msp (example: in the folder you restored the Tutorial Data Set.zip).

0l Progenesis QI Tutorizl HDMSe - Progenesis QI
File

Review
Alignment

Experiment
Import Data

Identify Compounds

Select your identification method:

<, Progenesis MetaScope -

@ About this method | 4 Download others

Filter the compounds
Using the list below, filter the compounds to
show only those you want to identify.

Choose search parameters
Select your MetaScope search parameters or
create a new parameter set:

[Tutonal Theoretical Fragme: VI | Edit - ‘

Search for identifications
Identifications will be assigned to the
relevant compounds automatically.

Search for identifications ‘

- § )
| W ot e ()|
Compound Accepted ID Tag

o 7.11_3081069n 4702 ¢
© £22_308.0856n 7847292 (IR
© 650_270.1040n 'Y
© 518 151.0638n ']

o <

o 291 1510639n 46506142 ¢

© 2.96_314.1436n &

& -

© 442 _136.0758m/z
“ m

All 20 filtered compounds have been identified.

Clear compound identifications

Review

Design Setup  Peak Picking Deconvolution Compounds

Identify
Comps

@

Compound 5.18_179.094%9n

Intensity

Review

Compound

0l Edit Search Parameters

MetaScope search parameters

Define a set of MetaScope parameters that can be saved for later
reuse. Learn more in the online reference.

=l

1
100

Legend:

T
105 110 1

@ Matched fragment @

Possible identifications: 4

Compound ID  Description

HMDB31811
HMDB40021
HMDB41931

3.5-Dimethylphe]
2,3-Dihydro-5-(3|
3.4-Methylenedi

MName:

Tuterial Theoretical Fragmentation

Compound database
CA\Program Files (x86)\Menlinear Dynamics\Prog Browse... |

Data format: | Auto-detect 'l

Search parameters

Precursor tolerance: 12

ppm e |
minutes ¥ |

Retention time within: 0.1

CCS within: |25
Additional compound properties source
[7] Read additional compound properties from this file
C:\Users\andy.borthwick\Documents\Customer [
Fragment search method
Do not use fragmentation data
Perform theoretical fragmentation

Fragment tolerance: |12 ppm

Qrr

=
Al XL

nonlinear
A Waters Company

& Help ~

~Lr

1 T
60 165

ion score

@ Perform fragment database search

orial_HDMS5e\QI_HDMSe fragment da tabase.mspl Browse... |
BRI hd |

Fragment tolerance: 12

Save search parameters ] [ Cancel

‘ v

1 1 1 T 1
170 175 180 185 190

ﬂggT

Section Complete () |

You can add to this file as you gather additional information from other experiments.

Now as an example re-perform the Tutorial Theoretical Fragmentation but this time instead of selecting the
Perform theoretical fragmentation option select the Perform fragment database search option. Then
locate the .msp file you have just created.

Then save the Search parameters and perform the Fragment database search by clicking on Search for

identifications.

Note: you must use the same Compound database that was used when the original msp file was generated.
This is because the initial step of Progenesis QI using a fragment database is to find all possible
identifications based on neutral mass (RT and CCS used if available). Then for each possible identification
(candidate) Progenesis QI searches the fragment database for a record with a matching compound ID. It
then compares the stored fragment data to the current experimental fragmentation data.

On performing the search you will get a ‘mirror plot’ where the upper half represents the measured/observed
fragmentation and the lower half shows the currently stored fragmentation in the database. This gives rise to
a Fragmentation score describing how good the match is between the observed fragmentation and the

stored fragmentation in the database.

The fragmentation score is based on the number of fragments matched and their intensity. This excludes
any contribution from the matching of the precursor.

Waters

THE SCIENCE OF WHAT'S POSSIBLE!

45




Progenesis QI User Guide

The current search with the highest score is designated C in this example (Compound 5.18_179.0949n).

0l Progenesis QI Tutorial HDMSe - Progenesis QI =8

File Ll X1
Review Experiment Review Identify Review Compound .
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds  Compounds Statistics n On | n ea r

@ AlWaters Campany
Identify Compounds Compound 5.18_179.0949n (Phenacetin) © kelp -

Select your identification method:

[ ‘& Progenesis MetaScope -

@ About this method | 4 Download others

Measured

Filter the compounds

Using the list below, filter the compounds to ‘ ‘
show only those you want to identify.

Choose serch pacameters | |
Select your MetaScope search parameters or
create a new parameter set:

Database

Tutorial Theoretical Fragmer » | [ Edit ~

Search for identifications T T T T T T T T T T T T T T T T T T T
Identifications will be assigned to the 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190

relevant compounds automatically. miz

Legend:
Comren for e eat e g @ Matched fragment @ Unmatched fragment

Possible identifications: 4

compeunds may be hidden Compound ID  Description Adducts  Formula Retention time || Score Fragmentation score|

Compound Accepted ID Tag . = -
HMDE31811  3,5-Dimethylphenyl methy M+H-H... CiHisNO: B 2 @ 526

‘ Tag filter applied

© 71120810690 4702 ¢
© 622 3080856n 7847202 @ HMDB40021 | 2,3-Dihydro-5-(3-hydroxye M+H-H... CiHisNO: B «2s @ s
© 5:50.270.1040n ® HMDB41931 3 4-Methylenedioxyamphe M+H-H.. CiHi NG, B s B 14
© 5.18_151.0638n &
81790949 49854467 "
© 291.1510639n 46506142 &
© 2.95_214.1426n ¢
© 442 1360758m/z & -
R E—— ’
All 20 filtered compounds have been identified. LI S — '

[ Clear compound identifications - ] Section Complete )

You can also manage and search against additional compound properties. The advantage of this is that you

can create a database of compound data that retains information on an identified compound for m/z,
retention time. Export and save this Additional Compound properties file.

0Ol Progenesis QI Tutorial HOMSe - Progenesis Q1 ==
File 20Q9 g0
= = Review Identify Review Campound .
I save Deconvolution Compounds  Compounds  Statistics n0n|lnear
3 Close . A Waters Company
Export compound measurements... 3 .
Zompound 5.18_179.0949n (Phenacetin) @ Help
Export compound identifications...
Il
Export isotope information.. ) )
T 0l Export additional compound properties
Export fragment database... 3
— - g Select which filtered compound ions you want to export.
Export additional compound properties... =
ek Compound AcceptedID Retention Time (mins) | CCS | Adduct ‘
Import compound identifiers as tag.. 71130810680 4702 = ‘
6.22.3080856n 7847292 622
Export to EZinfo.. w - "
) X 2 518.1790949n 49854487 518
Open EZinfo project... £
a 291.1510639n 46506142 291
Export inclusion list.. 269_195.0807m/z 46511425  3.69
Experiment properties 165 170 175 180 185 190
Show Clip Gallery Legend: | @ About additional compound properties files
* Eait >ossible identifications: 4
| T compounds may be hidden | Edit. ]| Compound ID Description Adducts Formula  Retention time | Score | Fragmentation score
Compound Accepted ID Tag . s - 10H1NC: -
HMDB31811  35-Dimethylphenyl methy M+H-H. CyHisNO: 408 @ 526
© 71130810690 4702 o [methylphenyl mety e o) e 4 5
-Dil -5-(3- M+H-H o0 2
© 62220808560 7647292 ® HMDBA0021  2,3-Dihydro-5-(3-hydrasyp CioHiNO; B2 @1s
© 650.270.1040n @ HMDB41931 3 4-Methylenedioxyamphe M+H-H_ CiHy:NO; B s @ 114
© 518 151.0628n [
. 5 0949n 49854487 &
© 25115106200 46505142 ¢
© 295_314.1436n &
© 442.126.0758m/z & -
L —T— ’
All 20 filtered compounds have been identified. ‘ m "
[ Clear compound identifications =

Note: if the data format contains Drift time data and it has been calibrated then the value for a compounds
Collisional Cross Section (CCS) may also be stored as an additional compound property and used in the
process of compound identification.
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Deleting Compound Identifications

Before using the additional compounds properties file, you can explore how to clear compound
identifications. If more than one Search Configuration has been used then you can remove identifications

based on the Configuration. To do this click on Clear compound identifications and select the
configuration.

0l Progenesis QI Tutorial HDMSe - Progenesis QI falm =)
File (LTI Y]
Review Experiment Review Identify Review Compound H
ImportDats  Alignment  Design Setup  Pesk Picking Decorwolution Compounds —Compounds  Statistics non l Inear

A Waters Company

Identify Compounds
Select your identification method:

Compound 5.18_179.0949n (Phenacetin) @ Help ~

[ 4, Progenesis MetaScope -

@ About this method | $ Download others

Measured

Filter the compounds

Using the list below, filter the compounds to |
show only thase you want to identify.

Choose search parameter ! !
Select your MetaScope search parameters or
creste a new parameter set:

Database

Tutorial Theoretical Fragmer =| [ Edit -

Search for identifications
Identifications will be assigned to the
relevant compounds automatically.

Search for identifications.
"% Tag filter applied
|

100 105 110 115 120 125 145 150 170 175 180 185 190

m/z

130 135 140

Legend: @ Matched fragment (@l Unmatched fragment

Possible identifications: 4

compounds may be hidden Compound D Description Adducts Formula  Retention ime Score  Fragmentation score

[ sy e ot 535 | c w3 |

Compound Accepted D Tag Hm/
HMDB31811 3 5-Dimethylphenyl methy M+H-H_ CioyNO; 198 B 26

© 71130810690 4702 é®- imethylphenyt methy wne =) e) 5 o
© 622 308.0856n 7847292 ° HMDB40021 | 2,3-Dihydro-5-(3-hydroxyp M+H-H... CioHiNO; B 22 @ s

© 650.970.1040n ® HMDB41931  34-Methylenedioxyamphe M+H-H.. CioiNO; [= [0 = e

© 5.18_151.0538n @

[ Clearidentifications from search A (Progenesis MetaScope)
@ Clear identifications from search B (Progenesis MetaScape) ]

@ Clesridentifications from search C (Progenssis MataScope)

% Clear sll identifications ,

Clear compound identifications - | Section Complete )

When deleting identifications by Search configuration (in this example B) you will be warned which ones will
be cleared.

0l Progenesis QI

x Clear identifications for given search

Clearing all compounds’ identifications from search B (Method: Progenesis
MetaScope. Database: tutorial fragmentation.sdf. Precursor tolerance: 12 ppm.
Retention time within: 0.1 minutes. Theoretical fragment tolerance: 12 ppm.) will
clear all identifications that came from that search, bath possible and accepted.

Eglear identiﬂcationsl[ Cancel ]

Following deleting the identifications based on Search configuration B there will only be one possible
remaining identification for Compound 5.18 179.0949n

Tag filter applied Possible identifications: 1

‘\ ? compounds may be hidden ‘

Compound I Description Retention time Score

Adducts  Formula Fragmentation score

Compound P— *j]/
@ 7.11_308.1069n ¢ - s 0

© £.22_3208.0856n ]

© 6.50_270.1040n "] H

@ 5.18_151.0638n

© 5.18_179.0949n -

© 2,91 15106390 &
[} Clear identifications from search A (Progenesis MetaScope)

Clear identifications from search C (Progenesis MetaScope)

K Clear all identifications

| Clear compound identifications - I

Section Complete 2/

Now clear all the compound identifications and re-perform the Tutorial No Fragmentation search as

described on page 39.
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To make use of the Additional compound properties file, you created on page 46, either edit, copy or

make a new set of search parameters using this file as the source. In the example below we have edited the
existing search parameters for the Tutorial no Fragmentation search parameters.

[ Clear compound identifications -]

When you re-perform the search a higher overall score is achieved using the additional scored compound

data.

QI Progenesis QI Tutarial HDMSe - Progenesis Q1 (===
File (X ]
Review  Experiment ceves | U Edit Search Parameters == l.. o
Import Data  Alignment  Design Setup  Peak Picking Deconvolutiq nonlinear
MetaScope search parameters smle ¥ A U L€ 5
Define a set of MetaScope parameters that can be saved for ater A Waters Company
reuse. Learn more in the online reference. @ biein -
Identify Compounds Compoun @ Felp
Select your identification method: Name:
I 4, Progenesis MetaScope - Tutorial No Fragmentation
© About this method | 4 Download others Compaund database
Filter the compounds CAProgram Files (x86)iNenlinear Dynamics\Prog:
Using the list below, filter the compounds to &
shaw only those you want to identify. £ Data format: | Auto-detect -
&
¥
Choose search parameters = Search parameters
Select your MetaScope search parameters or
create s new parameter set: Precursor tolerance: 12
Tutorial No Fragmentation »| | edit - | Retention time within: |01
Search for identifications " CCS within: |25 % I— T T ' ! T T
Identifications will be assigned to the 1 g5 1s0 155 160 185 170 175 180 185 190
relevant compounds automatically. Legend: Additional compound properties source
Scnechifnnddephicitions Read additional compound properties from this file
? Tag filter applied Possible ide | \QLHDMSe Additional Compound Properties.csy| | Browse. )
compeunds may be hidden Compo & Score  Fragmentation score
- ! Fragment search method
% | 498544 9
Compound Accepted ID Tag .ﬁ @ Do not use fragmentation data I 203 0
© 7.11.308.1060n (Y ©) Perform theoretical fragmentation ' g o
HMDB4 383 0
© 6.22 308.0856n ¢ vDE Fragment tolerance: | 12 ppm 202 0
o . a -
63027010400 ¢ @ Perform fragment database search
© 518 151.0638n [
<no database selected> Browse...
- 518 179.0949n &
© 291 15106390 ¢ Fragment tolerance: | 12 ppm
© 296 314.1436n ¢
© 4421360758m/z ¢ -
. = . [ Save search parameters | [ Cancel
All 20 filtered compounds have been identified. pE—— "

Section Complete (3

0l Progenesis Q Tutorial HDMSe - Progenesis QI
File

Review
Alignment

Experiment

Import Data Design Setup

Identify Compounds
Select your identification method:

[ ', Progenesis MetaScope -

@ About this method | 4 Download others

Filter the compounds

Using the list below, filter the compounds to
show only those you want to identify.

Choose search parameters
Select your MetaScope search parameters or
creste a new parameter set:

Tutorial No F o) Edit -

Search for identifications
Identifications will be assigned to the
relevant compounds automatically.

Search for identifications
Tag filter applied
compounds may be hidden

Accepted ID Tag

Compound

© 7.11_308.1069n
© £.22 308.0856n
© £.50_270.1040n
© 518 151.0638n

© 5181790949
© 29115106390
© 296 314.1436n
© 442 1360758m/z
< n

je¢ ¢ ¢ ¢
E——

-e e e

All 20 filtered compounds have been identified.

[ A e e =)

Pesk Picking Deconvolution  Compounds

Review Identify Review

Compounds

Compound
Statistics

Compound 5.18_179.094%9n

Intensity

[ ] .'. X
nonlinear
A Waters Company

@ Help ~

100 105 110 115 120 125 130 135 140 145 150 155 160 165 170
m/z
Legend: @ Matched fragment @ Unmatched fragment

Paossible identifications: 4

CompoundID Description Adducts  Formula

Retention time| Score  Fragmentation score

HMDB40021  2,3-Dihydro-5-(3-hydroxyp M+H-H.. CyHisNO; [ A JEEE] 0
HMDB41931  34-Methylenedioxyamphe M+H-H.. CioHisNO: A::x:Bo
HMDB31811  3,5-Dimethylphenyl methyl M+H-H... CioH1NO: [~ JEEE] 0

175

180 185 190

»ogT

Section Complete c))

Note: the saved Additional Compound Properties file is the source of the ‘in house’ saved compound
properties (Retention time and CCS) while the Compounds database file provides the neutral mass and

structure details.

Each matching component (where available) contributes 20% to the overall score: Mass error, Retention

time, Isotope similarity, Fragmentation score and Collisional Cross-Section (CCS).

i.e. if only mass error and isotope similarity are available then the maximum score will be out of 40.
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Additional Identification Methods

In addition to Metascope and Metlin, Progenesis QI v2.2 has

identification methods for Elemental

Composition, LipidBlast, ChemSpider and NIST. With the exception of NIST, these methods are installed by

default and are available at the Identify Compounds stage fro

As an example of using Elemental Composition: first Clear

compound identifications that you carried out in the previous section,

and leave the current Tag Filter applied.

Then with MetaScope still selected as the current identification method
return the Tutorial Theoretical Fragmentation search parameters to

the default settings as shown to the right by ticking Perform
theoretical fragmentation. Save the search parameters.

Finally re-perform the search for identifications using the Tutorial

Theoretical Fragmentation parameter set.

m the identification method drop down.

==l

0l Edit Search Parameters

MetaScope search parameters

Define a set of MetaScope parameters that can be saved for later
reuse. Learn more in the online reference.

all

Name:

ITutDr\'a\ Theoretical Fragmentation I

Compound database

C:\Program Files (x86)\Nonlinear Dynamics\Prag: M

Search parameters

minutes ¥

Precursor tolerance: 12
Retention time within: 0.1
CCs within: |25 %

Additional compound properties source

[7] Read additional compound properties from this file

C:\Users\andy.borthwick\Documents\Customer [

Fragment search method

©) Do not use fragmentation data

I° Perform theoretical fragmentation I

Fragment tolerance: 12

©) Perform fragment database search

=
=
I |

C\Users\andy.borthwick\Documents\Customer [ Browse...

Fragment tolerance: |12 ppm

I Save search parameters I [ Cancel ]

0l Progenesis QI Tutorial HOMSe - Progenesis QI
File

Review
Compounds

Compound
Statistics

Review
Alignment

Experiment Review Identify
Design Setup  Peak Picking Deconvolution Compounds

Compeund 5.18_179.0949n

Import Data

|dentify Compounds

Select your identification method:

‘4, Progenesis MataScope

4, ChemSpider
Version: 1.0.5770.47720

®_ Elemental composition

Version: 1.0.5679.27065

-, LipidBlast
Version: 1.0.5766.33115

-, Progenesis MetaScope
Version: 1.0.5770.47506

2, METLIN batch metabolite search
Version: 1.0.5679.26859

A, NIST MS/MS Library .
Version: 1.0.5673.40082 o

Intensity

[=]

(=5 EGR (5|
l.-...
nonlinear

A Waters Company
@ Help ~

TOENTMICATIONS W DE Tome T T T T T T
relevant compounds automatically. 100 105 110 115 120 125 130

Search for identifications
Tag filter applied
‘ Edit...

Legend: @ Matched fragment @ Unmatched fragment

ible identifications: 4
compounds may be hidden

Adducts  Formula

Compound ID  Description

180 185 190

Retention time Score  Fragmentation scare

© 7.11 308.1069n [ HMDB31811  3,5-Dimethylphenyl methy M+H-H.. CiHiNO; 498 526

© 6.22 308.0856n ¢ HMDB40021  2,3-Dihydro-5-(3-hydroxyp M+H-H... CiHisNO: 428 176 o o
© 6.50_270.1040n L] HMDB41931  34-Methylenedioxyamphe M+H-H_  CiHsNO: He 114

© 518 151.0638n &

- 5.8 179.0949n o

® 291 151.0639n &

© 2.96_314.1436n ¢

© 442 136.0758m/z &

@ 4.62_152.0702m/z & .

B ’

e ]

All 20 filtered compounds have been identified.

I

3

Clear compound identifications

Section Complete (#)

Then select Elemental composition as the Identification methods.

Waters

THE SCIENCE OF WHAT'S POSSIBLE!

49




Progenesis QI User Guide

There are 3 default parameter sets: Small molecules, Lipids and CHNO each containing a list of Elements to
be considered and thresholds for Precursor tolerance (ppm/Da) and Isotope similarity (%).

Identify Compounds

Select your identification method:

-

[ ', Elemental composition

@ About this method | 4 Download others

Filter the compounds

Using the list below, filter the compounds to
show only those whose composition you want to
calculate.

Set the calculation parameters
Select your composition calculation parameters
or create a new parameter set:

lSmalImoIecules vl[ Edit 'l

Calculate the compositions
After the calculation, compositions will be

Identify Compounds

Select your identification method:

B

Elemental composition A

assigned to the relevant compounds Lipids
automatically. l; . Esitions
recursor lD_Iergnce. 3 ppm
Calculate the compoasitions ] Isotope similarity:  95.00% ————
Elements: C,H, M, O F
= = it...
T Tag filter applied CHNO D
‘ compounds may be hidden Precursor tolerance: 3 ppm
- Ca Isotope similarity:  95.00% =
° Elements: C,H, N, O i .
Select the Small molecules parameter set and click Calculate 0 |Progenesis QI

the compositions.

Click OK to import the 6 identifications.

@ About this method | & Download others

Filter the compounds

Using the list below, filter the compounds to
show only those whose composition you want to
calculate.

Set the calculation parameters
Select your composition calculation parameters
or create a new parameter set:

Small molecules

Small molecules
Precursor tolerance: 3 ppm
95.00%

C,H N, 05

Isotope similarity:
Elements:

Successfully imported identifications for 6 compounds.

The Possible identifications table for the current compound updates to include any compositions that meet
the current calculation parameters.

- 6 J293]/ & |0

(I Progenesis QI Tutorial HDMSe - Progenesis QI o = ==
File LT FY)
Review Experiment Review Identify Review Compound -
ImportData  Alignment  DesignSetup Peak Picking Deconvolution Compounds — Compounds  Statistics nOnllnEar
A Waters Campany
. @ Help ~
Identify Compounds Cempound 5.18_179.0949n
Select your identification methad:
[ 4, Elemental composition A
@ About this method | % Download others
Filter the compounds
Using the list below, filter the compounds to 2|
show only those whose composition you want 2
to calculate. §
E
Set the calculation parameters.
Select your composition calculation
parameters or create a new parameter set:
Small molecules. - [ Edc -]
calculate the compositions i T - T T T T T T T o e T T 1 T T
After the calculation, compositions will be 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190
assigned to the relevant compounds miz
automatically. Legend: @ Matched fragment [ Unmatched fragment
Calculate the compositions
Possible identifications: 5
Tag filter applied ‘ Compound ID Description Adducts  Formula
Edit.
| compounds may b hidden , 49854487 Phenacetin MEHH - CobNO:
Compound Accepted D Tag HMDB31811  35-Dimethylphenyl methylcarbamate M+H-H_ | CyoHysNO:
© 7.11_308.1069n @ - HMDB40021  2.3-Dihydro-5-(3-hydroxypropanayl)-1H-pyrrolizine M+H-H.. | CioHisNO:
© 622 308.0856n @ H HMDBA1931 3 4-Methylenedioxyamphetamine MEH-H. | CioHiNO:
 6.50_270.1040n @ * \ C10H13NO2 ‘FalmulaClﬂH]_%NDZ determined by elemental composition ‘M+H~H... |cmHuNm o structure data
© 518 151.0638n @
- 5.18 179.0949n a Paossible identifications: 5
© 2091 151.0639n & . Score Fragmentation score  Mass error (ppm) Retention time error (mins) Isotope similarity
Rl P v D574 [ ez 140 002 9830 I__
120 fiered compounds havebeen dercves, |+ ] B 55 @ 526 e voao 1
[ Clear compound identifications - B @ s 140 oz 0 _
B ss @ us 140 930 B__
| 140 | [9830l - _

Note: For the example shown an additional compound ID appears as you accept the identifications based on
the calculation of the Elemental Composition.

Scrolling along to the right the actual Mass error and Isotope similarity values are displayed. The B indicates
the type of search applied.
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Note: in this case the only elemental composition returned (using the current thresholds) corresponds to the

formula returned for the other possible identifications.

To edit/create/copy a parameter set select from the Edit drop down to
the right.

As an example create a new parameter set by first copying the existing
default set for small molecules.

Set the calculation parameters
Select your composition calculation parameters
or create a new parameter set:

[Smallmolecules v|l Edit v||

Select Create a copy... from the Edit drop down, the edit dialog for the calculation parameters will appear.

0l Edit elernental composition calculation parameters @
Elemental composition calculation parameters
Define a set of elemental composition calculation parameters that can be saved for later reuse. Learn more in the online reference.
MNarne: x
ISmaII molecules (2) I c
Compaosition: Li Be B C N o F Ne
Element From To Remove?
H 0 50 x Na || Mg Al Si P 5 Cl Ar
c 0 50 x K || Cafl sc| T || v | c | Mn|lFel|fColl Ni || Cuf Zn| Ga| Ge| as | Se | Br || ke
N 0 5 =
Rb [ Sr Y Zr || Nb |[ Mo || Te || Ru | Rh || Pd || Ag || Cd || In Sn || Sb || Te I Xe
o] 0 20 x
5 0 2 x Cs Ba Hf || Ta W Re || Os Ir Pt Au (| Hg Tl Pb Bi Po At Rn
Fr Ra Rf || Db || Sg || Bh || Hs || Mt || Ds || Rg || Cn || Uut || FI ||Uup| Lv | Uus |l Uuc
La Ce Pr || Nd || Pm || Sm || Eu || Gd || Tb || Dy || Ho Er || Tm || Y¥b Lu
Tolerances: )
Precursor tolerance: 3 ppm v| Ac || Th || Pa U |[Np || Pu([Am || Cm || Bk || Cf || Es || Fm || Md || No || Lr
Isotope similarity: a5 %

[ Save H Cancel |

Rename the Parameter set (Small Mol plus P), then add Phosphorous (P) to the composition by clicking on it

in the Periodic table.

Then set the maximum number of Phosphates for the composition by adjusting the value in the ‘To’ column

(i.e. 4). Increase the Precursor tolerance to 10ppm.

0l Edit elemental composition calculation parameters @
Elemental composition calculation parameters
Define a set of elemental composition calculation parameters that can be saved for later reuse. Learn more in the online reference.
Name: X
Small Mol plus P c
Compaosition: Li Be B C N o F Ne
Element From To Remove?
0 50 ')( Na || Mg Al Si P 5 a Ar
c 0 50 x K || Ca| S| Ti| v |[cCrf[Mnfl Fe | Cof Ni| Cul 2zn|fGall Gel|l as | se| & | &
N 0 5 x
Rb || Sr Y Zr || Nb |[[ Mo || Te || Ru || Rh || Pd || Ag || Cd || In Sn || Sb || Te 1 Xe
o 0 o
P 0 | x Cs Ba Hf || Ta W Re || Os Ir Pt Au || Hg T Pb Bi Po At Rn
) 0 2 o
Fr Ra Rf || Db || Sg Bh Hs || Mt (| Ds Rg || Cn || Uut FI' || Uup|[ v || Uus |[ Uuo
La Ce Pr || Nd || Pm (| Sm Eu |[[ Gd || Tb Dy (| Ho Er [| Tm || ¥b Lu
Tolerances:
IPrecursor tolerance: 10 {ppm 'l Ac |[ Th || Pa U |[Np || Pu (| Am || Cm || Bk || Cf || Es || Fm || Md || No || Lr

Isotope similarity: a5 %

[ Save I [ Cancel

Finally Save the new parameter set.

Note: on saving, the new parameter set becomes current and its parameters are listed in the drop down.
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Make compound 7.11_308.1069n current in the table and click Calculate the composition.

When the compositions are calculated using the adjusted composition and tolerances an additional 7
possible ids appear in the list.

Identify Compounds Compound 7.11_308.106%n

Select your identification method:

[ 4, Elemental composition =

@ About this method | % Download others

Filter the compounds

Using the list below, filter the compounds to
show only those whose composition you want to
calculate,

0l Progenesis QI

) Identification results

Intensity

Set the calculation parameters
Select your composition calculation parameters

or create a new parameter set: o . . " -
P I Successfully imparted identifications for 14 compounds.l

Small Mol plus P -] Edit - O:‘
Small molecules
130 1 1250 260 270 280 29

y

Precursor tolerance: 3 ppm
Isotope similarity:  95.00%

Elements: C,H,N, Q5 1)
Legend: @ Matched fragment @ Unmatched fragment
Small Mol plus P / 9 9
Precursor telerance: 10 ppm
Isotope similarity:  95.00% ) IPossiI:Ie identifications: 2|
Elements: . ) ) -
Compound ID Description Adducts  Formula Retention time | Score Frag
Lipids
— M+H,...
Precursor tolerance: 3 porm 4702 Warkerin _[M#H. [CotiO, 1712 |~ 699
Isotope similarity:  55.00% C20H12N4  Formula C20H12N4 determined  M+H...  CaHiaNy B:=::s 08
Elements: C,H,N QP .
CHNO Possible idenﬁcaliuns: 9 )
Precursor tolerance: 3 ppm Description Adducts  Formula Retention time Score  Fragmentation score  Mass error (ppm) Retention time error (mins) [sotope similarity
Isotope similarity:  55.00% Warfarin M+H,..  CiHiO: 7.2 0 600 @ =24 657 -8.67¢-003 0747 Do _
Elements: C H N O Formula C1SH1TNIOP determin  M+H,..  CiHiN:OP 137 @ o 314 o736 Do __
Formula C20H12N4 determined M+H,.  CaHiNg B:xsB@o 223 9551 Ba__
Formula C16H2004S determinec M+H,..  CigHu0S 383 0 -437 9537 Ho___
Formuia 1041604 detmied ar k-
Formula C16H2202P2 determine M+H,..  CigHaa0:P: 377 0 -850 o778 Do __
Formula C13H27P35 determined M+H,..  CyHzP:S 374 0 731 os1a B __
Formula C17H16N4S determinec M+H,..  CiHigNsS 371 0 -871 9500 B____
Formula C13H17N403P determi M+H,.  CisHi7NaOsP 371 0 9.92 9624 B __

Note: Adding phosphorous to the composition parameter set and increasing the Precursor tolerance returns
more possible identifications including the formula for Warfarin which had previously been excluded due to
the previously low Precursor tolerance.

Running a ChemSpider Search

Identify Compounds

Select your identification method:

[ 4, ChemSpider v]
ChemSpider is a web-based chemical structure database with access to over @ about this method | # Download others
32 million structures from hundreds of data sources. This method makes use e O e compsunce to
of those ChemSpider web services, automatically exporting data from shon only those you wank to denty.
Progenesis QI to ChemSpider for searching according to the parameters you Choose search parameters @ vereer
select, importing the results, and assigning them against the correct IC:TE: rew paramerer set [ e

compounds within the software.

Search for identifications

After searching, identifications will be assigned to
the relevant compounds automatically.

Note: use of ChemSpider requires internet access and is a service provided ' Search fordentfcatons)
to users with a valid Progenesis QI support contract. ‘ W 720 fiter applied ‘

compounds may be hidden

Compound Accepted ID Tag |~
* 7.11_308.1069n
Select ChemSpider as the identification method. © 6.22.308.0856n
© 6.50_270.1040n
© 5.18_151.0638n

© 5.18_179.0949n
© 2.81 151.0639n
© 2.86_214.1436n

If there are already compound identifications present from the previous © 442 135.0756mz
sections, before performing a search first click on Clear compound o densaTtam
identifications and click Clear all identifications. e —

0 of 20 filtered compounds have been identified.

eececeecece

Clear compound identifications -
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ChemSpider can access a large number of data sources when you | 0l edit ChemSpider Search Parameters ==
Search for identifications. T S R e

Define a set of ChemSpider parameters that can be saved for later
reuse. Learn more in the online reference.

Mame:

IDefauIt I

Required search parameters

With the search parameters set to Default Click Edit.

Precursor tolerance: 5 m -
The first time you use ChemSpider, KEGG is selected as the Data <oure: =] .

default Data SOUI’CG I Select data sources... I
Untick the Perform theoretical fragmentation option Optional search parameters
| [Tl Perform theoretical fragmentation I

Fragment tolerance: 5 ppm
To add additional data sources or change the current data source [l Fiter by isotope similarity score
Click Select data sources... . Isotope similarity: |95 *

[ Filter by elemental composition

Elemental compesition: C: 0-100 H: 0-150 N: 0-10 O: 0-30
P:0-2 5: 0-2

The ChemSpider data source dialog opens. This enables you to
search and select from the 608 data sources currently accessed by

ChemSpider. Cancel

Add the most appropriate source(s) for your current | ChemseideraaSources )
H Choose ChemSpider data sources
SearCh to the rlght hand panel ChemSpider aggregates information from a wide variety of data sources. These are listed in the panel
on the left.

To reduce spurious search results please choose the data sources most appropriate to your analysis.

Tip: since the ChemSpider search is based on

aCCurate mass match|ng, Search|ng a Iarge number Data sources to choose from: Data sources to use for searching:
of data sources can take an appreciable amount of 4C pharma Scientifc = KEGE

time. Al BioChem Labs Addall >>

AZ7 Chemical
Abacipharm
Abblis Chemicals

Abcam << Remave all
ABI Chemicals

The selected Data sources will be added to the et e
Search Parameters. Note: if more than five are ACB Blocks

A . Accela ChemBio
selected then a number is reported for those used in AcDLobs

addition to the 5 displayed. Acemol

Acentex Scientific -

1 of 805 data sources chosen for searching|

Then click Search for identifications. [ox ][ cancar ]

0 Progenesis QI Tutorial HDMSe - Progenesis QI ===
File T
Import Data A\R ;:e‘r\ DEaxs?;:r;;Ta Pezk Picking Dec:::':\ :'.\or\ c&ijn;rélfids Cof;.ceu.l:\ds C;«:ﬁs(:fsc non lin ear
Identify Compounds Compound 7.11_308.1069n © Help ~

Select your identification method:

[ 4, ChemSpider -

@ About this method | & Download others

Filter the compounds

Using the list below, filter the compounds to
show only those you want to identify.

Intensity

Choose search parameters
Select your ChemSpider search parameters or
create a new parameter set:

Default o[ et~

Searching for identifications... (63/111 masses)
Search for identifications
After searching, identifications will be assigned to —————————————————
the relevant compounds automatically. | | [ Cencsl [ bey 270 280 200 300 310 320 330 M0 350

Jabieacchfonidestiicntions Legenu W Matched fragment W Unmatched Fragment 0I prog a ==

% Tag filter applied - ‘0. Identification results
; / Successfully imported identifications forfL5 compounds,
Compound AcceptedlD  Tag |+

+ 7.11 308.1069n &
© 6.2 308.0856n
© 650_270.1040n
© 5.18_1510638n
© 5.18.179.0949n
1_151.0630n
31414360
A T— v

0 of 20 filtered compounds have been identified.

Clear compound identifications - Section Complete ()

eceeceecee
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The progress bar reports the number of masses being searched. When the search completes the number of
compounds with imported identifications is displayed.

Note: although Phenacetin is identified as one of the possible identities for Compound 5.18 179.0949,
based on a mass error tolerance of 5ppm there are 9 other possibilities with the same mass error.

S of 20 filtered compounds have been identified.

Clear compeund -

0l Pragenesis QI Tutorial HDMSe - Progenesis QI folia ==
File L X
Review Experiment Rev Identify Review ‘Compound H
mportData  Alignment  Design Setup  Peak Picking Deconvolution Compounds  Compounds  Statistics nonlinear
(] A ¥Waters Compony
Identify Compounds Compound 5.18_179.0949n LD
Select your identification method:
A, ChemSpider -
@ About this method | ¥ Download others
Filter the compounds
Using the list below, filter the compounds to
show only those you want to identify.
=
Choose search parameters E
Select your ChemSpider search parameters or &
create a new parameter set: =
Default ~) [ Edit_ -]
Search for identifications
After searching, identifications will be assigned to
the relevant compounds automatically.
Search for identifications | ) ) )
oot ea 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 130 185 190
w5 Tag filter applie | e
‘ A\ compounds may be hidden E‘ Legend: (@ Matched fragment 1@ Unmatched fragment
Copecund RcceplediD Tag |~ Passible identifications: 10
© 7.11_308.1069n e - ~ i
Compound D Description Adducts Formuls  Retentiontir Score  Fragmentation score Mass error (ppm) Retention Isotope similarity
® 6.22_3080856n [
CSID16606  35-Dimethylphenyl methylcarba M+H-H.. CiHuNO; EFE 137 saz0 1
© 6.50_270.1040n [ 1
- 2 M+H-H 1
P — o | CSIDI6141  34-Dimethylphenyl methylcarb ECER 37 9830 Ao o
5 | CsD23083  IPC HH-H. ECETY 137 9830 1
© 29111083 ® CSID2006639  (S)-2-amino-4-phenylbutanoic a M+H-H.. ECERI 137 9830 1
) 2.06.314.1436n ® CSIDB2699  Salsolinol HHH-H. 393 0 137 9830 I
© 442 136.0758m/z @ | 0. |
© 4.52.1520702m/z ® CsID3324 Fusaric acid MH-H... CuouNO: EEE) 137 9830 0.
> 712 163.0404m/z ® CSID4506 phenprobamate MAH-H.. CioisNO: EER 137 9830 0.
© 7.12.1210200m/z ® CSID13491  4-Amino-3-phenyl butyricadd  M+H-H.. CisHisNO: ELER 137 9830 1.
N T, CSIDE906 Risocaine MAHH.. CuHisNO: EE 137 ELE .

Section Complete () ‘

The ChemSpider search parameters includes 3 additional options that can be selected to modify the search:

Theoretical fragmentation can be performed on the search
results returned by the ChemSpider search using a specified

Fragment tolerance.

Isotope similarity filtering discards ChemSpider results where

the isotope similarity score falls below a specified cut-off. Note:
the score is calculated by comparing theoretical and measured

isotope patterns as described for the MetaScope search engine.

Select elemental composition which compares the formula
returned by ChemSpider to a specification based on a list of

elements and their allowed count ranges.

0Ol Edit ChemSpider Search Parameters

(558

ChemSpider search parameters

Define a set of ChemSpider parameters that can be saved for later
reuse. Learn more in the online reference.

Mame:

Default

Required search parameters

Precursor tolerance: 5 v|

ppm

Select data sources... |

Data source: KEGG.

Optional search parameters
Perform theoretical fragmentation

Fragment tolerance: El ppm
[T Filter by isotope similarity score
Isotope similarity: 85 Yz

[T Filter by elemental compasition

Elemental compesition: C: 0-100 H: 0-150 N: 0-10 O: 0-30
P: 0-2 5: 0-2

o] e

Performing Theoretical Fragmentation on ChemSpider Results

As an example tick the Perform theoretical fragmentation option with the Fragment tolerance set to

S5ppm.

Save the parameter set and re-perform the search.

Waters
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When the ChemSpider search is re-performed, using the additional information provided by performing
theoretical fragmentation on the results this now provides a level of order to the 10 possible identifications for
Compound 5.18 179.0949 making Phenacetin to be the more likely compound identification.

(I Progenesis QI Tutorial HDMSe - Progenesis QI =2 i)
File 00 e
Review Experiment Review Identify Review Compound .
ImportData  Alignment  Design Setup Peak Picking Deconvolution Compounds ~ Compounds  Statistics nonlinear
A Waters Company
Identify Compounds Compound 5.18_179.0949n 2 i=De
Select your identification method:
[ % ChemSpider -]
@ About this method | $ Download others
Filter the compounds
Using the list below, filter the compounds to
show only those you want to identify.
2
Choose search parameters A
Select your ChemsSpider search parameters or B
create a new parameter set: £
Default o -]
Search for identifications /m
After searching, identifications will be assigned to
the relevant compounds automatically.
( S iea ) 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190
'ag filter applies iz
Compound Accepted D | Tog |z Possible identifications: 10
© 7.11_308.1069n & -
o 622208085 @ CompoundID  Description Adducts  Formula Retention tir Score  Fragmentation score Mass error (ppm) Retention  Isotope similarity
.22_308.0856n
gy H St ot merereLcusoNon | o e o i | ool e
© 518 1510538 e = CSID2006639  (5)-2-amino-d-phenylbutanoic a M+H-H... CioHuNO: @502 @ 542 137 9830 1 o~
- n L
CSID16141  34-Dimethylphenyl methylcarba M+H-H.. CioHiaNO: @ ws @ 527 137 9830 I o o
© 291 15106380 ® CSIDI6606  3,5-Dimethylphenyl methylearbz M+H-H... CioHiNO: @ 40 @ 525 137 9830 1
- 29673.4143% ¢ CSID13491 4-Amino-3-phenyl butyric acid  M+H-H.. CiHisNO; @ 26 B 513 137 9830 1
© 442 136.0758m/z ¢ CSIDE2699  Salsolinal M+H-H.. CicHisNO: o @5 137 9830 I
© 4.62.1520702m/z & CSID4606 phenprobamate MHH-H CiHiNO; B @ as 137 o830 I
© 7.12.163.0404m/z @ CsID23083  IPC M+H-H_ CioHisNO: B» Os: 137 9830 I
© 7.12.1210200m/= @ CSID3324 Fusaric acid M+H-H... CigHiNO; B 226 @ 153 137 9830 I__
i ", CSID6906 Risocaine M+H-H_ CioHisNO: @ 26 @ 163 137 9830 I
15 of 20 filtered compounds have been identified. < m ] »

-J

[ Clear compound identifications

Section Complete ©}

Filtering using ChemSpider Results using Elemental composition

To apply a filter based on a specified elemental composition to ChemSpider you must first set up the filter as
a new or edited parameter set.

Tip: a simple way to create a new search parameter set is to Create a copy, rename and edit an existing

set.

With the Default set as current, select Create a copy from the Edit menu. In the parameters dialog rename
this set (i.e. CHN Filter) and tick Filter by elemental composition and untick Perform theoretical

fragmentation.

Identify Compounds

Select your identification method:

Compound 5.

[ 4, ChemSpider

-

© About this method | % Download others

Filter the compounds

create a new parameter set:

Using the list below, filter the compounds to
show only those you want to identify.

Choose search parameters
Select your ChemSpider search parameters or

Intensity

Default Edit - |
Edit...

Search for identifications

After searching, identifications will £

to the relevant compounds automat Create new..

Search for i

Create a copy..

Tag filter applied
compeounds may be hidden

Delete

!

0J Edit ChemSpider Search Parameters

=

ChemSpider search parameters

Define a set of ChemSpider parameters that can be saved for later
reuse. Learn more in the online reference.

Name:

ICHN Filter I

Required search parameters

Precursor tolerance: 3 ppm

Select data sources...

Data source: KEGG.

Optional search parameters

Perform theoretical fragmentation

Fragment tolerance: 5 ppm
[T Filter by isotope similarity score
Isotope similarity: 95 U

I Filter by elemental compaosition I

Elemental composition: C: 0-100 H: 0-150 N: 0-10 O: 0-30
P: 0-2 5: 0-2

I Select elemental composition... I

Save Cancel

Click Select elemental composition...to edit the current Elemental composition.

Waters
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The existing composition is displayed.

0l Select ChemSpider Elemental Composition @

ChemSpider elemental composition
Define a set of elements and their count ranges to use as an elemental composition filter. Learn more in the online reference.

Element From To Remove? . He
0 150 *

'_
| [  EEE |-
N 0 10 X Na || Mg Al si ..‘ a || ar
o] o 30 x
K Ca Sc Ti v Cr || Mn |[ Fe || Co Ni Cu || Zn || Ga || Ge || As || Se Br Kr
P 1] 2 x
5 o] 2 x Rb || Sr Y Zr [ Wb || Mo || Tc || Ru || Rh || Pd || Ag |[ Cd || In Sn || Sb || Te I e
s Ba Hf || Ta W || Re |[ Os Ir Pt || Au || Hg || T Pb Bi Bo || At || Rn
Fr Ra Rf || Db || Sg || Bh || Hs || Mt || Ds || Rg || Cn || Uut || FI [ Uup| Lv || Uus (| Uuo

La Ce Pr |[ Nd || Pm || Sm || Eu || Gd || Tb Dy || Ho Er || Tm || ¥b Lu

Ac || Th Pa U Np || Pu || Am || Cm || Bk || Cf Es || Fm || Md || No |[ Lr

Save Cancel

Remove elements either by clicking on the x in the table or on the element(s) in the periodic table. Then
adjust the ranges (From and To) of atoms for each element in the formula using the table.

Finally Save the adjusted composition.

0 Select ChemSpider El | Compositi [==2a)

ChemSpider elemental composition
Define a set of elements and their count ranges to use as an elemental composition filter. Learn more in the online reference.

Element From To Remove? . He
H 0 150 x S —

c 0 100 % Li Be B ..‘ o} F Ne
N 0 10 x Nz || Mg a |l sif| el s || af ar

K Ca Sc Ti v Cr || Mn|[ Fe || Co || Mi || Cu || Zn || Ga || Ge || As || Se Br Kr

Rb || Sr Y Zr || Ne || Mo || Te || Ru |[ Rh | Pd || Ag || Cd || In Sn || Sb [ Te I e

Cs Ba Hf || Ta W [ Re || Os Ir Pt || Au || Hg || T Pb Bi Po || At || Bn

Fr Ra Rf || Db || Sg || Bh || Hs || Mt || Ds || Rg |[ Cn || Uut || FI |[Uup | Lv || Uus || Uuo

La Ce Pr || Nd |[ Pm || Sm |[ Bu (| Gd || Tb Dy | Ho Er |[ Tm || ¥b Lu

Ac || Th Pa u Mp || Pu || Am || Cm || Bk || Cf Es || Fm || Md || No || Lr

Save Cancel

The amended composition appears in the CHN Filter parameter set. Save this to make it current.

Choose search parameters
Select your ChemSpider search parameters or
create a new parameter set:

[CHN Filter || Edit ~

Default

The new set now displays the Elemental Composition Filter Precursor tolerance: 5 ppm
Data sources: KEGG
Theoretical fragmentation:  on
Fragment tolerance: 5 ppm
Isotope similarity filter: off

Elemental composition filter:

CHN Filter /
Precursor tolerance:
Data sources:

Theoretical fragmentation:

Fragment tolerance:

Isotope similanitv filter:

Elemental composition filter: ‘T

Waters
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As an example using the Default search parameters ChemSpider returns 10 possible identities for
Compound 2.46_315.1496

Choose search parameters
Select your Chemspider search parameters or
create a new parameter set:

| Defauit -l [ TEE -

This compound has no fi 1entation data

Search for identifications
After searching, identifications will be assigned to
the relevant compounds automatically.

Search for identifications
Tag filter applied

Compound Accepted1D  Tag |v

Possible identifications: 10

© 291 151.0639n ¢ - - !
O 2.06_314.1436 " Compound ID  Description Adducts  Formula Retention tit Score | Fragmentation score Mass error (ppm)
.96_314.1436n - -
© 4421360758z ¢ CSID2274171 | 2823 Dipheryt3-C-pyidiny) [ M40 | Cotule | 1362 Jo iz | N
° 45271520702,"/2 @ CSID10128107 (7bets,17R 19E 21alpha)-21-Hyd M+H-2.. CaHzNa0s 36 0 104
o 712183 0404m/z ® €SID26332999 (LR 105,12R 13R 145,165,18R)-13 M+H-2.. CaHzN:Oz 36 0 104
° nziuwzgﬂmh " CSID391595  Methyl (19alpha)-10-methyl-16,1 M+H-2.. CaHxN:Os % 0 To4
° 2-,-573151496,“/2 ® CSID4445235  Methyl (LSalpha,19E)-16-formyls M+H-2... CaHzN:Cs 36 0 104 N
© 297 180.1357m/z ¢ CSID391596  Methyl (1Sbeta)-19-methyl-16, 1 M+H-2..  CoHuN:Cs 36 0 104
© 0.63_320.1087m/z ¢ CSID4573616  Methyl (L9E)-16-formylsarpagan M+H-2.. CaHzN:Cs 6 0 14
- 2.46.31514%6m/z -~ €5ID2272523  (E)-Ranitidine M+H CaHzNOS [8 0 326
© 3.67_368.1013m/z ¢ CSID77849  Aphistar M+H CuaHaaNi0sS 3s9 0 326
Pl —— S CSID10128463  Testosterone, O-chloro-17-methy M+H-2..  CxoHx;CIOs 315 o 418
15 of 20 filtered compounds have been identified. 4 i ] =

[ Clear compound identifications - ] Section Complete ()

Clear the compound identifications and change the search parameters to CHN Filter and click Search for

identifications.

Choose search parameters
Select your ChemsSpider search parameters or
create a new parameter set:

|crin Fitter of[ Edr -

This compound has no fragmentation data

Search for identifications
After searching, identifications will be assigned to
the relevant compounds automatically.

Search for identifications
Tag filter applied

Compound Accepted D Tag ™
© 29115106300

© 286_314.1436n

© 442.1360758m/z
© 462_152.0702m/z
© 7.12.163.0404m/z
© 7.12.121.0290m/z
© 275.315.14%m/z
© 2.97_190.1357m/z
© 063.320.1087m/z

© 2.46_315.1496m/z o

Possible identifications: 1

Compound ID Description Adducts Formula  Retentionti Score | Fragmentation score Mass error (ppm)

T e T - O S N

eceeceececeecee

© 3.67_368.1013m/z ¢
Pl —| N
4 of 20 filtered compounds have been identified. <[ i -

[ Clear compound identifications - ] Section Complete (+)

Application of the filter to the ChemSpider results reduces the possible identities to one based on restricting

the composition to CHN.

Running a LipidBlast Search

As the samples for this tutorial were prepared from Urine, using LipidBlast as your primary method of
compound identification is not appropriate.

For details on how to setup and use LipidBlast refer to Appendix 6 (page 98)
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Running a NIST MS/MS Search

Select NIST MS/MS library from the Identifications Methods.

Note: to use this compound search method you will need to purchase the NIST MS/MS library. Hence using
this section is dependent on you having purchased and downloaded the NIST MS/MS library plugin.

The NIST library search plugin bundles the NIST MS/MS libraries and performs a combination of neutral
mass and MS/MS based searches. It uses the same search and scoring algorithms as Progenesis

MetaScope.

Firstly, delete all your compound identifications using “Clear compound identifications”.

Set the required search parameter for the both the Precursor and the Fragment mass error tolerances for

matching each compound and its observed fragments, the default tolerance is 5ppm.

Precursor tolerance

This value, in ppm or Da, is the maximum difference between the mass for the compound in the NIST library

and the observed mass.

Fragment tolerance

This threshold (in ppm or Da) is the maximum difference between the mass of a fragment in the NIST

MS/MS library and the observed mass of the fragment.

For this example set both tolerances to 10ppm.

0Ol Progenesis QI Tutorial HDMSe - Progenesis QI
File

Review
Compounds

Review
Alignment

Experiment Review Identify
Design Setup  Peak Picking  Decomvolution  Compounds

Compound 5.18_179.094%n

Compound

Import Data Statistics

Identify Compounds
Select your identification method:

I <, NIST MS/MS Library -

@ About this method | 4 Download others

Filter the compounds

Using the list below, filter the compounds to
show only those you want to identify.

Intensity

Set the search parameters
Enter the mass error tolerances for matching

each compound and its fragments:
pem |
pem <]

Search for identifications L

Precursor tolerance: 10

Fragment tolerance: 10

(= o ==
Al XYl
nonlinear

@ Help ~

After searching, identifications will be assigned to 100 105 110 15 120 125 130
the relevant compounds automatically.

| search for identifications
Edit. | ‘

Tag |~

Legend: @ Matched fragment @ Unmatched fragment

T Tag filter applicd
compounds may be hidden

Compound
0 6.2 308.0856n

© 650_270.1040n

0 5.18_151.0638n
.

© 291_15L0639n
© 296 314.1436n
© 442_1360758m/z

m ¥

Accepted 1D

m

eeeflece

0 of 20 filtered compounds have been identified.

Clear compound identifications -

135 140 145 150 155 1580 165 170 175 180 185 190
miz

Section Complete . ‘

Then click Search for identifications.

The progress bar reports the number of masses being
searched. When the search completes the number of
compounds with imported identifications is displayed.
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B Identification results

Successfully imported identifications for 17 compounds,
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You can visualise the matching of measured to database-predicted fragments for each potential ID using the
'mirror plot' on the same screen, after clicking on a search result. Matched fragments are shown in red,
unmatched in grey; and hovering the cursor over a fragment match will display relevant information in a

tooltip.

0l Progenesis QI Tuterial HDMSe - Progenesis QI

File

Review Experiment
Import Data  Alignment  Design Setup
Identify Compounds

Select your identification method:

Review Identify
Peak Picking Decomvolution  Compeunds

Review
Compounds

Compound
Statistics

I 2, NIST MS/MS Library

@ About this method | $ Download others

Filter the compounds

Using the list below, filter the compounds to

show only those you want to identify.

Set the search parameters

Enter the mass error tolerances for matching

each compound and its fragments:

Precursar tolerance: 10
Fragment tolerance: 10

Search for identifications
After searching, identifications will be

the relevant compounds automatically.

Search for identifications

Measured

==

nonlinear

A Waters Company

Database

Compound 5.18_179.0949n @ Help -
[ Peak m/z: 110.0608 |
I ity: 3824.03 (100.00%) |
Database m/z: 110.0601 |
A m/fz: 0.0007
assigned to 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190

m/z
Legend: @ Matched fragment (@ Unmatched fragment

.Y Tag filter applied
compounds may be hidden

Possible identifications: 1

CompoundID  Description Adducts  Formula Retention tit | Score

Compound
© 6.22_308.0856n
© 650_270.1040n
© 5.18_151.0638n

Accepted ID

Tag |~

eee
e

© 5.18_179.0949n J

© 291 151.0639n ¢

© 296 314.1436n ®

© 442.1360758m/z ¢ -

L —— C

17 of 20 filtered compounds have been identified. 4 m,

[ Clear compound identifications

i

Fragmentation score  Mass error (ppm}

o e T e - N

AL

Section Complete ()

For all the identification methods described in this section additional information and guidance can be

obtained online in the form of FAQs accessed by the links imbedded in the software.

For each identification method the About this method link will take you to relevant page(s) for the current

method.
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0l Progenesis QI Tutorial HDMSe - Progenesis QI
File

Review
Alignment

Experiment

Import Data Design Setup

Identify Compounds

Select your identification method:

[ 4, NIST MS/MS Library *

© About this method | # Download others

Filter the compounds

Using the list below, filter the compounds to
show only those you want to identify.

Measured

Review

Identify
Pezk Picking Deconvolution Compounds

Compound 5.18_17
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Stage 9: Review Compounds

The Review Compounds stage allows you to examine the behaviour of all or subsets of compounds based

on tag filters.

Note: having explored the various methods for identifying compounds, before you use Review Compounds

return to the ldentify Compounds stage and click Clear compound identifications (if not already clear),
select to clear all identifications, then select Progenesis MetaScope as the identification method, select
Tutorial Theoretical Fragmentation as the current search parameters and check they are set as shown below

using the Edit drop down.

QI Progenesis QI Tutorial HDMSe - Progenesis QI

File
Review Experiment

ImportData  Alignment

Identify Compounds
Select your identification method:

|| A Progenesis Metascope -

@ About this method | # Download others

Filter the compounds
Using the list below, filter the compounds to
show only those you want to identify.

Choose search parameters
Select your MetaScope search parameters or
create a new parameter set:

|Tutorial Theoretical Fragmentati »| | Edit - |

Search for identifications

Identifications will be assigned to the relevant
compounds automaticall

Tag filter applied
compounds may be hidden

Compound
© 6.22_208.0856n
© 650_270.1040n
© 518 151.0638n
5.18_179.0949n
© 201_151.0629n
© 2.96_314.1436n
© 442 136.0758m/z
© 462_152.0702m/z
[ —— ’

0 of 20 filtered compounds have been identified.

Accepted ID Tag v

e ¢ &

eeee

Clear compound identifications -

Design Setup ~ Pesk Picking Deconvolution  Compounds

Review Identify Review
Compounds

Compound 5.18_179.094%n

Intensity

===

LT ]
0l Edit Search Parameters (=)
MetaScope search parameters

Define a set of MetaScope parameters that can be saved for later
reuse. Learn more in the online reference.

100 105 110 115 1

Legend: @ Matched fragment @ U

No iq

Name:
Tutorial Theoretical Fragmentation
Compound database
CA\Program Files (x86)\Nonlinear Dynamics\Prog
Data format:
Search parameters
Precursor tolerance: 12
Retention time within: 0.1
CCS within: | 2.5 %
Additional compound properties source 70 175 180 185 190

[7] Read additional compound properties from this file

C\Users\andy.borthwick\Decuments\Customer [

Fragment search method
) Do not use fragmentation data
@ Perform theoretical fragmentation
Fragment tolerance: 12 ppm
() Perform fragment database search

CA\Users\andy borthwick\Dacuments\Customer [ d

Fragment tolerance: |12 ppm

II Save search parameters ||[ Cancel ]

Section Complete ()

nonlinear

A Waters Company
@ Help ~

Click Search for identifications. Click Edit on the applied tag filter the tags created earlier should still be

applied, if not set them up as described in tagging page 36. The display should look as below.

0 Progenesis Q Tutorial HDMSe - Progenesis QI

File
Review Experiment
ImportData  Alignment
Identify Compounds

Select your identification method:

[ 4, Progenesis MetaScope -

© About this method | % Download others

Filter the compounds
Using the list below, filter the compounds to
show only those you want to identify.

Choose search parameters
Select your MetaScope search parameters or
create a new parameter set:

Tutarial Theoretical Fragmentati -] [ edic ~

Search for identifications

Identifications will be assigned to the relevant
compounds automatically.

Search for identifications

Tag filter applied
compounds may be hidden I Edit... I
Compound Accepted ID Tag ~

@ 7.11_308.1069n
® 6.22_308.0856n
® 6.50_270.1040n
©® 5.18_151.0638n
* 5, 79.0949n
® 291 151.0639n
® 2.96_314.1436n
© 442 136.0758m/z
P —— »

49854487

All 20 filtered compounds have been identified.

[ e -

Review Identify Review

Design Setup  Peak Picking Deconvolution Compounds ~ Compounds

Compound 5.18_179.0949n (Phenacet:

Intensity

Compou
Statistig

0 Fitter the compounds

Create a filter

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

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

@ Anova pvalue <005 |
@ Max fold change 2 2 |:

compounds)

s)

ompol

Show compounds that have at least one of
these tags:

Hide compounds that have any of these tags:

@ Not identified (5082 compounds)

100 105 110 15 120

| (Gormerie]

Legend: @ Matched fragment @ Unmatched fragment

Possible identifications: 4

Compound 1D Description

* 49854487

Adducts  Formula

| M+H-H... | CuokuaNO2

Retention tit Score  Fragmentation score

O 7 =

O

HMDE31811  3,5-Dimethylphenyl M+H-H.. CioHisNO: 498 526

HMDEB40021 2,3-Dihydro-5-(3-hy M+H-H... CuoHy 3 428 176

HMDB41931  34-Methylenedioxy M+H-H_  CioHiaNO: 416 114
B ,

Section Complete (3)
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Finally to accept Phenacetin as Compound 5.18_179.0949n’s identity, click on the ‘star’ to the left of the
Compound ID.

Now move to Review Compounds by clicking on the Workflow.

0l Progenesis QI Tuterial HDMSe - Progenesis QI E
File s0Qgse
Review Experiment Review Identify Review Compound H
Import Data Alignment Design Setup  Peak Picking Deconvolution Compeounds  Compounds Statistics n 0 n I I n ea r
. A Waters Company
. @ Help ~
Review Compounds Find a compound: | I Filter compounds.. = | Filter is active I =y
Using this screen, you can find the compounds of
interest in your experiment. Compound Neutrsl mass m/z z Retention time Drift time Peak Width Tag '~ Accepted ID Identifications
Create a shortlist to review © 711.308.1069n  308.1068 3470700 1 711 340 018 ¢ 1 =
In the table, sort and filter the compounds based ® 622 308.0856n 308.0856 3080029 1 6.22 3;

on their measurements, to generate a shortlist
for further review.

13 030 ¢ 1
i 3lss oo o | e o |
L]

@ How are the measurements calculated? g jgg 314.1436n 36 3151509 1 296 102 027 1
To sort the table by a given value, simply click © 4.08_735.1822m/: own> 2351822 1 408 254 018 & 1
the relevant column header. =
® 3.69_195.0897m/z  <unknown> 1950867 1 3.69 194 016 ] 2
Review the compounds © 712.163.0404m/z  <unknown> 1630404 1 7.2 162 017 & 1
For each compound of interest, inspect the ions’
alignment and peak picking: @ 2.91_151.0639n 151.0639 1520707 1 291 167 015 "] 4
E Review selected compound ; @ 6.50_270.1040n 270.1040 2711113 1 | 650 275 014 ] 1 -
B | . | b
h( ko double-click to review a compound.

I Compound 5.18 179.0949n: I
Choose the correct identifications

For each compound, select one of its possible Compound abundance ‘ Possible identifications I 3D Montage I Drift time montage |
identifications as the accepted one.

=N [ oo ]
To speed this up, you can sutomatically accept
identifications in compounds where only one of
the possible identifications has: o

Score 2 500 Accept identifications L

Export data for further processing

By exporting your data to external tools, there's
no limit to your analysis.

Export to pathways tool

ArcSinh Mermalised Abundance

Experiment design ] -

Review your data from a different perspective:

Current design: | Minus QC - Section Cumplete@)

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.

Window C displays either: a Compound abundance plot, list of Possible identifications, 3D Montage,
Drift Time Montage (for data collected with drift time), for the current compound highlighted in Window A.

Using Compound 5.18_179.0949n as an example the 4 views for Window C show:

Compound 5.18_179.0949n:

Compound abundance I Possible identifications | 3D Montage | Drift time montage |
_ _
b} :
] gl
0
=
2
8
E
o
8
2
E
=}
=4
=
c
&
i e
) L3

The Compound Abundance displaying normalised values for each run, a mean value and 3 standard
deviations.
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Possible identifications for current compound with Overall Score based on, Mass error, Retention Time (if
available), Isotope Similarity based on the comparison of the measured isotope distribution for the compound
vs the expected based on the compound formula, Fragmentation Score and CCS if available.

Compound 5.18_179.0949n:

| Compound abundancel Possible identifications |3D Montage | Drift time montage |

Possible identifications: 4
z Compound ID Descri ptiﬂn Adducts Formula Retention time Sc;re Fragmentation score
T S T e 7 Y S «ONT
HMDB31811 3 5-Dimethylphenyl methy! M+H-H.. CiHizNO; 488 526
HMDB40021  2,3-Dihydro-5-(3-hydroxyp M+H-H.. CypHiaNO; 428 176
HMDBE41931  34-Methylenedioxyamphe M+H-H.. CiHisNO: 416 114
4 m | »

The 3D montage is based on the first run in each group.

Compound 5.18_179.0949n:

Compound abundance | Possible identifications I 30 Montage I Drift time montage |

i

:
[’
:
/ﬂ

The Drift time montage tab is only shown for HDMSe data.

Compound 5.18_179.0949n:

| Compound abundance | Possible identifications | ED] Montagel Drift time montage I

View: [J~ m/z vs. drift time vs. intensityl L. m/z vs. drift time L. Drift time vs. retention time L. m/z vs. retention time

v

Separate by drift time ] [ Merge Specific drift time: 0 :I

Drift time: 1.84 ms
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Setting a Compound’s identity

If you have not already set or accepted a compounds identity at the Identify Compounds stage, or wish to

amend it as a result of reviewing the data displayed here then you have the same functionality available to

you in the Possible Identifications tab

For example to accept Warfarin as the identity for Compound 7.11_308.1069n click on the ‘star’.

This updates the compound’s

‘Accepted ID’ and Description.

Review Compounds
Using this screen, you can find the compounds of
interest in your experiment.

Create a shortlist to review

In the table, sort and filter the compounds based
on their measurements, to generate a shortlist
for further review.

@ How are the measurements calculated?
To sort the table by a given value, simply dlick
the relevant column header.

Review the compounds
For each compound of interest, inspect the ions’
alignment and peak picking:

Review selected compound
You can also double-click to review a compound.
Choaose the correct identifications

For each compound, select one of its possible
identifications as the accepted one.

QI Progenesis Q1 Tutorial HDMSe - Progenesis QI =1 ==
File Y
Review Experiment Review Identify Review Compound f
Import Data  Alignment  Design Setup  Peak Picking Decomvolution Compounds  Compounds Statistics non I Inear

A Waters Campany

B @ Help ~

Tag | v AcceptedID Identificstions Ancva (p) Max fold change Highest mesn Lowsstmesn lsotope distribution Max Abundance Min CV% Description

Find a compound:

@ 1 <11E-16 15E+05 B_HD ALD 172815107 465 2
& <11E-16 52E+04 B_HD C_Norm 37425726 109
&  seasa4E 4 < 11E-16 4.32E+04 B_HD C_Norm 121847590 188 Phenacetin
@ 1 <11E-16 491E+03 B_HD C_Norm 2758854 163
@ 1 <11E-16 3338403 C_Norm 1169.9322 388
e e e o o o 5 |
& 2 <11E-16 132E-03 B_HD C_Norm 61918644 270
@& 1 <11E-16 815 B_KD C_Norm 117933170 437
M 1 111616 239 B_HD ALD 957501 747
& 1 197E-14 199 B_HD ALD 440154 8.80
- 2 zoseiz L1 R un £ Nem 4057504 180 N
“ v

Compound 7.11_308.1069n:

To speed this up, you can ccept
identifications in compounds where unly one of
the possible identifications has:

Accept identifications

Export data for further processing
By exporting your data to external tools, there’s
no limit to your analysis.

Export to pathways tool

Score 2 500

Experiment design
Review your data from a different perspective:

Current design:

[ca d abundance | Possible identifications | 3D Montage | Crift time montage |

Possible identifications: 1

Compound ID Description Adducts Formula  Retention time Score Fragmentation scor
OH o)
® o

Section Complete ()

Rather than review all the possible compound identifications you can set a threshold for the score. This
allows the automatic acceptance of compound identity where only one of the possible identifications is
greater than the defined score.

As an example set the threshold as 48 and then order on Accepted ID and Description.

0 Progenesis Q1 Tutorial HDMSe - Progenesis Q1

File
Review Experiment

Review Compounds
Using this screen, you can find the compounds of
interest in your experiment.

Create a shortlist to review

In the table, sort and filter the compounds based

on their measurements, to generate a shortlist
for further review.

@ How are the measurements calculated?
To sort the table by a given value, simply click
the relevant column header.

Review the compounds
For each compound of interest, inspect the ions’
alignment and peak picking:

Review selected compound

You can alse double-click to review a compound.

Choose the correct identifications

For each compound, select one of its possible
identifications as the accepted one

To speed this up, you can ically accept

ImportData  Alignment  DesignSetup Peak Picking Deconvolution Compounds —Compounds  Statistics

e on
Review Identify Review Compound H
nonlinear
A Waters Campany

I @ Help ~

sg | * AcceptedD Identifications Anova(p) Maxfold change Highest mean Lowest mean Isotope distribution Max Abundance Min CV%  Description

Find 2 compound: ; |

a 14708992 1 < 11E-16 491E+03 B_HD C_Norm 275.8854 169 Acetanilide -

7847292 1 < 11E-16 15E+05 B_HD ALD 172815107 465 A\prazu\am
T T I T N N [T R Er R

] 855682 1 <« L1E-16 Infinity B_HD C_Norm 8749.4568 2358 Lidocaine

a 46506142 4 < L1E-16 865 B_HD C_Norm 1290.3892 200 Paracetamol

] 49854487 4 < L1E-16 432E+04 B_HD C_Norm 121847530 188 Phenacetin

* 7847488 1 < L1E-16 815 B_HD C_Norm 11793.3170 437 Ranitidine

* 9357 1 < 11E-16 3.33E+03 B_HD C_Norm 1169.9322 388 Tolbutamide

* 4702 1 < L1E-16 148E+03 B_HD C_Norm 18742.8091 293 Warfarin

¢ 1 197614 199 B_HD ALD 440154 8.80

- 2 20ARF-12 147 R HD C Nerm 405 75724 160 -

. 5

Compound 3.69_195.0897m/z:

| Compound abundance | Possible identifications | 3D Montage | Drit time montage |

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

Scorex 480 Accept identifications |

Export data for further processing
By exporting your data to external tools, there's
no limit te your analysis.

Export to pathways tool

Experiment design
Review your data from a different perspective:

Possible identifications: 2

Compound ID Description Adducts  Formula Retention time Score Fragmentation o
T e N T S TN TR /
HMDB12488 1,23 4-tetrahydro-beta-car M+Na CuHuzNz 388 0 ~ N
| )
A
(o]

Section Complete

Note: accepting a score threshold causes the Accepted ID and Description fields to be populated when there
is a single ID with a score = 48 for the compound.

In this example Paracetamol (2.91_151.0638n) and Phenacetin (5.18 179.0949) were accepted manually.
Also the identification of Aspirin (7.12_163.0404) was rejected by clicking on the star icon for possible

identifications.
Waters
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Compound Validation View

Further information about a compound and its 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 the view either double click on the Compound in the Review Compounds screen or click on Review
selected compound

Try double clicking on the compound 2.91 151.0638n (note: you can accept this compound’s identity, as
Paracetamol by clicking on the ‘star’ in the table)

As the Compound Validation view opens you can select which adduct of the compound to review first, in
this example (M+H).

0/ Progenesis QI Tutorial HDMSe - Progenesis QI =N <
File * 0@ g
Review Experiment Review Identify Review Compound B
ImpertData  Alignment  Design Setup Peak Picking Deconvolution Compounds  Compounds  Statistics non l Inear
0 A Waters Company
Compound 2.91_151.063%n © Done | Ton map layout: ‘D‘D] B # show: |E| anationl
Use this screen to validate the alignment and peak Com, mm location:
picking of this compound’s ions. Experiment aggregate: - P :
Review peak picking and alignment 150 151 152 153 154 155 156 1 oy
Select an adduct in the list below to view its ion | | J l m/z | el
map, mass spectrum and chromatogram across the it .
selected runs:
Adduct m/z Charge Drift time Rel. abun g
M+H-H20  134.0606 1 151 3% | |
I | = i l :
i AE o
= oy
n — 1
B Vi |
2| | i U
Address | 4] runs 15 ' PRI X 1]
If your iof Runs in C Narm 2 O Zoom location  Compound location
add man CA o8
Runs in A_LD i . wrmr—
| S eset zoom to adduct location
IF peak pi Runs in B_HD ; . : zoom: (&) (2 [ET] .
= return to Peak Picking to change the peak
picking parameters, or
o edit the adduct to add the missing isotope Mass Spectra Chromatograms
Note: To edit this adduct's isotopes you must first 300004 30000+
return to Review Deconvolution and remove the
adduct from the compound. 25000+ 25000-
20000+ 20000+
= =
5 :
£ 150001 £ 150001
£ <
10000+ 10000+
5000+ 5000+
U T T ‘I T T U T (g T T T T T T T T T
Experiment design 1515 152 1525 153 1535 154 1545 15§ 286 268 20 292 204 29 288 3 30
Review your data from a different perspective: Adduct m/z Retention time (min)
Current design: | Minus QC -

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.

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 the Edit adduct facility.

Note: details on Editing adducts is available in Appendix 7 (page 100)
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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

File

Import Data

Adduct

Review
Alignment

Compound 2.91_151.063%n

Use this screen to validate the alignment and peak
picking of this compound’s ions.
1 Review peak picking and alignment
Select an adduct in the list below to view its ion
map, mass spectrum and chromatogram across the
selected runs:
m/z

M+H-Hz0 | 1340606 1

I ] S R

0l Progenesis QI Tutorial HDMSe - Progenesis QI

Experiment Review Identify
Design Setup  Peak Picking  Deconvolution Compounds

SE

2

olc

Charge Drift time Rel.abuni |~/ §
E=

151 5% - 8

2%

EEL

Review
Compounds

151.5152.0 152.5 153.0 153.5 154

Compound
Statistics

2.952.90
4 Retention Time (

E

151.5152.0 152‘! 153.0 153.5 154,

mfz *

151.5152.0 152.! 153.0 153.5 154,

- m/z *
/
u
qE
ERS
el
®lc
ER]
2
N
s 8
Rk
m'li,

m

| »

Show in: IA]I runs

151.5152.0 152‘1 153.0 153.5 154,

151.5152.0 152‘1 153.0 153.5 154,

151.5152.0 152.1 153.0 153.5 154,

™|

Current design:

2 Address any problems
1f your ions are misaligned, return to Alignment to
add manual alignment vectors.

If peak picking has missed an isotope, either:

= return to Peak Picking to change the peak
picking parameters, or
* edit the adduct to add the missing isotope

adduct from the compound.

Experiment design
Review your data from a different perspective:

Note: To edit this adduct’s isotopes you must first
return to Review Deconvolution and remove the

[E=5 HoR <=
“80es

nonlinear

A Waters Company

Ton map layeut: [] [[] HH Show:

i Compound location:

7 .”!,.n. iRt
RIRIL) UL...M-‘

EN miz * | miz * | mfz *

gu ! ! 20 =Y

e S E L E

REN [NERS R " -
o s b Lo b [ Zoom location " Compound location
EN =N e

RER] 1 RER-Y LRER-Y

1% 1% 15 Reset zoom to adduct location
o & w & w0l &

ik =5t 5

o e o & o &

- ER ] EEL

Mass Spectra Chromatograms
20000+

150004
= 2>

H 3
Elmﬂt} g
= =

5000+

1515

Minus QC

153 1535
Adduct m/z

1525

v Conditiens: @ C_Norm @ A_LD @ B_HD

154 1545

286 288

155

23

292 294 296 298 3
Retention time (min)

302

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 are selected the mass spectra and chromatograms are shown for all the runs in
the experiment.

In the chromatograms view each line corresponds to a single run, coloured according to the experiment
condition to which it belongs. If you hover 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.

Waters
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20000+

15000

._.
3
(=]
P

Intensity

5000

286 288 29 292 204 296 298

Retention time (min)
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Compounds separated by Drift Time

To view compounds separated by drift time, first clear the existing Filter by clicking on Filter compounds

and then Clear the filter.

Then right click on the Review Compounds Table and create a Quick Tag for those compounds Separated

by drift time.

Review Compeunds

Using this screen, you can find the compounds of
interest in your experiment.

1 Create a shortlist to review

In the table, sort and filter the compounds based
on their measurements, to generate a shortlist
for further review.

© How are the measurements calculated?
To sort the table by a given value, simply click
the relevant column header.

Review the compounds
For each compound of interest, inspect the ions'
alignment and peak picking:

Find a compound:

Neutral mass

179.0249

Compound
© 5.18_179.0949n

| @J Help ~
Retention time  Drift time Peak Width Tag ~ | Accepted ID | Identifications Anova (p}) N
1801043 1 518 205 018 49854487 4 < 11E-18 E .

m/z z

Anova p-value = 0.05

l—m-—_n

Review selected compound

You can also double-click to review a compound.

Choose the correct identifications
For each compound, select one of its possible

<] 2|§| Max fold change 2 2 20707 1 291 167 0.18 46506142 4 < 11E-16
© 4@ Notidentified 60738 1 442 157 014 * 14708992 1 <1l1E-16 6
o3 New tag.. 51509 1 296 3.02 0.27 (] 7847488 1 <11E-16 8
° Quick Tags R Anove pvalue.. @& a9 1 <11E-16 1
L?' Edit tags Max fold change. [ 855682 1 <1L1E-16 Ir
© 8 AddtoClip Gallery... Minimum CV... ® @ : <11E16) 3
O JrreTT ST Mot identified & s 1 227616 1
O 4.96_134.0966m/z <unknown> | 1] Mot fragmented [ ) o 0331 1
T 4.96_696.2684m/z  <unknown:> | 6] Separated by drift time L 0 0319 1=
Cll I Identified and separated by drift time '

Once you have created the tag then filter the table to show only those compounds Separated by Drift Time.

To do this click on Filter compounds... and drag the new

Tag on to the Show panel and click OK.

QI Fikter the compounds

==

Create a filter

Show or hide compounds based on a select\cn of their tags. Move tags to the appropriate
boxes to create the filter. For more please see the online reference.

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

@ Notidentified (5082 compounds) | eporated by dritt time (155 compounds |
@ Anova p-value £ 0.05 (1258 compounds) | | ]
@ Max fold change 2 2 (450 compounds)

Show compounds that have at least one of
these tags:

Hide compounds that have any of these
tags:

Clear the filter

The table now shows the only the compounds that are separated by drift time. Click on Separate by drift
time to view the detected compound ions with the same m/z and RT.

Review Compounds
interest in your experiment.

1 Create a shortlist to review

for further review.
@ How are the

Using this screen, you can find the compounds of

In the table, sort and filter the compounds based
on their measurements, to generate a shortlist

nts calculsted?

0} Progenesis QI Tutorial HDMS - Progenesis QI = e ==
File s00ge
Review Experiment Review Identify Review Compound .
Import Data  Alignment  Design Setup  Peak Picking Deconvolution Compounds  Compounds  Statistics non I Inear

Find a compound:

the relevant column header.
2 Review the compounds

alignment and peak picking:

To sort the table by a given value, simply click

For each compound of interest, inspect the ions’

Review selected compound

Compound Neutral mass m/z Retention time Drift time Peak Width Tag |~ AcceptedID Identifications Anova (p) Max fold change

© 3.82 899.1797m/z  <unknown> 899.1797 3.82 8.10 012 . 0 0.894 102 -

© 3.82_899.1867m/z  <unknown> 899.1867 3.82 5.08 0.03 . 0 0421 173

© 3.82_901.1806m/z  <unknown> 9011806 3.82 810 013 0.609 1.06
n—_—

© 3.82 9051792m/z  <unknown> 9051792 2 3.82 513 0.08 0233 12

© 3.84 455.0920m/z  <unknown> 4550920 2 3.84 286 0.10 . 0 0.59 12

© 3.84 594.1359m/z  <unknown> 5941353 2 3.84 367 0.13 ] 0 0458 104 -

AWaters Company

@ Help =

‘Compound 3.82_901.1809m/z:

You can also double-dlick to review a

Compound abundance | Possible identifications | 3D Montage | Drift time montage |

3 Choose the correct identifications

identifications as the accepted one.
the possible identifications has:
Score = 480

Export data for further processing

no limit to your analysis.

Experiment design
Review your data from a different perspective:

For each compound, select one of its pessible

To speed this up, you can automatically accept
identifications in compounds where only one of

Accept identifications

By exporting your data to external tools, there's

Export to pathways tool

View: J—< m/z vs. drift time vs. intensi

L. m/z vs. drift time L. Drift time vs. retention time L. m/z vs. retention time

[cpro byaricime] .

ecific drift time: (£ Drift time: 5.13 ms

Section Complete ()
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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.

0 Progenesis QI Tutorial HDMSe - Progenesis Q1

File
Review Experiment Review Identify Review Compound
Import Data  Alignment  Design Setup  Peak Picking Deconvolution Compounds  Compounds Statistics
- - S - - - . -
Review Compounds Find a compound: 2

Using this screen, you can find the compounds of

interest in your experiment. Tag | v AcceptedID Identifications Anova (p)

1 Create a shortlist to review

In the table, sort and filter the compounds based
on their measurements, to generate a shortlist
for further review.

@ How are the

Max fold change 2 2

. Not identified
nts c:

] ) Separated by drift time
To sort the table by a given value, simply click
the relevant column header.

2 Review the compounds Quick Tags
For each compound of interest, inspect the ions'

alignment and peak picking:

Review selected compound

You can alse double-click to review a compound. L

Edit tags
Add to Clip Gallery...

| [Fitter compounds... =

Max fold change Highest mean Lowsst mean Isotope distribution Max Abundance  Min CV% Description

o weas w
o umes [
R = F R ey
F— El

18528.2297

8.7816

B_HD

LAl XY
nonlinear
" Waters Company

@ Help ~

1746 -

] v

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

Create new tag

E] Corfimed Compounds

Click on Filter Compounds then drag the new tag onto
the Show panel of the Filter compounds dialog and
click OK.

Click on the File menu and select Export compound

and click OK.

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

open the file if required:

0l Export Compound Identifications E
Export complete

l Open File I[ Open Folder l [ Close

Waters
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Create a filter

0l Filter the compounds E

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

Available tags:

. Not identified (5082 compounds)

. Anova p-value £ 0.05 (1258 compounds)

. Max fold change 2 2 {450 compounds)
Separated by drift time (155 compounds)

Show compounds that have all of these
tags:

I O Confirmed Compounds (2 compounds) I
t !

Show compeounds that have at least one of
these tags:

Hide compounds that have any of these

Clear the filter

tags:

Compound
Compound 1D
Accepted?
Adducts

Formula

Score
Fragmentation Score
Mass Emor {ppm)
Isotope Similarity

Link

Description
Neutral mass (Da)
m/z

Charge

Retention time {min)
Anova {p)

Max Fold Change
Tags

Export Compound Identifications E

. - . . ) N i Choose properties to be included in exported file
identifications, adjust the properties to be included in the export

Theoretical lsotope Distribution

J [ Cancel
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Exporting Compound Data to Pathways Tool(s)

Using Progenesis, you can export Compound lists to pathway
analysis tools to help you understand your data in a wider
biological context.

Currently Progenesis QI supports the export to:

Export data for further processing

By exporting your data to external tools, there's
nao limit to your analysis.

I Export to pathways tool I

IMPaLA: which aggregates and queries many other pathway analysis tools including KEGG and Reactome)

IPA (Ingenuity Pathway Analysis): is a commercial web-based

software application for the analysis,

integration and interpretation of data derived from any experiments that generate gene and chemical lists

with expression data, such as metabolomics and proteomics.

Support for the export of compound identity and expression data
standard.

Note: the use of IPA requires a local licensed copy, for licensing

to either pathways tool is provided as

details please visit the IPA website.

The following section describes an example of the processes involved in exporting to and using IMPaLA. For
additional details on the export of data to IPA refer to Appendix 8 (page 105)

Using IMPaLA

Typically, only accepted identifications are exported to pathway analysis tools. This is the default and

recommended option.

First select the compound data to export to the pathways tool usi
For this example you can use the ‘Confirmed Compounds’ set

ng tag filtering to ‘focus’ the set to export.
described in the previous section.

To ensure that the 9 Confirmed Compounds are the only ones displayed in the table set up the filter as

shown below:

0l Progenesis QI Tutorial HDMSe - Progenesis QI

File
Review
Compounds

Review
Alignment

Experiment Review Identify
Design Setup  Peak Picking Deconvolution Compounds

Compound

Import Data Statistics

Review Compounds Find a compound:

= EoR
[ l'. e
nonlinear

@) Help ~

Filter compounds.. = | Filter is active

Using this screen, you can find the compounds of

interest in your experiment. Compound Neutral mass m/z z Retel

Filter compounds... |ag ~* Accepted ID Identificatic

Create a shortlist to review

[~ 442 260758m: | <ot | 360751

— EmmTEE.
") 78472492

In the table, sort and filter the comoounds hased Clear filter i
on their measurements, to gener .
for further review. QI Filter the compounds =] |6 & ass1425 2
© How are the measurem Create a filter 0.18 & 855682 1 1
To sort the table by a given valug  Show or hide compounds based on a selection of their tags. Move tags to the appropriate 0.15 e 46506142 4 1
the relevant column header. boxes to create the filter. For more guidance, please see the online reference.
0.18 "] 40854487 4
Review the compounds Available tags: Show compounds that have all of these 0.27 e 7847488 1
Far each compound of interest, i tags: :
alignment and peak picking: O Mot identified (5082 compounds) — 0.14 ") 9357 1
@ @ Anova p-value < 005 (1258 |\_‘ Confirmed Compounds (9 -;cl“:-:_"dsll 018 o 4702 4 .

@ Wax fold change = 2
Separated by drift time

You can also double-click to revie|

(15

5 compounds) these tags:

Show compounds that have at least one of

Choose the correct identificati
For each compound, select one of

1=

identifications as the accepted on

To speed this up, you can automyg

identifications in compounds whe tags:

Hide compounds that have any of these

the possible identifications has:

Score > 480 Accep

Export data for further proces|
By exporting your data to extern

Clear the filter
no limit te your analysis.

Cancel

Export to pathways tool

ArcSinh Normalig

Experiment design
Review your data from a different perspective:

Minus QC

Current design:
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Then click Export to pathways tool, and select IMPaLA from the Pathways tools and click Next.

Ensure that Accepted IDs only is selected.

Select either Pathway over-representation

analysis or Wilcoxin pathway enrichment test.

Make sure the Open IMPaLA in my browser is
ticked and then click Copy compounds to
clipboard.

Ol Export Pathways Information

Configure your export

Choose which identifications to export and the type of analysis you want to perform.

Select which identifications to export:
I-O': Accepted IDs only (recommended)l ) All possible IDs

Select the type of analysis to perform:

=

Pathway over-representation analysis

Pathway over-representation analysis
Wilcoxon pathway enrichment analysis

I Open IMPalA in my browser I

< Back ]" Copy compounds to clipboard I[

Close

When IMPaLA opens, paste the metabolites in to the right hand panel.

= o |

N,
() }}‘l‘@- http://impala.molgen.mpg.de/ O+ & H @) Pathway analysis with trans... | |

File Edit View Favorites Tools Help

IMPaLA: Integrated Molecular Pathway Level Analysis

pathway over-representation and enrichment analysis with expression and / or metabolite data

genes/proteins
- example input for over-representation analysis
- example input for enrichment analysis

paste genes or proteins below

or upload a file with genes or proteins
Browse...

optionally, provide genes/proteins background
for over-representation analysis
Browse...

|-- specify genel/protein identifier - V|

metabolites
- example input for over-representation analysis
- example input for enrichment analysis

paste metabolites below

46506142
7847488
46511425
855682
14708992
49854487
7847292
9357
4702

or upload a file with metabolites
Browse...

optionally, provide metabolites background
for over-representation analysis
Browse...

| Pubchem Substance v |

pathway over-representation analysis

() Wilcoxon pathway enrichment analysis

START ANALYSIS

or clear the form

Select specific metabolite identifier

Click Start Analysis

Waters
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Analysis results list is returned:

4 out of 9 input metabolite identifiers were mapped to 4 distinct physical entities found in pathways. The
metabolite background size is 4612
Results per page:
32 pathways found. Gotopage (previous) of 1
(next)
+ download resuits
pathway overlapping all o
= T source metabolites metabolites 2

Warfarin Pathway, Pharmacodynamics PharmGKB 1 1(1) 0.000867 1
Warfarin Pathway, Pharmacokinetics PharmGKB 1 1(1) 0.000867 1
Warfarin Action Pathway SMPDB 1 5(5) 0.00433 1
Benzodiazepine Pathway, Pharmacokinetics PharmGKB 1 11 (11) 0.00951 1
Xenobiotics Reactome 1 51 (91) 0.0435 1
Cytochrome P450 - arranged by substrate type Reactome 1 115 (116) 0.0961 1
Phase 1 - Functionalization of compounds Wikipathways 1 137 (137) 0114 1
Phase 1 - Functionalization of compounds Reactome 1 150 (151) 0124 1
Defective CYP27A1 causes Cerebrotendinous
xanthomatosis (CTX) Reactome 1 150 (151) 0.124 1
Defective CYP1B1 causes Glaucoma Reactome 1 150 (151) 0.124 1
Defective CYP4F22 causes Ichthyosis, congenital,
autosomal recessive 5 (ARCIS) Reacione i DT, B2% i
Defective CYP11B2 causes Corticosterone methyloxidase 1
deficiency (CMO-1 deficiency) Reactome 1 150 (151) 0.124 1
Defective CYP24A1 causes Hypercalcemia, infantile (HCAI) Reactome 1 150 (151) 0.124 1
Defective MAOA causes Brunner syndrome (BRUNS) Reactome 1 150 (151) 0124 1

Click to explore returned analysis.

Note: the success of a Pathways analysis is dependent on the organism under study being available to
search using IMPaLA. This data set is not truly a suitable example but returns results that at least
demonstrate the process.

Now move to the Compound Statistics section by clicking section complete.

Waters
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Stage 10: Compound Statistics

The user guide now describes the functionality of the Multivariate Statistics.

Compound Statistics opens calculating the Principal Components Analysis (PCA) for the active 'tag' filter if
one exists.

Note: make sure you have cleared any Tag Filters before performing Principal Components Analysis (PCA)

\‘"

Calculating PCA results...

With 5152 of 5152 compounds selected.

As an example we will start by examining the PCA for all of the 5152 compounds.

0 Progenesis QI Tutorial HDMSe - Progenesis QI = )
File AL XY
Review Experiment Review Identify Review Cempound :
ImportData  Alignment  DesignSetup Peak Picking Decomvolution Compounds — Compounds  Statistics non li near
o A Waters Company
Question: Principal Components Analysis
Are there any outliers in my data? 05
Does my data cluster according to my experimental S T T T
conditions? 204 T E
What's this? - - L]
Prindpal Components Analysis produces a simplified, ~ 03 T ®ny E
graphical representation of your multidimensional data. =
More... g 02 T B
H .
‘E" 01 I b |ALD2 . K|
8 A_LD
= 00 F—-- B —
Ask another question ¥ s
2 01+ . 3.69_195.0897miz b
No filter applied = -
Create.. RS . E
| Sk > .
Compour Anova qValue Power Tag v Clust * 03 ¥ % 3
711.251.. <11. <11E. 29995 @ 04 | | | | | | | |
711308.. <11.. <11E. = 8995 @ -04 03 0.2 01 0.0 0.1 0.2 0.3 04 0.5
710309, <1d.. <11E. > 3995 @ Principal Component 1 >/ 18.89%
776.486.. <11. <11E.. 29995 @
602178, <11.. <1iE.. 995 @ [Standardlsed Abundance Profiles v]
369195.. <11.. <11E. 29035 (b & 20
821.250.. <1l. <11E.. 29995 @
296314, <1d.. <11E. = 995 @ 5T —a =
- - | TE——a— g
"] {
801.25l.. <1l.. <LI1E.. 9995 @ 1ot /
822345.. <1l1. <L1E. 29995 @ /
296.270.. <11. <11E. 29995 @ £ 05 T /
8.01423.. <11.. <11E. 2= 9935 e /
00
369.195.. <1l.. <11E. =995 @
95 et < ® A
802190.. <11. <11E.. 29995 @ - 2 o8l
[ T d :
/
Experiment design ol /
Review your data from a different perspective: B
Current design: | Minus QC - 15

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 Compound Statistics 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?

Waters 1
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It answers this question by: ‘Using Principal Components Analysis (PCA) to produce a simplified graphical

representation of your multidimensional data’.

PCA can be used to determine whether there are any outliers in the data and also look at how well the
samples group. The groupings that can be observed on the 2D PCA plot can be compared to your
experimental conditions and conclusions can be drawn regarding possible outliers in your data. Selecting

compounds in the table will highlight the compounds on the 'Biplot' and their abundance profiles will appear

in the lower panel.

622.205.. <11. <LI1E.. >.5995 @
712.251.. <11.. <11E.. 29995 @
712.393.. <1d.. <11E. 2995 &

QI Progenesis QI Tutorial HDMSe - Progenesis QI =2 EcE ==
File LAl X T
Review Experiment Review Identify Review Compound H
ImportData  Alignment  Design Setup  Peak Picking Deconvolution Compounds — Compounds Statistics non I Inear
° A Waters Company
Question: Principal Components Analysis
Are there any outliers in my data? 05
Does my data cluster according to my experimental aus T T T T T T T
conditions? % g4 1 1
What's this? ~ - L]
Prindpal Components Analysis produces a simplified, ™ 03 + *uy E
graphicalrepresentation ofyour multidimensional data. E
More... g 02 + E
:ﬂl- *
g 01+ » - 3
&
=00 —-- - —————
Ask another question > [ 32100500
N fil lied E Y : - ]
o filter applies = °
Create... 2 g0t . E
| - 0.2 i .
.
Compour Anova qValue Power Tag v Clust 03 + . 3
518179.. <11. <11E.. 29995 @9 04 ; ; ' ; ; ; ;
6.22 679.. <11.. <11E.. 2 .9995 0 04 -0.3 -02 -01 00 01 0z 03 04 05
473198.. <11.. <11E.. 29995 & Principal Component1 | » 1883%
712163.. <1l. <L1E.. 29995 &
[standardised Abundance Profiles v]

712146, <1d.. <11E. 2995 &
349.146.. <11.. <11E.. > 9995 &
712163.. <11.. <11E.. 29995 ()
711182.. <11.. <11E.. 29995 &

COCOOCOLOOLCe

e =5

10 T
622310.. <1l. <L1E.. 29995 @y
481329, <1d.. <11E.. > 9995 @ 05 T
711174.. <11. <11E.. 25995 @ 00
711 308.. <11. <11E.. 29095 @ <
« m , 05t
Experiment design 1ok
Review your data from a different perspective:
Current design: | Minus QC - 15

Note: the table in the Statistics 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 9 (page 108)

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 Compounds (with possible identifications) that display a significant

2 fold or greater difference in abundance.

N filter applied

[ Ask another question * ]

Create... |

To filter the data click Create

Waters
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Set up the filter as shown below

0l Filter the compounds @I

Create a filter

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

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

IO Max fold change 2 2 (430 compounds) I
L T

@ Notidentified (5082 compounds)
@ Anova p-value < 0.05 (1258
Separated by drift time (155 compou

Show compounds that have at least one of
these tags:

Hide compounds that have any of these
tags:

'L"j Confirmed Compounds (9 compounds)

Clear the filter | 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

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

Correlation Analysis
Group my compounds according te how similar their abundance profiles are.

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

Adduct Abundance
What adducts do my runs contain?

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

= - Performing correlation analysis...

n With 450 of 5152 compounds selected.
Cancel calculation

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

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

The question is answered by:

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

Waters
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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.

File

Import Data

Review

Alignment

Question:
‘Group my compounds according to how similar their
abundance profiles are.
What's this?
We have used Correlation Analysis to evaluate the
relationships between the abundance profiles of your
compounds.

0l Progenesis QI Tuterial HDMSe - Progenesis QI

Experiment

The results are shown in the dendrogram.
Meore...

Ask another question ~

Tag filter applied
compounds may be hidden

<1l..
<1l.
<1l.
<1l.
<11.
<11.
<11..
<11..
<1l.
<1l.
<1l..
<1l.
<1l.
<1l.
<1l.

<11E...
< 11E.
< 11E.
< 11E.
<11E...
< 11E.
<11E...
<11E. =
<11E.. =z
<11E.
<11E.. 2z
<11E.
< 11E.
< 11E.
< 11E.

2005 @
9905 @
9905 @

> 9095 @
> 9095 @
> 9095 @

<

Current design:

1

Experiment design
Review your data from a different perspective:

C e e

Edit... ‘

Compour Anova qValue Power Tag v Clust *
8.01_251...
8.20_251...
4.05_210...
3.13.136...
802_323...
821322..
349_146...
370_138..
517 138...
517 110...
7.76_486...
5.06_209...
8.20_251...
4.73_198...
4.04_154...

Minus QC

Review

Distance

[dentify Review Compound H
Design Setup  Peak Picking Deconvolution Compounds  Compounds Statistics ﬂOﬂ ||neaT

0.5

[E=N [EEE

Al KT

° A Waters Company

Dendrogram

s Lo b b L

l Standardised Abundance Profiles

Correlation Analysis enables the grouping of compounds together according to how similar their
abundance profiles are.

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.

Exporting to EZinfo

QI Progenesis QI Tutorial HDMSe - Progenesis QI
File

it

To export data to EZinfo select the option from the file menu. I save up  Peak Picking

Note: EZinfo only appears in the Progenesis QI File menu if it has

ES§ Close

Export inclusion list...

I Export to EZinfo... pmilar their

Open Einfo project...

been installed. Therefore, this section is only relevant to users who L nte the
have access to EZinfo.

Experiment properties pfiles of your

Show Clip Gallery

Bt More...

For this example, before exporting to EZinfo, please ensure that you have created an Experimental Design
Setup to compare the A_LD and B_HD conditions. To do this, return to Experiment Design Setup set up and
create an additional design for ‘Low vs High’ as shown below.
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0l Progenesis QI Tutorial HDMSe - Progenesis QI [r=] B
F o o
Review Experiment Review Identify Review Compound H
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds  Compounds Statistics non | I near
. A Waters Company
All conditions [ minus qc |LowvsHigh | % | New | @ Help -
Setup conditions Runs | Add Selected Runs to Condition |
Setup the conditions that you want to compare below
(e.g., contreol, drug A, etc), and then assign each of 1“1
your samples to the correct condition. C_Norm_1 C_Norm_2 C_Norm_3
I Low Delete
A LD 1 Remove
ALD2 Remove
A LD 3 Remove
C_Norm_4 C_Norm_5 C_Norm_6
ALD 4 Remove I [ I
ALDS5 Remove 3
A LD 6 Remove
[ High Delete
B_HD_1 Remowve D,QC,]- D7QC72 DiQC73
B_HD_2 Remove
B HD_3 Remove
B_HD_4 Remove B
B HD 5 Remove
D.QC 4
B_HD_6 Remove I | -
Add condition... N
Section Complet

Return to Compound Statistics, make sure that there is no Filter applied, then select Export to EZinfo.
You will be asked to save the project before EZinfo opens.

QI Progenesis QI Tutorial HDMSe - Progenesis QI El @
File LI XY
B = 1t Review Identify Review Compound
lﬂ Save lup Peak Picking Deconvolution Compounds Compounds Statistics n on | I nea r
Cd Close . A Waters Company
Export inclusion list...
52 Principal Components Analysis
Export to EZinfo... i
I i tperimental 0l 'save As (=3 ]
Open EZinfo project... —— -
C\ \J | . % Prog.. ¥ Progenesis Q Tuterial_.. » - | 3 | | Search Progenesis Q! Tutorial... 2 | E
Experiment properties 5 a simplified, Organize v Tt iR i 4== - 1
= mensional data
Show Clip Gallery = E
More, 4 Downloads o Mame E
- 3 Dropbox
X Exit f.. P o ALD 1.raw 2 n332mis
= Recent Places g E
oA LD 2.raw
Ask another question i ShareFile E
oA LD 3.raw
@ EBitTorrent Sync k.
“7 No filter applied ) A_LD 4.raw k
Create... | A_LD S.raw

Bl Desktop

) A LD 6. 04 05

|Compour Anova gValue Power Tag v Clust 4 Libraries -
[ @ . B_HD l.raw
6.51_266.. <11.. <11E. =2 9995 6 L -D-ocumem:s P — T
712.163.. <11.. 2> 9995 @
File name: | Progenesis QI Tutorial HDMSe.usp I -
712163.. <1l. > 9005 @ _
622300, <11.. » 0995 6 Save as type: | UMetrics EZinfo project (".usp) ']
624412, <11.. <11E. =995 @ Q
746157.. <1l.. <11E. 29095 @ ﬂ\ﬂ
746186 <11.. <11E. > 9995 @ = Hide Folders [ sae || Concel | ]
405 210.. <1l.. <11E. =995 @
746 214.. <11.. <11E. 29005 @ £
5A2207 11 .11F > 0oos Al k% H
< 1 ] v i 1
2
Experiment design B o
Review your data from a different perspective: 3
Current design: I Low vs High vI s
Save the EZinfo project in the same folder as your Progenesis QI experiment.
Waters &
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A dialog for Collecting data from EZinfo opens in
Progenesis QI and EZinfo opens displaying the exported data.

Note: the dialog may be obscured by the EZinfo application as
it opens.

Ensure that Pareto Scaling is currently selected, if it is not
current, then use Change Scaling in the ‘Model tab’ to set it
to Pareto.

As we have specifically exported data to EZinfo for the

[E=H [ EEH

Select the compounds you are interested in on the EZinfo Loadings plot, then click the
‘Transfer Loadings data’ link to return a batch of compounds to Progenesis QL

0l Collecting data from EZinfo

The compound batch will appear below where you can tag all the compounds in it ready
for identification or further investigation.

Right-click on a batch to assign a tag to them.

-

Batch Compounds [count) Tag

Cancel |

comparison of 2 conditions we can generate an S-plot from a
discriminate analysis (OPLS).

To do this in EZinfo with the exported data, first change the model of the data by selecting Change Model

é; H hgg = EZInfo controlled by Pregenesis QI - [Report] o B 2R
—-/ Report Model Predictions Plots and Spreadsheets @ |
_ = Autofit Model ti Untitled ey
1 Yé Al b n;z\da . Model tPCA-X Comp 2 _&
- componen
Change| Change Change Re de Observa 12 Variats039 Plots and
maodel model |transform = scaling = obs ons | & Remove component Spreadsheets
Model Modify the model Summary View

Created 12/11/2015 by Andy Borthwick

Overview of Progenesis QI Tutorial HDMSe using PCA-X

m

Description of the Data
7 Change Model

=

Summary of the Observations (Score Plot) nalyzE e iy

Options
OPLS/OPLS-DA

Cron 2] ]
T
Condition

Dataset Assign roles of variables (PCA-X) =
Missing values [} - Pareto
Num  Type Variable name i X None
Observations 12 i Y 0.05_353.0167m/z = Y 2
Included 2 X 0.05_379.0183m/z 74%
Excluded 0 3 X 0.06_471.0268m(z Exdude
4 X 0.07_429,2409m/z
Variables 5 X 0.07_193.9300m/z
% variables 6 X 0.07_148.0237m/z
Excluded o 7 X 0.07_260.8891m/z
Generated 0 8 X 0.08_254.8590m/z
9 X 0.08_245.8658m/z i
Find:

Scores Corn
["| create new modsl Model title:

500 Current Objective: OPLS-DA

400

200 mE_HD_1

200 w4 LD 2

100

L

= 0 T T -

1.932463 - 3.623238
5.314013 - 7.004738)

[7nna7ea _ 2 ROSSEY

4 1

Report  Template Settings

Done

MNUM

Select analyse group differences by Condition.

Set the options to OPLS/OPS-DA and click OK

The PCA will update the new model.
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Now Select Plots and Spreadsheets on the main tool bar and click on the S-Plot

Ez '] @ 5 EZInfo controlled by Pregenesis QI - Pregenesis QI Tutorial HDMSe o Bl
—) Report Model Predictions Tools (7]
" = A = 7 Predictionset -
= il =] (2] [ ] R = e] B EE
G Classification list =
)'s Distance Observedvs. Loadings | Loadings Coefficients| S-Plot] VIP Variable Goodness /¥ | Dataset _ | close Plots and
to Model Predicted Bi Plot - - Trend of Fit  Owerview .z] Descriptive Statistics | spreadsheets
Observation plots Variable plots Model plots Spreadsheets Close
J S-Plot X 4P X Settings LS
Label:
S-Plot (Low =-1, High = 1) [None -
(Configure)
10 "m s m Em moEEm - W-Aois:
[p (Loadings) -
08 L | [ Show legend
Tasks
08
Select default
04 Progenesis QI Connection
_ Transfer Loadings data
5 02
=]
£
s
2 o
£
8
< 02
04
08
gat =
.
1.0
-0.08 -0.04 -0.02 0.00 002 004 006 008 010 012 014 016 018 020 022 024 026 028
pl1] (Loadings)
F4 Find | [ Settings
Ready | NUM
3

E H & = EZinfo controlled by Progenesis QI - Progenesis QI Tutorial HD. |Amm ‘ o B =R
) Report  Model  Predictions  Plots and Spreadsheets  Tools | Marked Points (157) @
e T et [
Line Column Scatter List  Variable Variable  Exclude Close Plots and
Trend Average and Refit Spreadsheets
Create from Selection Drilldown Plots  Madify the Model Close
SPlot X 4P X Settings L)
Label:
S-Plot (Low =1, High = 1)
(Configure)
1.0 ] ] [ EE (] ] X-Aois:
p (Loadings) =
08 .. [ Show legend
.
Tasks
08
Select defauft
% Update S-Plot related plots and lists
0.4 .
in the report
E 0 Progenesis QI Connection
] Transfer Loadings data
S 5 =
E (gZ) & = Einfo contrlled by Progenesi Q1 - Progenesis QI Tutoral HD.. [ adtions = &
£ E£) )
8 22 Report Model Predictions Plots and Spreadsheets Toaols Marked Points (62) L2
0 Ty = [
Line Column Scatter  List Variable Variable  Exclude Close Plots and
Trend Average and Refit Spreadsheets
05 Create from Selection Drilldown Plots  Modify the Model Close
S-Plot X 4D X Seitings 2
e Label
. S-Plot (Low =1, High=1)
-0 (Configure)
10 mmm EE EE oEE o AN moEmom - Kot
-0.06 -0.04 002 000 002 004 006 008 010 012 O
pl1] iLoadings) _—p (Loadings) v
0.5 .. [ Show legend
.
Ready Tasks
L 05
Select default
04 &1 Update S-Plot related plots and lists
inthe report
T Progenesis QI Connection
£ Transfer Loadings data
S
£
8
= -0.2:
-0.4
-06-
03
1.0
006 -00¢ -002 000 002 004 006 008 010 012 014 016 098 020 022 024 026 028
pl1] (Loadings}
A Find | (3 Settings
Reacly I NUM
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As you transfer each group of selected data from the loadings plot a new batch appears in the Collecting

data from EZinfo dialog.

Select and right click on each batch in turn and create a New

tag... , naming it appropriately.

0Ol Collecting data from EZinfo

Create new tag

(] |s_Prot_a

=5

Batch Compounds [count) Tag

Select the compounds you are interested in on the EZinfo Loadings plot, then dlick the
‘Transfer Loadings data’ link to return a batch of compounds to Progenesis QL

The compound batch will appear below where you can tag all the compounds in it ready
for identification or further investigation,

Right-click on a batch to assign a tag to them.

[=E

-

1 187

J[ Cancel ]

Click Import tags

==

Close the dialog and EZinfo. The tags will now be available in to use in Progenesis QI.

Set a new Tag Filter in Compound Statistics to Show
compounds that have at least one of these tags.

Click OK to create the new PCA based on these tags.

QI Filter the compounds

Create a filter

==

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

Available tags:

Show compounds that have all of these tags:

. Not identified (5082 compounds)

@ Anova pvalue < 0.05 (1258 compounds)

@ Max fold change = 2 (450 compounds)
Separated by drift time |

compounds)

@ Confirmed Compounds (2 compounds)

Show compounds that have at least one of
these tags:

S Plot A (187
S_Plot_B (85 compounds)

compounds)

Hide compounds that have any of these tags:

Clear the filter

0l Progenesis QI Tutorial HDMSe - Progenesis QI

File
Review Experiment
Import Data  Alignment  Design Setup
Question:

Are there any outliers in my data?

Does my data cluster according to my experimental

conditions?

What's this?

Principal Components Analysis produces a simplifisd

graphical representation ofyour multidimensional data.
More...

Ask another question ¥

== Tag filter applied
compeunds may be hidden

‘ Compour Anova qValue Power Tag » Clust *

713163.. «<11.. <11E.. = .9995 0

713630.. <1l. <11E. > 9095 a
313136, <1l.. <11E. >.9995 MM
503302 <1l. <11E. 29995

517180 <1l.. <11E. 29995 g ]
712189.. <1l.. <11E.. ».9995

500182.. <1l. <11E. 29995

5.00_180... «11.. <11E.. = .9995 a

281151, <1d.. <11E. 29995 i Q
712163.. <1l. <11E.. > 9995

517109.. <1l.. <11E. 209995 g @
201110, <1d.. <11E. 25995 g ]
712251 <11.. <11E. 29995 g >
< . ] »

Experiment design
Review your data from a different perspective:

Minus QC v

Current design:

Review

< Principal Component 2 '3 5.93%

Standardised Normalised Abundance

o

o
=)

o e
o o

-03

Peak Picking Deconvolution  Compounds

Review
Compounds

Compound
Statistics

-.'...
nonlinear

A Waters Company

Principal Components Analysis

®

-01 0.0 0.1 02
Principal Component 1 | > 84.79%

[Standardised Abundance Profiles v]

0.5

Note: as you close Progenesis QI, EZinfo will also close.
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Appendix la: Stage 1 Data Import and QC review of data set

You can use your own data files, either by directly loading the raw files (Waters, Thermo, Bruker, Agilent and
ABSCiex) 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.

Ol Progenesis Q1 E@
File Ll Y]
Experiments nonlinear

. A Waters Campany
Recent experiments ; Getting started r

Here are some resources to help you

get started with Progenesis QI:

* Fundamental concepts of the
Progenesis QI workflow

0Ol Create New Experiment * User guide and tutorial data

* Frequently-asked questions

Create a new ESI experiment
Analyse samples run using electrospray injection (ESI) to generate the charge on

compounds. . . - -
e EZinfo version information

Enter a name for the new experiment: Version 3.0.3.0 of EZinfo is installed.

I ProgenesisQl_Tutarial HDMSe I

Select the location to store the experiment files:

Quickly go to an ion map location

Want to quickly validate your sample

| @ Save experiment in the same folder as the run data | running by zooming to a known ion?

m

) Choose an experiment folder S0

Go To Location

gl . (1T
|

8 T
S
Jump to a specific m/z and RT using the
Go To Location tool in the top-left
corner of the ion maps.

Latest blog posts —
* [new Food for thought at RAFA 2015

Other experiments

¢ Big society for small molecules

* HUPQ 2015: Proteomics, Progenesis

2.2.5794.50409 and poutine il

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

Ol Create New Experiment

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 resclution mass spectrometer H

High resclution mass spectrometer
Select the runs’ data format: 9

@ Profile data
) Centroided data

e.g. Waters SYNAPT G2/G2-5, AB SCIEX TripleTOF, Agilent QTOF, Bruker Maxis, Therme LTQ Orbitrap
Thermo LTQ Iontrap in Enhanced mode.

Resolution (full width at half maximum): | 50000 Low resclution ion trap
e.g. Bruker HCT, Bruker HCT Ultra, Thermo LTQ XL

Select the ionisation polarity for this analysis: Thermao ET-ICR
@ Positive
) Negative Direct sample analysis

Pre-processed data from Progenesis Bridge

Back ] | Mext | [ Cancel

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.

Waters 79
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In this example the data was captured in Profile mode.

Ol 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 resclution mass spectrometer

Select the runs’ data format:
® Profile data
7 Centroided data

Resolution (full width at half maximum): | 50000
Select the ionisation polarity for this analysis:
@) Positive
_ Negative
Back l I MNext | [ Cancel ]

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

adducts is available on the next page.

QI 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:

QI 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:

Edit adduct library...

Back Cancel

0 M+H-2H:0 > | B w-+cl - >

3 M+H-H;0 & M+K-2H

M+H B M+Fa-H

M+NHq @ m-20

M+Na Move adducts into this to add = M-3H | Move adducts into this list to add
M+CHz0H+H == them to your experiment. B 2M-H = them to your experiment.
M+K E B 2Mm+Fa-H

) M+ACN+H 1 & 2M+Hac-H

M+2H = B 3m-H B

EA M+H+Na - [=RE] -

Edit adduct library...

Back Cancel

To add an adduct to the library select Edit adduct library... and then click Add. Now provide the Mass
(monomer, dimer or trimer), Adduct, Adduct Mass and Charge of the new adduct and then add it to the

library.

0l Adduct Library

[F=3 EoR =X~

The adducts listed below will be available for selection when creating new
experiments,

0Ol Create New Adduct [=23a)

Enter the name and details of the new adduct.

Show: O All @ Positive ions () Negative ions Masses: Adduct: Adduct Mass: Charge:
Adduct Adduct Mass Masses Charge I Add.. ] > ZM v] +K IBgR32 1
@M 1.0073 1 1 “ [ Remove

LD M+NH: 18,0238 1 1 S — | [ m— ]
1 = A ance

[ M+Na 229892 1 1 H

[EIM+CHOH+H 330335 1 1

(MK 389632 1 1

[ M+ACN+H 420238 1 1

{3 M+2Na-H 449712 1 1

T B I O S TOUSEOOOL S SO SOOE |

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 was selected as shown on the right panel below.

Waters
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0 Create New Experiment

Select the possible adducts

==l

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+2Na-H - M+H-2Hz0 -
M+ACN+Na M+H-H50

M+2Na M4+H

M+3H E M+NHz

M+2H+Na M+Na =
M+2Na+H M+CH30H+H

2M+H M4k

2M+NHq M+ACN+H

2M+MNa M+2H

2M+3H20+2H N EA M+H+Na N

Edit adduct library... ;

[ Back

] [Qreate experiment 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) files

Then locate your data files using Import...

QI Progenesis QI_Tutorial HDMSe - Progenesis QI

File
Review Experiment
Import Data Alignment Design Setup  Peak Picking
Import Data

Select your run data

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

Review
Compounds

Review
Deconvolution

Identify
Compounds

Compound
Statistics

Import Waters .RAW Data

Select your samples

Format: l Waters (.raw)

VH Import... ]

© About this data format | % Download others

Perform automatic processing

Click the button below to start automatic
processing. This will analyse your data as far as
possible, before suggesting the next step.

Automatic processing can be started while runs
are importing.

©@ Learn more about automatic processing

Imported runs:

No runs have been imported yet

1l

the same containing folder.

The data for each run is stored in @ separate .RAW folder, usually all within

Find samples in folder:

C::\Users\andy borthwick\Documents*Customer Data*Progenesis QI vZ2.2_Demc

=E=rE=]
Al KX
nonlinear
A Waters Company
@ Help ~

Select the folder inside which your samples are located

-
Ou | . < Prog.. » Progenesis QI Tutorial.. »

- | +y | ‘ Search Proger

Organize = New folder
. it MName :
0 Favorites T
B Desktop ‘E ; ALD 1.raw
& Downloads B . A LD 2.raw
%3 Dropbox ) A_LD 3.raw
= Recent Places ) A_LD d.raw
— ig ShareFile . A LD S.raw
@ BitTorrent Sync . A LD B.raw
L . B_HD 1.raw
Bl Desktop . B_HD_2.raw
= Libraries . B_HD 3.raw
@ Documents . B_HD d.raw
2 Music /| [l i
Folder:

-

)
@

Date modifie *

E

28/10/2015 1
28/10/2015 115
28/10/2015 1

28/10/2015 17
28/10/201517
28/10/20151:

I Select Folder I ’

Cancel

Use Browse to locate and select the folder containing all the Data files, in this example (A_LD_1 to

D_QC_4).

Waters
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Select the required .raw folders for your experiment and click

Next.

The folders will be examined and the Dialog will ask you for

Lock Mass Calibration details.

If this has already been performed externally then untick this

option.

Note: for the Tutorial data Lock mass calibration is required.

Finally a summary page appears. Click Import

Import Waters RAW Data

Select your samples

The data for each run is stored in @ separate .RAW folder, usually all within
the same containing folder.

Find samples in folder:
C:\Users\andy borthwickDocuments\Customer Data'\Progenesis Gl v

g e

Import Waters .RAW Data

Lock mass calibration
All of your samples contain lock mass calibration information. Please
provide the calibration m/z.

Perform lock mass calibration

Lock mass m/z: |556.2766 2

Note: F you have already calibrated your data extemally, you should not perform
calibration here.

<Bock | [ Nets> | [ Cancel

Import Waters .RAW Data
Ready to import

Please review the information below before starting the import process.

Your samples are ready to be imported. Please review the options below
22 samples selected for import.

Lock mass calibration: Yes
Lock mass m/z: 556 2766

< Back ][ Import I [ Cancel

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.

Waters
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Each data file appears as a 2D representation

of the run. At this stage, assuming you have selected ‘profile

data’ (page 79) you will be warned if any of the data files have been ‘centroided’ during the data acquisition

and conversion process.

al Progenesis QI_Tutorial HDMSe - Progenesis QI E@
File Al Y
Review Experiment Review Identify Review Compeound H
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds Compounds Statistics n 0 n | I n ea r
0 A Waters Company
e @ Help ~
Import Data A_LD_1 (|OW energy) Actions * | ES |
Select your run data 100 200 300 400 500 600 700 800 900 R
Select one of the available data formats then [T miz * About this run
click the Import button: o i ". fah, i ) = Low energy peak count: 270,245
1 3 Wi 14 - # High energy peak count: 131,562
Format: | Waters [.raw) v| |: Import... | - AL “ : * Total ion intensity: 2.426e+006
© About this data format | 4 Download others { i * Masked areas : none
o i
Perform automatic processing | 3 }
Click the button below to start automatic = O e T Y e Data import details
processing. This will analyse your data as far as I LAY * | ock mass calibrated
possible, before suggesting the next step. = o T .. Lock mass m/z: 556.2766
i 5 € :r! Erot
Start automatic processing | 2 E bl
E ol
Automatic processing can be started while runs r~ E i i
are importing. (= i T
© Learn more about automatic processing = S | F [l
€ i i !
Imported runs: L) 10 1 | =
P Ml | . [@
o T T A ! f {H '!'. LRI PR IT 3 Zoom: E'
i A_LD_1 (high energy)
i, 100 200 300 400 500 600 700 800 900
n N | mfz *
T il T J I bl TS W R e
A_LD_1 A_LD_2 A_LD_3 ) ‘ ‘
e 15 |
L ) 4
i Importing.. Pending... = Rt
& Wt o I ‘.
o
ki o - I L ) v
4 Ak ]
A_LD_4 A_LD_S A_LD_6 W, )
8{E
G| E ¥
: . . nlw i
Pending... Pending... Pending... : E i Vi
F : t
g5 i !
=g | Wbl s
B_HD_1 B_HD_2 B_HD_3 w8 6 s BT '
- e | 0 ‘ ilr' ol | Zoom: @| Section Cumplete@)|
! " !['.i [FOSA M0 0 Y 10 IR

Note: as each data file is loaded the progress
reports on the QC of the imported Data files. |

is reported in the Import Data list. The dialog below the run
n this case ‘No problems found’ with this data file.

Note: details of the current run appear on the top right of the view.

Note: as the loading process starts you can also set up and start the Automatic Processing before the
loading has completed. This is a 4 stage process that involves the selection of an Alignment Reference
(either automatically or manually), then the Automatic Alignment of all your runs to this Reference run
followed by setting up of an Experiment Design and Peak Picking.

Click Start automatic processing to start the

Waters
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Appendix 1b: Stage 1 Data Import from UNIFI (Waters Only)

LCMS data that has been acquired fron Waters Vion and Xevo machines where the acquisition is managed

through the UNIFI Scientific Information System, is exported Uncompressed from UNIFI as a Unifi Export

Package (UEP) format file.

To create a new experiment in Progenesis QI, using a .UEP file, select New give your experiment a hame

(Progenesis UEP example) and then select a location to store the experiment files. Click Next.

@l Progenesis QI
File

Experiments

Recent experiments

Other experiments

0l Create New Experiment

Create a new ESI experiment

Analyse samples run using electrospray injection (ESI) to generate the charge on

compounds.

Enter a name for the new experiment:

==l

[Progenesis UEP example |

Select the location to store the experiment files:

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

*) Choose an experiment folder

Cancel

f=lr=r=]
Al T

nonlinear

A Waters Company

Getting started o=

Here are some resources to help you

get started with Progenesis QI:

* Fundamental concepts of the
Progenesis QI workflow

* User guide and tutorial data

* Freguently-asked guestions

EZinfo version information
Version 3.0.3.0 of EZinfo is installed.

Quickly go to an ion map location
Want to quickly validate your sample
running by zooming to a known ion?

n

'L} et
o B 15
Jump to a specific m/z and RT using the

Go To Location tool in the top-left
corner of the ion maps.

Latest blog posts
* 6 ways Progenesis QI can help with
your compound identification

* Season's Greetings from all at
Monlinear!

# Rarkinn un tha rinht tras-

Now select the machine type, polarity that was used to run the samples. Then select the expected adducts

based on you knowledge of your experimental conditions.

0 Create New Experiment
Set the analysis parameters

analysed.

8

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 resolution mass spectrometer

Select the runs' data format:
@ Profile data
7 Centroided data

@ Positive
_' Megative

Resolution (full width at half maximum): | 18000

Select the ionisation polarity for this analysis:

[ Back ]E Next ;[ Cancel l

Click Create experiment to generate the experiment.

QI 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+2Na-H
M+ACN+Na
M+2Na
M+3H
M+2H+Na
M+2Na+H
2M+H
2M+NHa
2M+Na
2M+3H20+2H

0 M+H-2H:0
& M+H-Hz0

B M+H

3 M+NH:

O M+na

3 M+CH30H+H
DMk

& M+ACN+H
Bmzn
EAM+H+Na

m

F Edit adduct library..

m

Back ] [Qreate experiment I [ Cancel

When Import data opens select Waters UNIFI data as the import data

format.

Then click Import.

Waters
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Select your run data

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

Format: | Waters UNIFI data x
‘Waters UNIFI data

Waters (.raw)

Perform \ersion: 1.0.5799.33850

Click the AB SCIEX (wiff) matic
i Wi

processi 12 === Lty -

possible| Version: 1.0.5750.21225

Bruker Daltonics (.d)

Version: 1.0.5673.24544

mzML Files

Automat| Version: 1.0.5750.21209 § while runs

are Impq mzXML files

@ Version: 1.0.5750.21158

Thermo (.raw)

Version: 1.0.5799.22379

Thermo FT-ICR (.raw)

t step.

Imported run:

Import...

Version: 1.0.5795.29673 GEEHEEIS

pta as far as

kic processing

Version: 1.0.5795.22379 -
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Browse to the location of the UEP and open the file

Q Progenesis UEP example - Progenesis QI

File 21l FY)
Review Experiment Review Identify Review Compound H
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds  Compeounds Statistics .n 0 n I I nea r
. w A Waters Company
(@ Help
Import Data © Help
Select your run data r
Select one of the available data formats then QI Import Waters UMIFI Data EI@
click the Import button:

Select UNIFI export package

Select the export package that you created within UNIFI, before choosing which runs you want to analyse in
Progenesis QI.

Farmat: [ Waters UNIFI data V] I Import... I

© About this dats format | # Download others

N . Select the UNIFI export package containing the runs you want te analyse:
2 Perform automatic processing
Click the button below to start automatic <no file selected> I Browse.. I
processing. This will analyse your data as far as
possible, before suggesting the next step.
0Ol Select a UNIFI export package @
%ﬂ ). « VION » VION Tutorial » UEP Example ~ [ %3] [ Search UzP Brample )
Automatic processing can be started while runs
are importing. Organize + New folder ] @
@ Learn more about sutomatic processing i
0 Favorites E Documents ... Arrange by: Folder
Imported runs: M B Desktop UEP Example
- & Downloads Name -
4% Dropbox
"5 Recent Places Il—I TR e m T TRy I
k5 ShareFile
@ BitTorrent Sync
Deskt
No runs have been imported yet B Desktop
(e Libraries
@ Documents
B Musie ~ | ] 3
File name: HDMSe UEP example.uep - [UNIFI Export Packages (".uep) ']
I Open |v| l Cancel ]

Select UNIFI export package

Dependlng On the data |n UNIFI the exported ie‘lgetn:;?sn:;}).mt package that you created within UNIFI, before choosing which runs you want to analyse in
package may contain 1 or more sample sets. In

this example there is only one, containing 19
samples.

Select the UNIFI export package containing the runs you want to analyse:

Ch\Users\andy borthwicki\Documents\Customer Data\WIONWION TutoriahUEP Example\HDMSe U E Browse.. i

The selected export package contains 19 runs in 1 set.

How many of the runs do you want to import?

© Import all runs

You have the option of importing all the samples
or a selection.

@ Import only a selection of the runs

In this example we will import a selection of the
samples.

Click Next.

[| nea> |[ cance |

Ol Import Waters UNIFI Data

Select samples for analysis

Each UNIFI export package can contain many samples, possibly in multiple sets. Select the samples that
you want to analyse from the list below.

Select the samples you want to import:

H Sample name Ready toID? Fragmentation method  Ion mability? Replicale #
Select the samples to import. T T
T PR I
T R R
Click Import. [sampeaty v [ws ve
T PR I
e us [ve
__
s e

i

Sample 6 [1] Yes
Sample 8 [1]

Sample 9[1] MSE Yes
Sample 10 (1] Yes MsE Yes
Comeio 1 112 -

Ve nace

Il IIIIIIII

£
s
K
A
¥
B
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As importing from the UEP starts you can set up the automatic processing to run on the data as described

in Section 3 of this guide (page 8).

QI Progenesis UEP example - Progenesis QI

a0l

File L X X
Review Experiment Review Identify Review Compound H
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds Compounds Statistics n 0 n | I n ea r
. A Waters Company
@ Help ~
Import Data Sample 1 [1] (low energy)
Select your run data 100 200 300 400 500 500 700 800 900 .
Select one of the available data formats then miz * About this run
click the Import button: ! « Low energy peak count: 347,674
. - * High energy peak count: 246,544
Format: | Waters UNIFI data ] l Import... ] o « Total ion intensity: 2.327e+005
@ About this data format | 4 Download others | (I IStart ic processing EI@ jsked areas : none

Perform automatic processing

Click the button below to start automatic
processing. This will analyse your data as far as
possible, before suggesting the next step.

Automatic processing can be started while runs
are importing.
@ Learn more about automatic processing

Select an alignment reference
To compensate for drifts in retention time, all runs in the experiment must be aligned
to a single reference run.

port details
pss section area calibration exists.

How do you want to choose your alignment reference?
() Assess all runs in the experiment for suitability
() Use the most suitable run from candidates that I select

@ Use this run:

Imported runs:

<

i B
Sample 1 [1]

Sample 3 [1]

Sample 2 [1]

LS 2 A it
Sample 5[1] Sample 6 [1]

Sample 1 [1]

For information on choosing the alignment reference, and why you might want to
select your own candidates, please see the online guidance.

Impaorting...
—

e PR I
Sample 7 [1]

Sample 3 [1] .

g
w | E
=
c
=
B
g 1S
hadliy ]
< |

Section Complete )

Once the importing is complete, the Automatic processing of the data proceeds.

"

Q Progenesis UEP example - Progenesis QI

EEEE]

File
Review Experiment Review Identify Review Compound H
ImportDats  Alignment  Design Setup  Peak Picking Deconvolution Compeunds ~ Compounds  Statistics non lin ear
o A Waters Company
@ Help ~
Import Data sample 1 [1] (low energy)
Select your run data 100 200 300 400 500 600 700 800 900 _
Select one of the available data formats then miz * About this run
click the Import button: ) + Low energy peak count: 347,874
. - + High energy peak count: 246,544
Format; |giiatege NI ok J [ tmport. o + Total ion intensity: 2.327e+005
@ About this data format | # Download others | * Masked areas : none
Perform automatic processing + o
Click the button below to start automatic = = i reference
processing. This will analyse your data as far as | Ul Automatic Processing (83%) (= being used as the experiment's
possible, before suggesting the next step. Inment reference.
Automatic processing
- t to use a different run as the
(S Restart automatic proces: - . u wan T
B Current step: Analysing... Inment reference, you'll need to discard
Automatic processing can be started while runs ﬂana\ysl‘s and restart the automatic
are importing. + Importing runs: & of & processed essing:
@ Learn more about automatic processing | + Selecting reference:  Sample 1 [1] (Z, Restart automatic processing
« Aligning runs: 7 of 7 processed
Imported runs: « Creating design: Created
- . * Peak picking: Picking... a import details
. Cross section area calibration exists.
" " L. » J
el e R i Pl Al
Sample 1 [1] Sample 2 [1]  Sample 3 [1]
e T -
A o | | [ e -
Sample 4 [1] Sample 5 [1] Sample 6 [1] =l
. . E
&
i - v o £
b
S .|
Pl e | | g2
Sample 7 [1]  Sample 8 [1] . 2 . -
i35 Section Complete \2)

Once the analysis completes refer to page 12 in the guide.

Waters

THE SCIENCE OF WHAT'S POSSIBLE!



Progenesis QI User Guide

Appendix 2: Stage 2 Processing warnings and failures

If a stage fails to complete successfully or only partially completes, the automatic processing dialog will warn
you of the problem. This may or may not allow the automatic processing to complete.

For example, a run that fails to automatically align will trigger a warning, although analysis will continue;
however, the automatic processing dialog will warn you that runs failed to align. On completion of the Automatic
processing go to the Review Alignment stage to investigate the problem.

Ol Processing Complete

Automatic processing complete (with warnings).

Tirme taken: 9 minutes 58 seconds

X5

+ Importing runs:
+ Selecting reference:

22 of 22 processed
D_QC 3

i Aligning runs:

21 of 21 processed

& 1 run failed to align - continuing without it

+ Creating design:
+ Peak picking:

Created
6069 compound ions found

Close |

Note: in this example the run that failed to align will not contribute to the peak picking and will be excluded at
the alignment stage (a cross appears in the include column).

0 Progenesis QI_Tutorial HDMSe - Progenesis QI
File
Review
Alignment

Review Alignment

Sample ions are aligned to compensate for drifts in
retention time between runs.

Experiment

Impert Data Design Setup  Peak Picking

@ Learn about the visualisations shown here

Align retention times automatically
For maximum reproducibility, the software can
automatically align your runs.

Align runs automatically |

(1) 1 run has no alignment vectors

Review the alignment

Using the guality control measures, review and

edit the runs’ alignment:

. Order the runs by alignment score and
start by selecting the first run

. Within each run, inspect and edit any
areas rated as Needs Review

-

[

@ Learn about the review and editing process

[F=3 Bl <7
Ll Y
Review Identify Review Compound H
Deconvolution Compounds Compounds Statistics n O n | I n ea r

A Waters Company

Show Aligned '] [ Show Unaligned I [x Remove Vectors ~
Vector editing Transition

100 (200 (300 (400 |500 |600 700 (800 900 100 |200 300 (400 (500 (600 (700 |BOO 900

mfz * mfz *
- -
: I
~ ~ i
™ ™
o+ o+
i

] - | !

€ € by
o E I i olE i

e | 4] e [ 'H 4
DE il ~lE ' I'; kl“

c \ ! = W
.S 14 i w |9 *T Wi

€ M H L

o S

[ | f

Ion intensity map

Total ion chromatogram

Run Include? Wectors Score
C_MNorm_1 )\ 266 0645 - 100 20? . 300 400 500 600 700 800 :0: -
C_Norm_2 g 876 96.1% ll e S
- : 15000+
C_Norm 3 3 808 961% El |
€_Norm_4 3 866 965% = l
B |
C Norm 5 4 765 958% - -~ F10000- || |
; v 2 |
C_Norm_6 3 850  961% T i E “ Ll [ .'
. B E i 1l
D.QC1 3 914  9%61% ol W 5000+ ( \w .4\
p , E 3 i R
0Qc3 8 82 96.4% | w2 T ok Mo N ¥ m\ kel .
£ R
: S AlRaRl 2 6 8
DQC4 v Ref ol AT
de - 3 & ‘ 1l I Reteﬂfﬂon time (min)
|pacs X 0 0.0% g I e b
Alignment quality: Good oK Needs review : 3
lon maps: & Alignment target % Run being aligned Section Complete (2)

You can either remove the run from the experiment at Import Data or add it back in at the Review Alignment
stage once the alignment of the run has been corrected.

As another example, runs that import successfully but with warnings at the Import Data stage will cause a flag
in the readout to notify you of the potential quality issue.
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If some runs in a data set fail to import (but not all), the automatic processing will continue informing you that
one or more runs have failed to import.

QI Processing Complete 23]

Automatic processing complete (with warnings).

Tirme taken: 10 minutes 21 seconds

4 Importing runs: 22 of 22 processed
i 1 failed to import
+ Selecting reference: D_QC_3

+ Aligning runs: 20 of 20 processed
+ Creating design: Created
+ Peak picking: 6069 compound ions found

Close |

In this case you can remove the runs at Import Data and if appropriate replace them with additional runs.

Note: adding additional runs will then be aligned and peak picking should be re-done to include data from
the added runs in the generation of the aggregate.

An example of a problem that would halt the automatic processing would be the failure to successfully import
all the potential reference candidates, (for example: while importing, you specified the selection of the
alignment reference to be made from several runs before they were fully imported and set the processing
underway, and they later failed to import owing to problems with the runs).

QI Processing Complete 23]

Automatic processing failed.

Time taken: 28 seconds

4 Importing runs: 19 of 19 processed
i 1 failed to import
X Selecting reference: Al reference candidates failed to import

Aligning runs: Unable to start.
Creating design: Unable to start.
Peak picking: Unable to start.

Close |

In this case, the processing dialog has halted indicating that all of the alignment reference candidates failed
to import. To proceed restart the process with other runs.

Finally if you have chosen to select the Alignment Reference from a number of QC runs and one of them
fails to import then processing will continue as there are alternative runs that did load that can be
automatically selected as the reference.

QI Processing Complete @

Automatic processing complete (with warnings).

Time taken: 10 minutes 43 seconds

i Importing runs: 23 of 23 processed
i 1 failed to import
i Selecting reference: D_QC 4
i 1 candidate failed to import

+ Aligning runs: 21 of 21 processed
+ Creating design: Created
+ Peak picking: 6137 compound ions found

Close |
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An example of a failed import is shown below

QI Progenesis QI Tutorial HDMSe - Progenesis QI

File
Review Experiment Review Identify Review Compound
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds  Compounds Statistics
importDat 0_ac s

Select your run data

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

Format: | Waters (.raw) v“ Import... 1

© About this data format | # Download others

Perform automatic processing

Click the button below to start automatic
processing. This will analyse your data as far as
possible, before suggesting the next step.

Start automatic processing

Automatic processing can be started while runs
are importing.

@ Learn more about automatic processing

Imported runs:

i 1L AL

C_MNorm_4 C_Norm_5
- -
IR L
D_QC_1 D_QC_2 D_QC_3
8T L
D_QC 4 D_QC_s -

There is 1 run that failed to import in this
experiment. If you have fixed the problems that
caused this failure, you can try to re-import the

data.
@ Try again

= O %
-.....
nonlinear

A Waters Company
@ Help ~

About this run
* M5 peak count: -
* MS/MS count: -
* Total ion intensity: -
* Masked areas : none

Data import errors

+ The run does not contain any MS1 data

with the expected polarity.

Section Complete ()

In this example the run has the wrong polarity compared with the other runs. You can right click on the run

and remove it or just click on Remove run to the right of the main display.

Click Start automatic processing to start the automatic alignment of your runs.

Note: At this stage you have the option to Review the Chromatography or go straight to the review of the

Automatic Alignment of your data.
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Appendix 3: Licensing runs (Stage 3)

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

licensing page will open after Import Data section.

Review
Alignment

Experiment

Imnport Diata Design Setup

Licensing

not appear.

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

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

Sales Person or purchase alicence code directly.

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.

0 Progenesis QI Tutorial HDMSe - Progenesis QI

(=8 Hoh ==

File *0Qgsn
Review Experiment Review Identify Review Compound .
Import Data Licensing Alignment  Design Setup  Peak Picking Deconvolution Compounds  Compounds Statistics nonllnear
@ AWaters Company
Dongle | License Runs
This installation is currently restricted to analyse Licencs License I
licensed runs only. Run name state this un
" C:\Users\andy borthwick\Documents\Customer Data\Progenesis QI v2.2_Demo Sutes_Tuterial\Progenesis ... Unlicensed
Tolicense your runs, you need an evaluation or
lease licence code which can be obtained from  C:\Users\andy borthwick'\Documents*Customer Data'\Progenesis Gl v2.2_Demo Suites_Tutorial\Frogenesis ... Linlicensed
a sales representative C:\Users\andy borthwick \Documents\Customer Data\Progenesis QI v2.2_Demo Suites_Tutorial\Progenesis ... LUnlicensed
Once licensed, your runs can be analysed on C:\Users\andy borthwick\Documents\Customer Data'\Progenesis Q1 v2.2_Demo Suites_Tutorial\Progenesis Unlicensed
any installation of the software. The licencs is C:\Users\andy borthwick\Documents\Customer Data\Progenesis QI v2.2_Demo Suites_Tutorial\Progenesis ... Lnlicensed
a”“’ma““at”‘! included when archiving an C:\Usershandy borthwick'\Documents\Customer Data'\Progenesis Gl v2.2_Demo Sutes_Tutorial\Progenesis .. Linicensed L
experimen 3
P C:\Users\andy borthwick\Documents\Customer Data\Progenesis QI v2.2_Demo Sutes_Tuterial\Progenesis ... Unlicensed
If your runs have been licensed on anather . . . . .
computer. click here to make the licences C:\Users\andy borthwick\Documents\Customer Data'\Progenesis Q1 v2.2_Demo Suites_Tutorial\Progenesis Unlicensed
available on this computer C:\Users\andy borthwick\Documents\Customer Data\Progenesis QI v2.2_Demo Suites_Tutorial\Progenesis ... Unlicensed
If you have one, you can open a licence file to C:\Users\andy borthwick\Documents\Customer Data'\Progenesis Q1 v2.2_Demo Suites_Tutorial\Progenesis Unlicensed
install C:\Users\andy borthwick\Documents\Customer Data\Progenesis QI v2.2_Demo Sutes_Tuterial\Progenesis ... Unlicensed
It you have just installed a dongle. click here C:\Users'\andy borthwick"\Documents\Customer Data'\Progenesis QI v2.2_Demo Suites_Tutorial'\Progenesis Unlicensed
C:\Users\andy borthwick\Documents\Customer Data\Progenesis QI v2.2_Demo Sutes_Tuterial\Progenesis ... Unlicensed i
C:\Users\andy borthwick\Documents\Customer Data'\Progenesis QI v2.2_Demo Suites_Tutorial\Progenesis Unlicensed
C:\Users\andy borthwick\Documents\Customer Data\Progenesis QI v2.2_Demo Sutes_Tuterial\Progenesis ... Unlicensed
C:\Users\andy borthwick\Documents\Customer Data'\Progenesis QI v2.2_Demo Suites_Tutorial\Progenesis Unlicensed
C:\Users\andy borthwick\Documents\Customer Data\Progenesis QI v2.2_Demo Sutes_Tuterial\Progenesis ... Unlicensed -

Run licence code: 0000030000360

I Use Licence Code |

Section Complete 3)

A message confirming successful installation of your licences will appear.

Installation complete @

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

Approach to alignment (using tutorial data)

To place manual alignment vectors on arun (A_LD_1 in this example):

Note: this data is already well aligned so a single vector has already been placed to simulate misalignment
so as to allow the demonstration of the use of manual vectors.

0l Progenesis QI_Tutorial HOMSe - Progenesis QI

Review Alignment

Sample ions are aligned to compensate for drifts in
retention time between runs.

© Learn about the visualisations shown here

Align retention times automatically
For maximum reproducibility, the software can
automatically align your runs.

Align runs automatically |
i) 20 runs have no alignment vectors

Review the alignment
Using the guality control measures, review and
edit the runs’ alignment:
1. Order the runs by alignment score and start
by selecting the first run

2. Within each run, inspect and edit any areas
rated as Needs Review

@ Learn about the review and editing process

Run Include?  Vectors Score

I ALD_1 1 453%' *
ALD_2 0 959%
ALD3 0 96.0%
ALD4 0 96.0% |=
ALDS 0 95.6%
ALDSG 0 96.5%
B_HD_1 0 95.8%
B_HD_2 0 96.0%
B_HD 3 0 96.0%
B_HD_4 0 95.9%
B_HD_5 0 959%
B_HD_6 0 96.2% -

Ion maps: & Alignment target & Run being aligned

File
Review Experiment Review Identify Review Compound
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds Compounds Statistics

=8B
-"..
nonlinear

A Waters Company

Show Aligned Show Unaligned

Hx Rermove Vectors =

Vector editing
260.313 |270.938 |281.563 (292.188 |302.813

i miz *
o
i |
i A
|
n |
= |
£ }
Y | |
£ |
']
< |
]
S|t '
] E |
: | zeom: W
Ion intensity map
100 200 300 400 500 600 700 800 S00
LR 1 myiz *
~ il A
fof®
~ C
¥
o~ N
"
=
1| =
[
E
-
o ¥ .
I el
[ i
= 19 .
18 1 Bl
= | ) fipt
Tt e Ly avnd RO AL

Alignment quality: Good oK

Needs review

313438 |324.063

Transition
260.313 |270.938 |2B1.563 (292.188 302/307.317%.438 |324.063

miz *

| ‘ B

4.864]

6.0

4 Retention Time (min)

Total ion chromategram

T T
54 56
Retention time {min}

Section Complete () |

5 5.2

1. Clickon Run A_LD 1 inthe Runs panel, this will be highlighted in green and the reference run
(D_QC_4) will be highlighted in magenta.

2. You will need approximately 5 alignment vectors evenly distributed from top to bottom of the whole run.

3. First drag out an area on the lon Intensity Map (C), this will reset the other 3 windows to display the

same ‘zoomed’ area.

Note: when you click anywhere in the lon Intensity Map this will reposition the focus and update the other

views accordingly.

Note: the features moving back and forwards between the 2 runs in the Transition window (B) indicating the

misalignment of the two runs

Note: the lon Intensity Map gives you a colour metric, visually scoring of the current alignment and an overall
score is placed next to the Vectors column in the table. With each additional vector this score will update to
reflect the overall quality of the alignment. The colour coding on the lon intensity Map will also update with

each additional vector

Note: The Total lon Chromatograms window (D) 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
260

5.0

5.5 |5.364

+ Retention Time (min)

6.0

270 280 285.8357 300

330 |3

m/z *

310 320

oo Q) E]

Transition
260

S
v
i P
.S

£

-

v

E

-

c

o

=

c

w

&
Qe
O |

.

270

280

|

290

300 310 (320 (330 |3

m/z *

300 310 (320

5. As you are holding down the left mouse button (depending on the severity of the misalignment), the
alignment vector will automatically find the correct lock. If not, drag the green feature over the
corresponding magenta feature of the reference run. The red box will appear as shown below indicating
that a positional lock has been found for the overlapping features.

Vector editing Transition
260 270 280 (287.2488300 [310 320 (330 |3 252.5620 1270 280 |290
l I m/z *| |
|
W I |l
= ‘ -H— |
| l
I
|
alE : | ' : e
é | II | E
w | o
E | " ' | B
| | il
c 2| &
S 5] 8
£ ' I ] £
s 1 ]
@ & l e |8
N A _Zoom: t!‘_{—l |3J @] = I
Tip: while holding down the mouse button hold down the Alt button. This will allow smooth movement of
the cursor as the Alt key allows you to override the ‘automatic alignment’ performed as you depress the
mouse button.
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.

Vector editing

260 270 280

5.0

St

¢ Retention Time (min)

<
o
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Note: an incorrectly placed vector is removed by right clicking on it in the Vector Editing window and
selecting delete vector

showing green is reflected in the improved alignment score in the table. Now click in the lon Intensity
Map to relocate the focus in order to place the next manual vector.

With the placement of a single manual vector the increase in the proportion of the lon Intensity Map (C)

Ion intensity map

Run Include? Vectors Score Ion intensity map
— B e B T T s S iy s T e 100|200 |300 |400 500 600|700  |800  |900
T 7 AR DI m/z * T “,l + m/z *
ALD2 0 95.9% | YTIRY, S - a
ALD3 0 96.0% | o J e I|‘ :., 3 C ~NENNE |
AlD4 0 960% 5| | faatiisisin ! : o
ALD_S 0 95.6% | E e x o
ALDS 0 96.5% | T T R, ‘ R U
alls | “ e I -
B HD_1 0 958% o1& i} at JEE ik B
B_HD.2 0 96.0% g | R T j e | MEIDlE i
B_HD.3 0 96.0% SR R W - Sl R
© £S5 b Y ' T i @ E i ! 1
B_HD.4 0 959% E g ; :~.'._‘ !g'..} . ; .
ST T ST
B_HD_6 0 962% Tt A O et AL St if '-“JUL; olaodi 1
= F ] Alignment quality: @ Good OK (0 Needs review ;
Ion maps: % Alignment target & Run being aligned Alignment quality: @ Good ' OK @ Needs review
8. Adding an additional vector will improve the alignment further as shown below.
Review Alignment ’ Show Aligned - ] ’ Show Unaligned ] [X Remove Vectors = ]
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
® Learn about the visualisations shown here 200 210 220 230 240 250 260 27 200 210 220 230 240 250 260 27
T T f= » fz *
Align retention times automatically i ‘ o ‘ =
For maximum reproducibility, the software can M | |
automatically align your runs. - | - | | ‘
Align runs automatically = = | |
(i) 20 runs have no alignment vectors | l “ |
|
Review the alignment = | = || | | !
Using the guality control measures, review and £ ] £ | |
edit the runs’ alignment: =1 | ol
1. Order the runs by alignment score and start E | | E
by selecting the first run : i '; |
2. Within each run, inspect and edit any areas 2 2
rated as Meeds Review |5 € | | |
- aut . S 5 = = g | |
@ Learn about the review and editing process S‘ Zoom: @@ EC ‘|
Run Include?  Vectors Score Ion intensity map Total ion chromatogram
ALD1 3 741% l'_ 100|200 300 400 500|600  |700  |800 900
ALD_2 0 95.5% miz *
ALD3 0 96.0% 5000+ I
ALD 4 0 960% |= )|
. 4000 [ |
ALDS 0 95.6% 2 [
ALD6 0 96.5% L ) ‘ \
s ¢ =% R T " 2000\ || \ [} -
B_HD_2 0 96.0% = F WO A || PRGN . .
B_HD_3 0 96.0% =i [t loocy N JW IURANVAND A Ak
B_HD_4 0 359% =8 | 0 . . . . . .
) -8 08 1 12 14 16 13
BRES 2 LEES & FRetention time (min)
B_HD_6 0 962% _ S|l
9. Repeat this process moving the focus from top to bottom on the lon Intensity Map view the number you
add is dependent on the length of gradient used and the severity of the misalignment. In many cases a
single vector per alignment is all that is required to improve the performance of the Automatic Alignment
Note: the manual vectors are red to distinguish them from the automatic vectors which blue
Note: the number of vectors you add is recorded in the Runs table
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The number of manual vectors that you add at this stage is dependent on the misalignment between the
current run and the Reference run. The effect of adding the manual vectors can be seen when you press

show aligned

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

Review Alignment
Sample ions are aligned to compensate for drifts in
retention time between runs.

@ Learn about the visualisations shown here

Align retention times automatically
For maximum reproducibility, the software can
automatically align your runs.

(i) 20 runs have no alignment vectors

Review the alignment
Using the quality control measures, review and
edit the runs' alignment:
1. Order the runs by alignment score and start
by selecting the first run
2. Within each run, inspect and edit any areas
rated as Needs Review

[ Show Aligned

al

Show Unaligned

] [x Remove Vectors ']

Vector editing

Transition

230.313 |240.938 |251.563 |262.1B8 |272.813 283438 |294.063 |3
= [ miz *| |5 | [
| | |
|
Align runs automatically | |
s | T
) | o~ i
|
T | | | | T | | |
£ : i E :
@ | I | g | ‘ [
E | E |
= | = I |
n 5 | “ w|§ | [
ol |5 | oS |
g | g2 |
8 |1 5] |
. - K] | -] |
@ Learn about the review and editing process ) Zoom: I |

230.313 |240.938 (251.563 |262.188 |272.813 |283.438 |294.063 3

mfz *

Run Include? Vectors Score Total ion chromatogram

ALD1 5 83.5% 500 600 700 800 900

AlD2 [ 95.9% miz *

ALD3 0 96.0% 20001

ALDA 0 96.0%

ALDS 0 95.5% . {_\1500'

ALD6 0 965% ; OO : g

B_HD_1 0 95.8% : :E: 5 ! | - s1000))

B_HD_2 0 96.0% el I 00!

B_HD_2 0 06.0% LR ;

B_HD_4 0 95.9% ] E bl i o . ; .
B_HD.5 0 95.9% C ﬁ ﬁ“ e ! 16 L 2
BHD6 0 96.2% C A [\ v ST T

T
22

Retention time (min)

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.

0l Progenesis QI Tutorial HDMSe - Progenesis QI

=8 Bl =™

File AL X
Review Experiment Review Identify Review Compound H
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds Compounds Statistics n O n I I nea r
’ A Waters Company
Review Alignment Show Aligned - ] [ Show Unaligned ] [X Remove Vectors ~ l

Sample ions are aligned to compensate for drifts in

retention time between runs. Vector editing Transition
@ Learn about the visualisations shown here 100 200 300 400 500 600 700 800 900 100 |198.6311300 400 500 600 700 800 900
| m/z *| = | mfz *
Align retention times automatically e it
For maximum reproducibility, the software can <
automatically align your runs. L. £
Align runs automatically l L} L}
o - .
“) Review the alignment AP
. Using the quality control measures, review and wl_ wl_
edit the runs’ alignment: € c
1. Order the runs by alignment score and = E w E
start by selecting the first run ‘E' | ot i Bl g
2. Within each run, inspect and edit any Dy | B | 4 | = = |
areas rated as Needs Review - | ! [ {
2 g . 1 8.3 1} o g | ; |_' 1 i
© Learn about the review and editing process I § ¥ ' i .[l[‘ a W X § 1 i § "','I.'r - I '
« ' Wil | e = & ' W 4
Run Include?  Vectors Score ¥ AN [ il NI R Zoom: @ & b4 I ,‘ B | '!.,l ..‘. R S
B_HD_5 2 97.3% * Ion intensity map Total ion chromatogram
B_HD_6 2 97.4% 100 200 300 400 500 600 700 800 900
o m/z >
C_Norm_1 2 94.6% 2 £ 14000+
C_Norm_2 2 97.6%
) 120004
C_Norm_3 2 86.3%
St 100004
C_Norm_4 2 97.6% 2
= - e b L T P 4 8000 |
C_Norm_5 2 97.2% e - & I |
= .
C_Norm_6 2 97.1% 5 il 6000- (‘ m’
w =
D.QC1 2 97.6% g ‘ Wi 40001 N I A
= I S 20001 O\l T
D.QC2 2 97.6% B ) A1 i N W, Al }"A
D.QC3 2 97.4% 2 g Rashh —— T
I % TR “,, b el . 1 2 3 4 5 6 7 8 9
D.QC4 v Ref @ ! 1} [ d ! !u i Retention time (min)
o o T Rkt

Ion maps: # Alignment target #

Alignment quality: @ Good
Run being aligned

OK

@ Needs review

Section Complete () ’
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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 @

Choose which runs to automatically align:

Run Motes Vectors o
A_LD_1 | run has user vectors
A_LD_2 | run has user vectors
A_LD_3 | run has user vectors
A_LD_4 | run has user vectors
A_LD_5 | run has user vectors
A_LD_& | run has user vectors
B_HD_1§ mun has user vectors
B_HD_Z | mun has user vectors
B_HD_2 | mun has user vectors

m

[T S T (T LS T ST S R I S Tt

-

ok Jj[_ canca |

&
3
O
18

Note: the tick box next to the Run name controls whether automatic vectors will be generated for each run.

Tip: a normal alignment strategy would be: to run the automatic alignment first for all runs, then order the
alignments based on score. For low scoring alignments remove all the vectors and place 1 to 5 manual
vectors to increase the score then perform automatic alignment. Then review the improved alignment score.
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Appendix 5: Within-subject Design

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

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

Ql Progenesis QI Tutorial HOMSe - Progenesis QI |E||E||E|
Al . . . . . LT
Import Data Alsge::\;: D?spilge:‘lr;:t?a Peak Picking DECE:::\:ﬂGn Co‘f’l?)?lﬁds Coﬁne;c?‘l:ds Cgtr;t?gir;c n 0 n | i n ea r
Conditions | Minus QC | New | @ Help~

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

0 D . s 0-0 - s n N
0 0| Between-subject Design 0-0| Within-subject Design
[oYe) [se)

Do samples from a given subject Have you taken samples from a given
appear in only one condition? Then A Delete | subject under different conditions? Before | During After
use the between-subject design. W] Gy o i @ gn.
To set up this design, you simply group ) . m
the runs according to the condition Enter a name for the experiment design: to patient X | = BCE [ch
(factor level) of the samples. The |3 day treatment of patients I E]
ANOVA calculation assumes that the )
conditions are independent and ¢ How do you want to group the runs? ] B
therefore gives a statistical test of " Pati i = )
@ G e atient ¥
whether the means of the conditions Group the runs manually =
are all equal. Copy an existing design:
21 22 23
Patient Z
Add cony I Create design !I Cancel I but
The — — —
software will then perform a repeated
measures ANOVA,

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

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

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.

QI Progenesis QI Tutorial HDMSe - Progenesis QI E@
File 0@
Review Experiment Review Identify Review Compound H
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds  Compounds Statistics n On I I nea r
. A Waters Company
Conditions | Minus QC | 3 day treatment of patients [ X | New | © Help ~
Setup conditions and subjects Y L |
Setup the conditiens and subjects for your
experiment design on the right, and then assign each Day 1 Day 2 Day 3 Day 4 Add Condition
of your samples to the correct subject/condition cell
in the grid.
1. Add a column for each condition.
2. Add a row for each subject.
3. Drag each of your samples to the correct location P t t1 ALD 1 A_LD_2 A_LD 3 ALD 4
in the grid. atien
Filter samples:
C_Norm_2 . B_HD_1 B_HD_2 B_HD_3 B_HD_4
Patient 2
C_Morm_3 \
. rm_1
Patient 3 Sample Select Sample Select Sample
C_Norm_4
Add Subject
C_Morm_5
. Section Complete ()

You can create additional Experimental Designs using the New tab

All of these Experimental Designs are available at all the following stages in the Progenesis QI workflow.
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Appendix 6: Using LipidBlast for Compound Identification

When using LipidBlast for the first time you will require internet access to
databases. Click on the download link.

-

Ql Progenesis Q1 Tutorial HDMSe - Progenesis Q1

download the LipidBlast

==]=]

Fragment tolerance: 3 ppm '| For more information about LipidBlast, please wvisit the Fiehn Lab’s
LipidBlast project.

Report isomers as a single search hit @

After searching, identifications will be assigned

Search for identifications Caneel |

File (LTI Y]
Review Experiment Review Identify Review Compound H
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds Compounds Statistics n 0 n | I near
0 A Waters Company
. & Help ~
Identify Compounds Compound 0.77_520.1315n
Select your identification method:
[ <4, LipidBlast -
@ About this method | 4 Download others
A Before performing any LipidBlast searches, you'll
need to download the databases. ~
& Download the LipidBlast databases ’E
Filter the compounds iE
Using the list below, filter the compounds to
show only those you want to identify.
Set the search parameters 0 LipidBlast database download ==
Enter the mass error tolerances for matching
each compound and its fragments: This will download the LipidBlast libraries from Metabolomics Fiehn . . . . . .
Precursor tolerance: 5 ppm v| Lab, University of California, Davis. 0 460 480 500 520 540 380

to the relevant compounds automatically.

Dialog will open acknowledging the source of the LipidBlast libraries, click

Download.

Downloading LipidBlast from Metabolomics Fiehn Lab...

| Cancel |

When performing a LipidBlast search the following parameters can be set:

Precursor tolerance

Set the allowable threshold (in ppm or Da) for the difference between
the database neutral mass and your measured neutral mass (default
is 5ppm).

Fragment tolerance

Identify Compounds

Select your identification method:

l 4, LipidBlast v

© About this method | 4 Download others

Filter the compounds

Using the list below, filter the compounds to
show only those you want to identify.

Set threshold (in ppm or Da) that determines whether a database
ms/ms peak is considered to match a measured peak. The difference
in m/z must fall below the threshold to be considered a match.

Report isomers as a single search hit

Set the search parameters

Enter the mass error tolerances for matching
each compound and its fragments:

Precursor tolerance: 5 ppm v|
Fragment tolerance: 5 ppm v|

Repeort isomers as a single search hit @

The search will merge hits that differ only in double bond positioning
and/or geometry thus reporting isomers as a single search hit.

Search for identifications

After searching, identifications will be assigned
to the relevant compounds automatically.

[ Search for identifications |

For example, if a search returns two identifications,

GPCho(16:0/20:3(82,117,147)) and GPCho(16:0/20:3(52,82,117)), these will be reported as a single hit
GPCho(16:0/20:3). When not selected, all lipid forms will be returned as separate search hits.

Having set the parameters click Search for identifications
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On performing the search you will get a ‘mirror plot’ where the upper half represents the measured/observed
fragmentation and the lower half shows the currently matched fragmentation spectrum in the database.

0 TG_Lipid_Test_pos - Progenesis QI EI@
File 1l rE
Review Experiment Review Identify Review Compound H
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds Compounds Statistics non | I near
. A Waters Company
. ©) Help ~
Identify Compounds Compound 11.76_852.7195n
Select your identification method:
[ 4, LipidBlast -
=
@ About this method | % Download others 5 Peak m/z: 597.4888
ﬁ Intensity: 11602.92 (100.00%)
Filter the compounds = Katahas[)eorgt{sz: 587.4880
Using the list below, filter the compounds to T ‘ |
show only those you want to identify. ‘
Set the search parameters w
Enter the mass error tolerances for matching E
each compound and its fragments: K]
5]
Precursor tolerance: 5 =

Fragment tolerance: 3 - T T T T T T T T T T T T T T T T T T T
540 560 580 600 620 640 660 680 700 F20 740 760 TBO 800 820 B40 880 B8O 900
Report isomers as a single search hit @ miz
Legend: (@ Matched fragment @ Unmatched fragment
Search for identifications
After searching, identifications will be assigned
to the relevant compounds automatically.

f Search for identifications 1 Compound ID Description Adducts  Formula Retention time
T e e e
M+H,...

Possible identifications: 8

- No filter applied : 4 X y : . -
4 TG(16:0/16:0/20:5) TG(16:0/16:0/20:5) CssHaOs
TG(L16:0/16:1/20:4) TG(16:0/16:1/20:4) M+H,..  CssHaOs
Compound Accepted ID Tag |* 1 TG(L7:1/17:1/18:3) TG(1T:1/17:1/18:3) M+H, CssHas0p
© 1211_854.7374n Ll TG(L7:0/17:2/18:3) TG(1T:0/17:2/18:3) M+H, CssHas0p No structure data
© 1176 852.7195n TG(16:1/18:1/18:3) TG(16:1/18:1/18:3) M+H,..  CssHacOs
© 1112 §76.7191n - TG(16:1/18:2/18:3) TG(16:1/18:2/18:2) M+H,..  CssHe:Os
© 1272 856.7518n : TGU7A/17:2/183) TGUTA/17:2/18:2) M#H,.  CssHesOs
© 1283 880.7504n 1=
DY e — g
93 of 576 compounds have been identified. N m "
[ Clear compound identifications - ] Section cumPhte K-_))

Note: a matched fragment is indicated in red, spanning the x axis. If you hold the cursor over a matched
fragment details of the measured and database m/z are reported as well as the mass difference.

Where fragmentation data is available then the order will be based on the fragmentation score. In the
absence of fragmentation data the score will be based on mass error and Isotope similarity.

Note: LipidBlast does not contain structural data. Clicking on the URL in the in the Link field, of the possible
identifications table, takes you to Lipid Maps where a structural diagram is available.
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Appendix 7: Editing an adduct to add a missing isotope

When using the Compound Validation view you find an example where the Peak picking has missed an
isotope for an adduct ion as shown below. As shown below the monoisotopic peak for the M+K has not been

detected.
0l Progenesis Q Tutorial HOMSe - Progenesis QI (=2 E=R <"
File (X T Y]
Review Experiment Review Identify Review Compound H
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds  Compounds Statistics non | I near
. A Waters Company

Compound 7.11_308.106%n

Ion map layout: |@m HH B show: |E| Lacation

Use this screen to validate the alignment and peak Compound location:
picking of this compound's ions. Experiment aggregate: “ P :
Review peak picking and alignment 316 347 38 349 350 351 3
Select an adduct in the list below to view its ion mfz *
map, mass spectrum and chromatogram across 2
the selected runs:
Adduct m/z Charge Drift ime Rel.a
M+H-H20 2911014 1 281 1% = .
M+H 3001142 1 287 40%
M+Na 3310958 1 3.29 38% o E | 7 I
(11 RS Vi
© ) Bt
3 H T
- 2L T
Show in: [Experimant aggregate '] bR} ! I [V MY T
?, O Zoam location | Compound location
o oms e misaian :
If your ions are misaligned, return to Alignment v i Zoom: - Rezelzoomiapdducklocation

to add manual alignment vectors.

If peak picking has missed an isotope, either: Mass SpE‘Ctra Chromatograms

* return to Peak Picking to change the peak
picking parameters, or

* edit the adduct to add the missing isctope 5000 10000

Note: To edit this adduct’s isotopes you must
first return to Review Deconvolution and remove
the adduct from the compound. 4000 8000-

ity
ty

For the purposes of explaining the processes involved in editing this adduct we have (on purpose)
deconstructed the M+K adduct detection.

As the note on the screen suggests you must first return to the Review Deconvolution screen and remove
the adduct from the compound. Before doing this, click Done and create a tag for the compound you are
about to change. Then filter so that only this compound is displayed at the Review Compounds stage.

Ql Progenesis QI Tutorial HDMSe - Progenesis QI =] (=]
File ) ) y . AL X T
Importats  Alguent  Desansetp  Peskpicing | Decomorsion |compounds  Compounds Sttt nonlinear

[ “A Waters Company

. @ Help ~
Review Compounds Find a compound: | er compounds.. ~ | Filter is ac(ivel N =

Using this sereen, you can find the compounds of
interest in your experiment. Compound Neutral mass m/z z  Retention time Drift time Peak Width Tag |~ AcceptedID Identifications Anow

Create a shartist to review - 710308000 3081008 saror00 1 7 sa0 oL e <

In the table, sort and filter the compounds based
on their measurements, to generate a shortlist
for further review. 1l Filter the compounds [

@ How are the measurements calculated?

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

To sort the table by a given value, simply click
the relevant column header.

Review the compounds C
For each compound of interest, inspect the ions' | Available tags: Show compounds that have all of these tags:

alignment and peak picking: @ Not identified (5082 compounds) [@ My compound (1 compouna) |
Review selected compound @ Anova p-value < 005 (1258 compounds) [
You can also double-click to review a compound. S_Plot B (87 compounds) Show compounds that have at least one of _
@ Max fold change > 2 (450 compounds) these tags:
Choose the correct identifications Separated by drift time (155 compounds)
For each compound, select one of its possible < Plot A 1
identifications as the accepted one. -Flot A ) ot
a 0 q
. ) @ Confirmed Compounds (9 compounds)
To speed this up, you can sutomatically accept Hide compounds that have any of these tags:
identifications in compounds where only one of
the possible identifications has:
Score = 480 Accept identifications
Export data for further processing
By exporting your data to external tools, there's Clear the filter
no limit to your analysis.
T
Expert to pathways tool A
<
] =
*
Experiment design ‘ L

Review your data from a different perspective:

Current design: | Minus QC - Section Complete ()

Now click Review Deconvolution on the workflow
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In this view the 3 Adducts are displayed. Right click on the M+K adduct and select Remove from

Compound.

0Ol Progenesis QI Tutorial HDMSe - Progenesis QI

=

File *0Q9 e
Review Experiment Review Identify Review Compound H
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds  Compounds Statistics n 0 n I n ea r
. A Waters Company
Review Deconvolution Compound 7.11_308.1069n (4702) gridsize [T ENE | @ Ao (Shelps
After peak picking, ions are grouped by compound in
a process called deconvolution. 1a M+Na M+CH30H+H M+K M+ACN+
@ How does deconvolution work?
Review the compounds ‘
Select compounds below to view:
* areas of the ion map showing the different ! T
adduct forms
* the mass and retention time profiles of their
ions f
These views can be used to confirm the validity Remove from Compound
of your interesting compounds. ‘ Add to Clip Gallery...
@ How do I use this screen? |
Optimise for your samples
If any compounds have an ion whose profile
doesn't match the majority in the compound, it 2] mn ] LS
can be removed. Likewise, missing compound
ions can be added. Mass Spectra Chromatograms Peak
s Tag filter applied
compounds may be hidden 1001 100 F0y
Compound Accepted ID Tag ™ Ad £ 801 2 80
2 £ !
+ 7.11 308.1069n 4702 M & & {
= £ 60n £ 60 i
: 3 !
404 S 4 /
& =
20 20 /
T T T T T T T T T T T T S
308 309 310 311 312 708 71 712 714 716 718 72 722 724
Neutral Mass (Da) Retention time (min)
Pl —— ' Section Complete ()

The table will update to show 2 compounds (both tagged). The second one is based on the single adduct

M+K.

0 Progenesis QI Tutorial HDMSe - Progenesis Q1
File
Review
Alignment

Experiment

Import Data Design Setup

Review Deconvolution
After peak picking, ions are grouped by compound in
a process called deconvolution.

@ How does deconvolution work?

Review the compounds
Select compounds below to view:
® areas of the ion map showing the different
adduct forms
* the mass and retention time profiles of their
ions
These views can be used to confirm the validity
of your interesting compounds.
@ How do I use this screen?

Dptimise for your samples

If any compounds have an ion whose profile
doesn't match the majority in the compound, it
can be removed. Likewise, missing compound
ions can be added.

. Tag filter applied
compounds may be hidden

Peak Picking Deconvolution

Compound Accepted ID Tag '~ Ad
+ 7.1 308.1069n 4702 ]

@ 7.11_348.0720m/z o

< ame .

Review Identify

Compoun:

Review
ds | Compounds

Compound
Statistics

nonlinear

A Waters Company

Compound 7.11_308.1069n (4702) Gidsze: = |30 © Aboutthis 2P
i M+Na M+CH3OH+H M+K M+ACN+
I
|
|
1
|
| I |
4 n | b
Mass Spectra Chromatograms Peak
100+ 100+
& 80 2 80
2 2
& =
E 60y £ 50
5 404 S 40
= =
20 I 20-
3075 308 3085 309 3095 310 3105 311 708 71 712 714 716 TAB 72 722 724

Meutral Mass (Da)

Retention time (min)

Now click on Review Compounds.
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Select the compound with the ‘unknown’ Neutral Mass and click Review selected compound

0l Progenesis QI Tutorial HDMSe - Progenesis QI
File

Import Data Alignment Design Setup  Pezk Picking Deconvolution Compounds Compounds Statistics

[ A
Review Compounds Find a compound: A ‘ Filter is active

Using this screen, you can find the compounds of

interest in your experiment. Compound Neutral mass m/z z

7.1 348.0720m/z | <unknown> |348.0720| 1
In the table, sort and filter the compounds based ¢ 711 30810690 3081068 3091142 1 711 297 0.18 @ 4702 1

W Create a shortlist to review

on their measurements, to generate a shortlist
for further review.

@ How are the measurements calculated?

To sort the table by a given value, simply click < m ]
the relevant column header.

Compound 7.11_348.0720m/z:
Compound abundance ‘ Poscible identifications | 3D Montage | Drift time montage ‘

2 Review the compounds

=1

Review Experiment Review Identify Review Compound H
nonlinear

Waters Company

Retention time  Drift time Peak Width Tag |~ AcceptedID Identifications Anov

@ Help ~

For each compound of interest, inspect the ions'
alignment and peak pi

You can also double-click to review a compound.

Now click on Edit Adduct. A plus and minus will appear on the experiment aggregate view. Click on the

plus to add the missing isotope.

Al Progenesis QI Tutorial HDMSe - Progenesis QI
File
Review Experiment Review Identify Review Compound
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds  Compounds Statistics

Compound 7.11_348.0720m/z

Ion map layout: @m H B show

=5
AL T

nonlinear

A Waters Company

Use this screen to validate the alignment and peak . Compound location:
picking of this compound’s ions, Experiment aggregate: P -

= return to Peak Picking to change the peak

»1 Review peak picking and alignment 347 348 349 350 351
Select an adduct in the list below to view its ion 2 * miz *
map, mass spectrum and chromatogram across 1
the selected runs: ‘ |
Adduct myz Charge Drift time - .
~ '
o | 370 |3 30 |
€
o | E
=
g
= i
Show in: [ Experiment aggregate - = T 4 [L
|8 | r Ul M w1
~|E O Zoom location © Compound location
2 Address any problems %
If your ions are misaligned, return to Alignment o Reset zoom taadductlo
to add manual alignment vectors. - -
If peak picking has missed an isotope, either:
Mass Spectra Chromatograms

picking parameters, or
# edit the adduct to add the missing isotope

Discard edits 3000

4000 8000

10000

The view updates to show the minus sign now on the added isotope. Click on Save edits to accept the edit

0l Progenesis QI Tuterial HDMSe - Progenesis QI
File
Review Experiment Review Identify Review Compound
Impert Data Alignment Design Setup  Peak Picking Deconvolution Compounds  Compounds Statistics

Compound 7.11_348.0720m/z

Use this screen to validate the alignment and peak . Compound location:

Ion map layout: @D] H B Show:

=5
*9Q e

nonlinear

A Waters Company

'-'IJ"V HL.»M"

picking of this compound’s ions. Experiment aggregate:
4] Review peak picking and alignment 35 346 Ed 38 M 350
Select an adduct in the list below to view its ion = m/z *
map, mass spectrum and chromatogram across L]
the selected runs:
Adduct myz Charge Drift time
-
» s
i
~|E © ol TR
~ "y
E M
—— £ 4
Show in: periment aggregate - 3 | | A |
=g O Zoom location
2 Address any problems — %
If your ions are misaligned, return te Alignment [+
to add manual alignment vectors. - Zoom:
If peak picking has missed an isotope, either:
Mass Spectra Chromatograms

* return to Peak Picking to change the peak

Compound location

picking parameters, or

# edit the adduct to add the missing isotope
5000 10000+ /\/\
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The view will update to show the added isotope and a note will appear indicating that you should return to
Review Deconvolution to check if the edited adduct should be added to a compound . Click on Review

Deconvolution on the workflow.

Ul Progenesis Q1 Tutorial HDMSe - Progenesis QI

Compound
Statistics

nonlinear

A Waters Company

Ton map layout: @[D H B show: |E| Location

File
Review Experiment Review Identify Review
Import Data Alignment Design Setup  Peak Picking | Deconvoluticn | Compounds  Compounds
Compound 7.11_348.0720m/z -
Use this screen to validate the alignment and peak
picking of this compound’s ions. Experiment aggregate:
Review peak picking and alignment 35 36 347
Select an adduct in the list below to view its ion =
map, mass spectrum and chromatogram across =
the selected runs:
Adduct m/z Charge Drift time
oy 37030 [RE
€
o|E
~lw
E
Show in: [ Experiment aggregate 'l %
o | l
Address any problems iy}
If your ions are misaligned, return to Alignment & |
to add manual alignment vectors. -

348

349 350 351
miz *

+ | Compound location:

} ! iJ.‘....‘-l-t'

O Zoom location © Compound location

Reset zoom to adduct location

Zoom:

If peak picking has missed an isotope, either:

* return to Peak Picking to change the peak
picking parameters, or

Mass Spectra

Chromatograms

* edit the adduct to add the missing isotope

editadouct | 7

4000

Revisit Review Deconvolution
Return to Review Deconvolution and check if the
edited adduct should be added to a compound.

Intensity
e
2
=

2000

Right click on the edited adduct and select Add to Compound

50000

40000+

ity

30000+

Intens

20000+

Review Deconvoelution

After peak picking, ions are grouped by compound in
a process called deconvolution. M+H-2H20

@ How does deconvolution work? .

M+H-Hz0

Review the compounds
Select compounds below to view:
» areas of the ion map showing the different
adduct forms

. !:he mass and retention time profiles of their
ons

i

Compound 7.11_308.1069n (4702)

M+H

Grid size: j 0 [0 @ About this
M+NHs M+Na M+CH30OH+H M+ M+ACN+H
| |
1 L[|
Add to Compound I i
Add to Clip Gallery... L

The compound and its details will update to and the compound table will now show a single compound.

a Progenesis QI Tutorial HDMSe - Progenesis QI
File

Review
Alignment

Experiment
Design Setup

Review
Deconvolution

Identify

Import Data Peak Picking

Compounds

Review
Compounds

Compound
Statistics

oo =
l.'...
nonlinear

A Waters Company

Review Deconvolution Compound 7.11_308.1069n (4702) Grdsie: [2]0 O | @ Abouttis 2Bz
After peak picking, ions are grouped by compound in
a process called deconvolution. M+H-2H20 M+H-Hz0 M+H M+NHg M+Na M+CH3OH+H M+ M+ACH+H
@ How does deconvolution work? T
Review the compounds — — |
Select compounds below to view: ‘ T:I '
» areas of the ion map showing the different |
adduct forms ;o
* the mass and retention time profiles of their | I | l
ions
These views can be used to confirm the validity
of your interesting compounds.
@ How do I use this screen?
Optimise for your samples c] [ m G
If any compounds have an ion whose profile
doesn’t match the majority in the compound, it Mass Spectra Chromatograms Peak
can be removed. Likewise, missing compound
ions can be added.
‘ 1 1
t Tag filter applied ":)\"\
compounds may be hidden 8 8
= &
Compound Accepted ID Tag | ™ Ad g E
 7113081063n 4702 ] =6 £6
B &
5, 5,
Now click on Review Compounds and click Review selected compound with the edited compound
selected.
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When you now click on the M+K adduct it contains 4 isotopes and its m/z has altered accordingly to reflect
the addition of the isotope.

Q! Progenesis QI Tutorial HDMSe - Progenesis QI EI
File SRRl
Import Data Alsge::‘:nt DE:;:Q?;TF; Peak Picking Dec:::'oa - cO]fn;r:Eds Cofne;:\u:ds Cé’t?ﬁi“c"sd nonlinear
. A Waters Company

Compound 7.11_308.106%n

Ion map layout: @m H B show: |[F] Location

7.30

Use this screen to validate the alignment and peak . Compound location:
picking of this compound's ions. Experiment aggregate: P h :
Review peak picking and alignment L 7 348 Eacl 350
Select an adduct in the list below to view its ion m/z *
map, mass spectrum and chromatogram across a
the selected runs: ™~
Adduct m/z Charge Drift time Rel.a =
M+H-H0 2911014 1 281 1% =
wn )
M+H 3091142 1 2497 36% = T i |
M+Ma 3310958 1 320 8% | _|E Lt
o skt
K [3470700 |1 EEN [~E Mt
= 0 |
g i G 4 L .J_.«n-t-:.
sh . [ - l = ;é, O Zoom location | Compound location
ow in: | Experiment aggregate M £
o
-

[ Reset zoom to adduct location

Zoom:

Address any problems
If your ions are misaligned, return to Alignment

to add manual alignment vectors. Mass Spectra Chlomatograms
If peak picking has missed an isotope, either:
» return to Peak Picking to change the peak
picking parameters, or 50000+ 50000
* edit the adduct to add the missing isotope
Note: To edit this adduct’s isotopes you must 3-.40000— 3\40’000-
first return to Review Deconvolution and remove a a
the adduct from the compound. % 30000+ %30000—
20000 ™ 200001
10000+ l 10000+
A L,
T T T T T T T T T T T T T T T T T T T T
Experiment design 3465 347 3475 348 3485 349 3495 350 3505 351 706 708 71 712 714 7.2_16 ,718 72 722 124
Review your data from a different perspective: Adduct m/z Retention time (min)
Current design: -
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Appendix 8: Exporting compound identities to IPA

IPA (Ingenuity Pathway Analysis): is a commercial web-based software application for the analysis,
integration and interpretation of data derived from any experiments that generate gene and chemical lists
with expression data, such as metabolomics and proteomics.

Before exporting data to IPA, make sure that you can launch IPA using the default browser on your system.
The plug-in relies on the browser to upload the Progenesis-exported data to IPA.

Note: the use of IPA requires a licensed copy, for licensing details please visit the IPA website.

First select the compound data to export to the pathways tool using tag filtering to ‘focus’ the set to export.

Click Export to pathways tool and select IPA and click Next.

I Progenesis QI Tutorial HDMSe - Progenesis QI =n =R
File (XY I
Review Experiment Review Identify Review Compound H
Impert Data  Alignment  Design Setup  Peak Picking Deconvolution Compounds — Compeunds Statistics non | Inear
. A Waters Company
. @ Help ~
Review Compounds Find a compound: Filter compounds.. = | Filter is active - 2
Using this screen, you can find the compounds of
interest in your experiment. Compound Neutral mass m/z z  Reten Filter compounds.. g | ¥ AcceptedID Identifications
Create a shortlist to review 0l Export Pathways Information <= 7847292 1 z
In the table, sort and filter the com _9851187_
on their measurements, to genera{ Select a pathways tool 4 | =
for further review. Choose a pathways tool from the list below. You can find out more or download new 0.18 - 4702 1
@ How are the measureme plugins using the links below. 012 @ 0357 1
To sort the table by a given value,| yyhich pathways tool do you want to use? 0.14 - 14708992 1
the relevant column header.
|1a: ngenuity Pathway Analysis | |02z & 7847488 1 -

Review the compounds
For each compound of interest, ins|
alignment and peak picking:

Review salect|

You can also double-click to revie

Choose the correct identificatiof

For each compound, select one of
identifications as the accepted one

To speed this up, you can sutomat|
identifications in compounds wherg
the possible identifications has:

Score 2 500 Accept

Export data for further process

By exporting your data to external
no limit to your analysis.

@ About this plugin | # Download other plugins

Intage

Export to pathways tool

ArcSin

Experiment design
Review your data from z different perspective:

Current design: | Minus QC -

Export of the Accepted IDs only is
recommended then select the appropriate
identifier type used for compounds in the
experiment.

Note: for compounds with different identifier
types, filter the compound list to contain only
compounds with single identifier type at a time,
then perform the export operation and merge the
resulting lists in IPA.
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#
v
Section Complete ()
0 Export Pathways Information @

Configure your export
Choose which identifications to export and the type of analysis you want to perform.

Select which identifications to export:
@ Accepted IDs only (recommended) ) All possible IDs

Select the identifier type used for compounds in the experiment:

[Human Metabolome Database (HMDB) -
CAS Registry Number
KEGG

Human Metabolome Database (HMDE)
PubChem CID

< Back ] | Export compounds to IPA | [ Close ]
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Finally select the way you want to export the compounds to IPA.

If you are performing over-representation analysis or other types of analysis that do not require the
compound expression data then you can make use of the Create a list option to export data to IPA.

If you require to perform enrichment analysis or other types of analyses that use compound expression data,

select the option to Upload expression dataset to IPA.

Ol Export Pathways Information

Configure your export

Select which identifications to export:

Choose which identifications to export and the type of analysis you want to perform.

@ Accepted IDs only (recommended) ) All possible IDs

Select the identifier type used for compounds in the experiment:

X3

[ Human Metabolome Database (HMDE)

7

Select the way you want to export the compounds to IPA:

IUpload expression dataset

v]

For expression data, choose two experimental conditions that yvou would like to compare.

Baseline: Comparison:
@ C_Norm ~| (5] [@ALD -
If greater, gives a negative fold change. @ C_Norm

@ ALD

[ < Back l I Export compounds to IPA I [

Close l

Note: You need to select the type of compound identifier used by at least one compound whose expression
data you want to export. If there are compounds with different identifier types, you will be able to select

additional identifier types in IPA after the dataset is uploaded.

The operation exports data from a single observation at a time - select the two experimental conditions
(taken from the current experiment design as set in Progenesis QI you wish to compare as that

observation).

Click Export compounds to IPA .

Welcome! Please login

Email smith@work.com

Password sesnseane

[] Remember my password

LOGIN

Sign Up | Forgot Password

[E= BN =)
] AR
File Edit View Favorites Tools Help
N
INGENVUITY

Contact Customer Support

Customer Support

Phone: 650.381.5111

Hours: 6am - 5pm (PST)

Monday - Friday (excluding holidays)
support@ingenuity.com

For Product and Sales related inquiries contact:

550.381.5056
sales@ingenuity.com
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If you have access to a licenced copy of IPA then log in

IPA will open displaying the imported data from Progenesis.

s S . e

Eile Edit View Window Help Provide Feedback | Support Janucz Nykiel Close IPA

[ Genesend Chemicals | Diseases and Functions | Pathways and Tox Lists |
Enter gene names/symbols/IDs or chemical/drug names here ‘ ‘ RS @ goses

Dataset Upload - New Dataset 2015-05-11 07:35 AM

Dataset Upload Workflow Instructions

1, Select File Format: ‘Ingenuity File Format A or B " MoreInfo
Data Upload Workflow
2. Contains Column Header: ) Yes @ No
Use Dataset Upload to import your dataset file into IPA.
3. Select Identifier Type: ‘Human Metabolome Database (HMDB) " Specify the identifier type found in the dataset. once uploadad, many different analysis options exist including
Biomarker Fitter, Molecular Tox and Core Analyses. Review
‘ " the different type of analyses and see which one best fits
5. Use the drepdown menus to specify the columns that contain identifiers and cbservations. For cbseivations, select the appropriate expression value type. your needs.
1. To upload a dataset file, click here.
Raw Data (567) | Dataset Summary (182) |
o
Lockln: [ Mdtple Rask =) [l [ [ B
B (mut tmegont)
Fold Change 5’ m,_m._v-.m,mj_m‘m
1 |HMDB01988 Infinity ) L Febd o Srmaoed
2 |HMDBO05015 1.72884040538655
3 |HMDB40639 3.98236765102672
4 |HMDB40285 2.1144344578431
5 |HMDB33847 1.91509320582337
6 |HMDB05049 1.36771507748685
7 |HMDB30334 -2.37287619375142 Flotpme: [ |
8 [HMDB37820 1,69294555757503 Fies o Type: [al Flos S
9 [HMDB15284 -1.4569308616069 ==
10 |HMDB39350 -1.46035570178035 e =)
11 |HMDB41326 1.85049486451889
12 |HMDB34382 1.75866062252427 2. Select the dataset file from your computer and click the
13 |HMDB35337 3.98452117071048 Open button.
14 |HMDB236734 2,38572167550178
15 |HMDB13809 _1.25125002715796 g Se;ect Flexible format for the file format from the
16 |HMDB14821 1.08777276460426 ropdown men.
i :mgggg;ﬁé ggigiéggggggj 4. Select an Identifier Type from the dropdown menu. IPA
| 18 | & supports many identifiers and symbols and will attermpt to
|19 [HMDB30926 2.51317063326778 guess at the type of identifier in your dataset file. To
|20 [HMDB40179 1.42264275083645 override the selection, uncheck the option and simply select
|21 |HMDB13250 1.17037352363088 the most appropriate one. If more than one type of identifier
|22 |HMDB37712 1.50281207491669 exists in your dataset, select all appropriate ones.
|23 [HMDB38057 1.43917459561637
| 24 [HMDB40285 1.84463205005821 (GenBank ,‘
25 |HMDB02725 1.80218245845514
26 |HMDB29978 2.11110785701812 DDt
27 |HMDB37272 1.27732135837318 ] Affymet”x D
28 |HMDB39848 1.14877655967276 Oa IV"’: i
29 [HMDB29828 -1.35134004957123 & Ag‘ T”d Hosyet
30 [HMDB30932 1.82757219666658 & ci:': _'DtsVSNe”‘i
31 |HMDB13300 138248130204499 & Cudeﬁ's R aloE?
MDB32791 1.21282984334092]
2H [] Entrez Gene {LocusLink)
GenBank
[] senPept =

You can now explore your compound expression data using the tools available in IPA. Instructions on how to
manage and explore your imported data set are provided by IPA.
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Appendix 9: 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.

workflow.

To perform a power analysis of the data click on
Ask another question at the top of the table in
the Compound Stats screen. A selection of 4
tools will appear in the form of questions.

Select the option

It is available through the Compound Stats section of the

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

fal Correlation Analysis
Group my compeunds according te how similar their abundance profiles are.

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

= Adduct Abundance
What adducts do my runs contain?

‘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 only the compounds tagged Anova p<0.05 (i.e. 1258 compounds), as an example, view the power

analysis.

=)
=

1 nr man « nnnr S

—m ] »

&
n
t

Experiment design

@

al Progenesis QI Tutorial HDMSe - Progenesis QI EI@
File Ll X T
Review Experiment Review Identify Review Compound H
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds  Compounds Statistics n 0 n | I n ear
° A Waters Company
Question: Power Analysis
How many replicates should | run? 100 T T T T T . T
. o
What is the power of my experiment? = a0
What's this? 5
You have 66.5% of your data with power =0.8, 8 replicates E 80 ¥ 1
would give you 90.3% of your data with power »0.8. 2 i ]
More... §
o 60 4
=
S 50
]
g 40 4
Ask ancther question = 3 30 + E
.
Tag filter applied § 20 ¥ E
compounds may be hidden Edit... g 10 + b
; ) o 0 J J J J J Il J
Compour Anova gqValue Power Iag - CIUSt|:| 1 é 3' A é é ;‘r 8‘ g
6.24412.. <1l. <11E. >.9995 e Number of replicates
442136, <11. <11E. =.9995 i 63
622.409.. <11. <11E.. 29995 Q ’standardised Abundance Profiles v]
622300.. <1l. <11E. > 0995 gy Q@
472.652.. <11.. <11E. 9995 @ & .
409 235.. <11. <11E. =.0095 gy & .
408.235.. <11.. <11E. > 9995 g 26 g
~ 3 15 I 3
408.235.. <11. <11E. 2.9995 o E
408235.. <11. <11E. 2.9995 3 10
473198, <1l. <1lE. 29995 g T 05
g H
406_314... <11. <11E. 2.999 §
%
]
5
&

Review your data from a different perspective:

Current design: | Minus QC -

w

This is displayed graphically showing that 66.5% of the 1258 compounds have a power of 80% or that 8

replicates would give you 89% of your data with

Waters

THE SCIENCE OF WHAT'S POSSIBLE!

power > 0.8.
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Appendix 10: Using Clip Gallery to Save and Export Pictures and Data

At every stage of the Progenesis QI 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 Clip Gallery, at the Compound Statistics view, displaying the PCA plot.

Right click on the Biplot View and select Add to clip gallery....

0 Progenesis QI Tutarial HOMSe - Pragenesis QI ==
File *00 e
Review Experiment Review Identify Review Compound B
Import Data Alignment Design Setup  Peak Picking Deconvolution Compounds  Compounds Statistics non | I near
‘ A Waters Company
Question: Principal Components Analysis
Are there any outliers in my data? 2 04 . . ¢ . ¢ ¢ .
Does my data cluster according to my experimental 2
conditions? 03 ‘h 1
. ~
What's this? o 0z
Principal Components Analysis produces a simplified, = )
graphicalrepresentation ofyour multidimensional data. g
01 Coj J
More... 2 w
E 0.0 - iz Save As... |-
% = Reset zoom
g 011 Add to Clip Gallery... k!
Ak another question ¥ 2 [P
. ) & -024 1
Tag filter applied v
‘ compeunds may be hidden 037 ‘ q
04 : : ; : ; ; :
C Ancva qVal P T Clust * ¥ § ' ' ' ' "
Smeo ik e owel IR0 o 04 03 02 01 0.0 0.1 02 03 04
746.160.. <1l1. <11E. >.9995 Principal Component1 2| 83.86%
517180.. <1l. <11E. 29995 @
713.163.. <1l. <11E. > .9995 [Siandardised Abundance Profiles v]

173.331.. <1l.. <11E. 2 9995 ‘\
713.639.. <1l.. <11E. 2 .9995 ‘\ 20

5.03392.. <1l1.. <11E. 2 9995 ‘\

712189.. <1l. <11E. 2 9995 @ H !
5
500.330.. <1l. <11E. 2 9995 LT
518180.. <11.. <11E. > 9995 i Q 2
18 g AE. 2 2
= = : e B 05
500182.. <1.1.. <11E.. = .9995 *\ g
500180.. <1l. <11E. >.9995 % 0o
- 3
w4naca i aar » _nonc T 2
< m ] » 205
3
Experiment design g .
Review your data from a different perspective: ot
Current design: | Minus QC - a5

This will open a dialog displaying what is to be saved and allows
you to alter the title and provides a description of the image for
later reference.

Enter details as required and click Add to clip gallery
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0l Add to Clip Gallery [

Enter a title and description for this clipping:

[ ———

Bl

Principsl Gorpeeem 1 7™
b

T L —

Compounds from EZinfo biplot PCA graph

Imported Biplot details from Efinfo

| Add to Ciip 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.

Selecting an image in the gallery makes available an Actions menu that X Exit

allows you to manipulate the output of the image.

Ol Progenesis QI Tutorial HDMSe - Proge
File

- —ni
=l Save bu
|

Close

Export inclusicn list..

Export to Edinfo...

P

Open EZinfo project...
Experiment properties 5
I Show Clip Gallery i

0l Clip Gallery

Clip Gallery

Item size: © |E|:|

graph

Compounds from EZinfo biplot PCA

Imported Biplot details from EZinfo

f
Actions ¥ I

Edit

Copy Image
Copy Title

Copy Description
Export Image

Delete

nesis Q

Progenesis QI 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:

[ll Progenesis Ql

www.nonlinear.com

Progenesis QI analysis badge

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

I Export all... I[ Close ]

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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Appendix 11: Waters Machine Specifications and approx. timings

This appendix provides information on the time(s) taken at each stage and the total time taken to analyse a

set of 22 (Phase 1) HDMSe runs on a Waters Demo Spec PC.

Machine Spec: Lenovo

Processor: Intel® Xeon® CPU 2.66GHz 12core X5650 @ 2.67GHz
RAM: 24.0 GB

System Type: 64-bit Operating System

File Folder Size: Each file folder (RAW): 0.75 Gig

Analysis Stages: Per file

Auto processed: Import and analysis of data
to peak picking

Import Data: Loading of Raw data per file 1min
(re-opening at Import Data) 5s
Alignment: Automatic alignment of data

(re-opening at Alignment)

Peak Detection: Automatic Detection of data

(re-opening at Peak Detection)

Identify Compounds: Performing .SDF Compound Search

(re-opening at Identify Compounds)

Total Analysis Time Including Loading

Restoring Progenesis QI tutorial HDMSe experiment from archive
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Total

30.0min

22min Total for 22 files

6.0min
10s

4.5min
10s

5s

10s

32.5min

20s
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