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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 85) 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
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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.

Rewview Experiment Review 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 . . . . . .. .
R 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 Reviewing Normalisation: examine data normalisation methods 34
Review

30 Review Deconvolution: review and edit the various adduct, 36

forms of a compound

A 4
Identify

Gompe.nas Identify Compounds: search identity of compounds using Progenesis 44
MetaScope and or other search engines

—

Review

Compounds Review Compounds: managing possible compound identities 66
exploring identity and expression between conditions

—

Compound

Statistics Compound Statistics: performing multivariate statistical analysis on 77
tagged and selected groups of compounds

:
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Restoring or starting a new Metabolomics Tutorial
If working with your own data files then refer to Appendix 1 page 85.

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.
&:\Users\john_smith\Documents\Progenesis QI Tutorial

.
0 Progenesis QI
File

===

(LI FT]
sxpenments nonlinear
@ A Waters Company
Recent experiments Getting started
Here are some resources to help you
get started with Progenesis QI:
+ Fundamental concepts of the
Progenesis OI workflow
0l Open Experiment @ s User guide and tutorial data
- = = — n + Frequently-asked questions
@uvl <« Progenesis Ql .. + Progenesis Tutorial « [ 44 | [ Search Progenesis Tutoria 2|
e eaiokey =~ 0 @ EZinfo version information
@ BitTorrent Sync o Name “ Date modified Version 3.0.3.0 of EZinfo is installed.
Im‘! Progenesis QI Tutorial HDMSe Progenesi...  25/11/2015 14:2# . R .
P Deskt Quickly go to an ion map location
esktop uickly g p
7l 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
@ Caontrol Panel L e 3 ._|'
i
File name: Progenesis QI Tutorial HDMSe.Pre ~ | Experiments and Archives (*Prc " -
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

22.5806.28842 + 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 fram 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 HDMSe

Save to folder: MProgenesis QI Tutorial_HDMSe\Progenesis Tutorial| I Browse... I

l Import l[ Cancel l

Then press Import.

Waters 5
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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 6t hatingdthatahey have beerrimperged h
successfully.
0l Progenesis QI Tutorial HDMSe - Progenesis QI E@
seeee
Review Experiment Review Identify Review Compound =
Impert Data Alignment Design Setup  Peak Picking Deconvolution Compounds Compounds Statistics n Onl I nea r
o A Waters Company
S P @ Help ~
Import Data A_LD_1 (low energy) Actions v | [>> |
Select your run data 100 200 300 400 500 600 700 800 500 =
Select one of the available data formats then T m/z * About this run
click the Import button: Lsqly § * Low energy peak count: 277,890
N T X et T ) . * High energy peak count: 134,816
Format: ‘;Waters (raw)i 'I ‘ Import.. ‘ 4 | | J’ * Total ion intensity: 2.438e+006
@ About this data format | % Download others 3 "- b M * Masked areas :'none
> ' |
) |
Perform automatic processing } . 3
Click the button below to start automatic - ol aivs, 2 3 LN Data import details
processing. This will analyse your data as far as hersg oy * Lock mass calibrated
possible, before suggesting the next step. - i' Vol i Lock mass m/z: 556.2766
i g ‘‘‘‘
Start automatic processing - P i 18
et tnoabdibont oz 3 o
Automatic processing can be started while runs 5 I 10 ! |
are importing. £ E | | 0
© Learn more about automatic processing = ! '
5 Velht o
Imported runs: o 8 ‘ | [ | ‘
] I
e o« | —
I | = v : |@)
i 7 Y W .A..L-u"'f‘ L £oom; 1i]
e Ni-T A_LD_1 (high energy)
100 200 300 400 500 600 700 800 500
R 11 Wit = |e i1 | m/z *
A_LD_1 A_LD_2 A_LD_3 =] ! PSR
| o K = 1l
= | | |
Y 2. ¢ g wop 5
ol - 1 |
o D |
o W L : v; fa ety ¢ Ao v e
A_LD_4 A_LD_S A.LD.6 Pl i,
i o i a 3 |
=
4 a1e t
Y { 2E |
o g{e | H L
oy et ~|E ! i "
L R B £ i i
B_HD_1 B_HD_2 B_HD_3 2l i L 21
f b1 14 | < /.3 | L S PR I M
» c e il '
% w8 3 |
A i i I
i i > | fing ! § | & i 2 ‘
=1 A AR ,m.'hni A IJ Zoom: (& Section Complete (%)

The data file format for this tutorial was .Raw. It was
acquired from a SYNAPT-G2S with the ionisation

polarity set to positive.

You can look at the current Experiment Properties

0 Experiment Properties

[B=N e~

I Ionisation polarity: Positive I
Runs in this experiment: 22

Feature detection: High resclution
Peak processing: Profile data

Adduct definitions used in the experiment:

using the file menu. This displays details of the adduct
definitions that were used during data import.

Note: total adduct abundances will be reported once
Peak Picking has been performed.

As this example is using HDMSe data it contains both
low and high energy exact mass data.

The HD (High Definition) refers to the presence of lon
Mobility data (Drift Time)

Waters
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Name Adduct Mass Charge  Abundance

M+2H 2014552864 2 - :
M+H+Na 2399649711 2 -

M+H-2H20 -35.0138528: 1 -

M+H-H20 -17.0032882! 1 5
M+H 1007276432 1 -

M+NH 1803382553 1 -

M+Na 2298922068 1 -

M+CH30H+H 33.03349118 1 - -

r

u

n
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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).

0 Progenesis QI Tutorial HDMSe - Progenesis QI o5z
File ©00¢0
Review Experiment Review Identify Review Compound -
Impert Data Alignment Design Setup  Peak Picking Deconvolution Compounds Compounds Statistics n on I I nea r
o A Waters Company
e () @ Help ~
Import Data A_LD_1 (low energy) Actions | [>> |
Select your run data 100 200 300 400 500 600 700 800 900 .
Select one of the available data formats then 1 m/z * About this. run
click the Import button: = LI I § * Low energy peak count: 277,890
(T T X M ) . * High energy peak count: 134,816
Format: |5Waters (raw): 'I ‘ Import.. I " | J * Total ion intensity: 2‘438e+066
'
© About this dats format | ¢ Download others Ml * Masked areas : none
) PR L
Perform automatic processing PR S s >
Click the button below to start automatic + ' ,_‘, v, Data import details
processing. This will analyse your data as far as Lo * Lock mass calibrated
possible, before suggesting the next step. = Lock mass m/z: 556.2766
S — It
Start automatic processing | AX | ,‘ .
L1 | "4
Automatic processing can be started while runs E E )
are importing. = g | | [
© Learn more about automatic processing = I !
@ s | T | I '
Imported runs: o 8 ’ ( g
. s o - & ‘ || ‘ Zooe 1?‘
' ;) T . OO PRYTTISTAE A gl
% A_LD_1 (high energy)
100 200 300 400 500 600 700 800 900
04 I i i 5| I S B i | | m/z *
AL i o =| Bl I
A_LD_1 A LD_2 A_LD_3 S & POTTRN KA X
o . . = v i ' I
N 11
: ) TS RO
L% = )
.- |
i o D |
il M b R RS 1o b v - o
A_LD_4 A_LD_S A_LD_6 22} QR
n |
4 b 4 & e | |
|| |
3z | ,
& |-E I
E |
wn |~ | i '
! &, a2 | (] |
N L w e O E i -;
B_HD_1 B_HD_2 B_HD_3 e |
h b453 4| @2 | 1 \
=l & bl ’| .‘ fiYy
e —_—
o 1y i l ' i Zoom: (& Section Complete -)"‘
| HE \
i | filiih ! um}m" Al 1 oom: [ P £

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.

Waters
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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:thed6 Mas k ar eas f o'facilpyduader Agtiossk dllowg 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.
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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 yvour 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:

1 Select an alignment reference

1 Automatic alignment of all runs to a reference run

1 Define an Experiment design

1 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:
1 If you choose a pending run which subsequently fails to load, alignment will not be performed.

Waters 8
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il

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.

0Ol Start automatic processing

Select your alignment reference candidates

To mark a run for t as an al

= HoH =

use the button below to mark multiple runs at once.

Mark selected runs

a1

0 of 22 runs marked as candidates

g it reference

didat:

e, double-click it or

m

Cancel

QI Start automatic processing

Select your ali

reference
To mark a run for

as an ali

it reference did

use the button below to mark multiple runs at once.

Clear all

4 of 22 runs marked as candidates

=N e 8

e, double-click it or

m

<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 chosen, do you want to start automatic alignment?

Yes, automatically align my runs I

(BN EeR =)

< Back “ MNext > II 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.

0Ol Start automatic processing

[=llo]Es

Experiment designs allow you to group and compare your samples according to their
experimental conditions.

Experiment design

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

Set up an experiment design

Enter a name for the experiment design:

I All Conditions. I

Load the criteria for grouping runs from this file:

Group runs by: | <no valid groups>

What file formats are supported?

Select the appropriate cri
move forward to the next page of the processing wizard.

QI Start automatic processing

=== |

Experniment designs allow you to group and compare your samples according to their
experimental conditions.

Experiment design

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

Set up an experiment design
Enter a name far the experiment design:

All Conditions

Load the criteria for grouping runs from this file:

E\Customer Data\Progenesis QI v 3.0 Tuorial Raw Data\Progenesis Q) Browse...

Group runs by: [Cundiliun ']
VERSION
Index

What file formats are supported?

<Back || _Mext> ][ Cancel

teria by whi andthanalickgNexd top

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

I Start automatic processing

(=) = ]

Peak picking

peaks in your samples.

Peak picking is the process by which we locate the compound ions and their isotopic

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

Set parameters..,

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

Ol Automatic Processing (23%) @

Automatic processing

Current step: Choosing an alignment reference...

+ Imparting runs: 22 of 22 processed

Ia. Selecting reference: Choosing an alig it ref Ene I
Aligning runs: Pending...
Creating design: Pending...
Peak picking: Pending...

Cancel |

0l Automatic Processing (42%)

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

+ Importing runs: 22 of 22 processed
I\/ 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
" Selecting reference: D QC 4
5. Aligning runs: 7 of 21 processed I
Creating design: Pending...
Peak picking:

Pending...

Cancel |

Ol Automatic Processing (81%)

Autematic processing
Current step: Analysing...

+ Importing runs: 22 of 22 processed
+ Selecting reference:  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.

O Processing Cornplete

Automatic processing complete.

Time taken: 6 minutes 39 seconds

=)

+ Impaorting runs:
+ Selecting reference:  D_QC 4
+ Aligning runs:
+ Creating design: Created

22 of 22 processed

21 of 21 processed

I + Peak picking:

6411 compound ions found |

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 93)

QI Processing Complete

Time taken: 10 minutes 21 seconds

Automatic processing complete (with warnings).

==

i. Importing 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 compound 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 XITY
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:

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

1 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.

D_QC_1
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 | Kb
profile (continuum) run, the run has a different polarity to D_Qc 4

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

D_Qc_2

Q9

D0_QC_3

Q

E run_1 E_run_2

E_run_3

>( Remove these 3 runs

o]

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.

0 Progenesis Q1 Tuterial HDMSe - Progenesis Q1 =N =R
File L I Y
Review Experiment Review Identify Review Compound H
Impert Data Alignment Design Setup  Peak Picking Deconvolution Compeounds  Compounds Statistics non | I neaf
° A Waters Company
- @ Help ~
Import Data D_QC_4 (low energy) << | | Actions ¥
Select your run data 260 280 300 320 340 ]
Select one of the available data formats then K ] | o mfz About this run
click the Import button: n L | | . # Low energy peak count: 298,231
=0 I | * High energy peak count: 144,116
Format: | i¥aters o) =] [Limeort.. | | | ! « Total ion intensity: 2.680e+008
@ About this data format | 4 Download others ¢ Masked areas : none
| | [
Perform automatic processing - | i I |. ll | |‘ {3l | -
Click the button below to start automatic < | i Alignment reference
|
processing. This will ﬂ“ﬁ_h’SE your data as far as \ This run is being used as the experiment’s
possible, before suggesting the next step. ‘ ) alignment reference.
| | |
(2 Restart automatic processing ] 1) 1 | | I T ;“ Ifl you watnt t;) use a diFFelr‘!Iznt n;ntasdthe 4
€ | e alignment reference, you'll need to discar
Automatic processing can be started while runs 28 | e any analysis and restart the automatic
are importing. ‘EJ | | |. m S, processing:
. € | i - 3
@ Learn more about automatic processing = I | | kil (& Restart automatic processing
c
Imported runs: E 1 | | fi i,
ol | I Mk <4 Data import details
| &€ | ol
& - " | (]1 ] Zazm: @ @ @ * Lock mass calibrated
AL . i Lock mass m/fz: 556.2766
C_Norm_1 D_QC_4 (high energy)
p! | 260 280 31301.7348 320 340
by miz *
n
&
= |
i o
i
al L (LN I
C_Norm_4 C_Norm_35
_Narm_ _Norm_ w o 1 | i I
1 e i | “ | ' | | | 1 I 171
. L R LR
p B) e = -+
by = | |
ol 0 I B i ) i A
D_QC_1 D_QcC_2 D_QC_3 £ 1
— w E |
T = & =
L N = -
o = - E
Ty =
f <
2
B E
@y o3 7
D_oc.4 MO | 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 willonlyappear i f you are using o6Unlicens
software and have no dongle attached.

For details on how to use Licensing go to Appendix 3 (page 96)

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.

QI Pregenesis QI Tutorial HDMSe - Progenesis Q1 |E\|EHE\
File *9Q0 e
Import Data Licensing AIRge:rS:nt DEE)(SFI::‘";;TD Peak Picking )EE:i:‘DﬂL‘ITIDH Cn’i;rchﬁds Cn:ep\.cel_l;ds C;:tr;tpsotlli:c n 0 n I n ea r

0 A Waters Company

License Runs

This installation is currently restricted to analyse Licence License -
licensed runs only. Run name state this run

“Wsers'andy borthwick\Documents\Customer Data“\Progenesis Ql v2.2_Demo Suttes_Tutorial\Progenesis QI T... Unlicensed
Tolicense your runs, you need an evaluation or

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

\Usershandy borthwick\Documents\Customer Data*Progenesis Ql v2.2_Demo Sutes_Tutorial\Progenesis QI T... Unlicensed
\Usershandy.borthwick\Documents\Customer Data*Progenesis Ql v2.2_Demo Suites_Tutorial\Progenesis QI T... Unlicensed

Once licensed, your runs can be analysed on \Usershandy.borthwick\Documents\Customer Data*Progenesis Ql v2.2_Demo Suites_Tutorial\Progenesis QI T... Unlicensed
any installation of the software. The licence is
automatically included when archiving an

experiment.

‘Usershandy.borthwick\Documents\Customer Data*Progenesis Ql v2.2_Demo Suites_Tutorial \Progenesis QI T... Unlicensed
“Usershandy borthwick\Documents \Customer Data“Progenesis QI v2.2_Demo Suites_Tutorial\Progenesis Q1 T... Unlicensed

“Users'ar [ Unable to save experiment @ QI T... Unlicensed
QI T... Unlicensed
. You cannot save the analysis without a valid license. If you close now your oy T Unlicensed

analysis will be lost.

If your runs have been licensed on another
computer, click here to make the licences
available on this computer.

1,

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

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

If you have just installed a dongle, click here.

“Wsershandy bofhwick \Documents woustomer Dala Frogenesis Q1 v2.2_Demo suies_ utonalProgenesis @ T... Unlicensed
“Wsershandy borthwick\Documents‘Customer Data“\Progenesis Ql v2.2_Demo Suttes_Tutorial\Progenesis QI T... Unlicensed
“Wserstandy borthwick\Documents‘Customer Data“\Progenesis Ql v2.2_Demo Suttes_Tutorial\Progenesis QI T... Unlicensed
“Wserstandy borthwick\Documents‘Customer Data“\Progenesis Ql v2.2_Demo Suttes_Tutorial\Progenesis QI T... Unlicensed
\Users\andy borthwick\Documents\Customer Data"Progenesis Ql v2.2_Demo Suites_Tutorial\Progenesis QI T... Unlicensed
“Wsers'andy borthwick\Documents\Customer Data“\Progenesis Ql v2.2_Demo Suttes_Tutorial\Progenesis QI T... Unlicensed

olololololololo|alalolo|alalolo|oololo
@
)
]
EEIEEEEEEEEEEEEEEEEENRE

\Usershandy borthwick\Documents\Customer Data*Progenesis Ql v2.2_Demo Sutes_Tutorial\Progenesis QI T... Unlicensed

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

z

Note: although the analysis will be lost (Alignment Peak Picking etc) the experimentfleand al |l t he 0l
preeprocessed runs are retainedo. This allows you to r
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 96)

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.

QI Progenesis QI Tutorial HDMSe - Progenesis QI [folfe)=
File ©0Q0e
Review  Experment Review Tdentity Revew  Compound :
ImportData  Alignment  Design Setup Peak Picking Deconvolution Compounds ~ Compounds  Statistics nonlinear
(- AVaEs Cornand

Review Alignment [ showhligned -] Showunaligned | [X Removevectors -

Sample ions are aligned to compensate for drifts in

retention time between runs. Vector editing Transition

@ Learn about the v shown here 100 200 300 |400 |500 (600 [700 [800 |500 100 [200 300 |00 [500 600 |700 800 |90

m/z * aeaidt | m/z *

ﬂg’ﬁ”g@,‘? "Mw K ad 1“’ U

Align retention times automatically
el 5

For maximum reproducibility, the software can

1

automatically align your runs. ~
3 Ihi protected from editing gﬁ, @’%%3 g 3 ST L A
is run is protected from editin, Vo B
3 @ ‘9 s & oo"?i wd ° ™ s
° y. e

4

@ o o am -

E’ﬁ;ﬁféw M : o
°o8?.s§w &M@%%ﬂ%nn,w?’ ®%0g ° n . [y AR

o8&
Using the quality control measures, review and 8

Review the alignment

5

edit the runs’ alignment: ol & | %éﬁoz&a @ E .-l" '
1. Order the runs by alignment score and z Y 8% ofs, 0 ;; M
start by selecting the first run ~|E B0 | ,4"% ° ~lE
2. Within each run, inspect and edit any = 8o o o 'Qn = 1ine |
areas rated as Needs Review | § [ ? |5 Y TR
2 R 2 b
@ Learn about the review and editing process | o §3°«= °°f€9{"-‘ﬁ:’33*§° Sal &2 gg P Po o - g 1 g
%o LT e ' 2, 8z0om: \L_{] & il "l'
Run Includf?  Vectors [Score - aligs 14 8507 - | VRN RO Y
B.HD_4 4 1469 [955% “  Ionintensity map Total ion chromatogram
B.HD.S Q 889 |osox 400 (500 600|700 |800_ 900
o v : + miz »
B_HD_6 3 1494  |960% - P e voll LIS T e 3 140001
C_Norm_1 3 8712 96.4% ~ 12000]
C_Norm_2 g 871 Joeix B
< 10000+
C_Norm_3 3 824 96.1% 07 > ‘
C_Norm_4 8 886  Joeaxn £ 80001 ‘ ]‘nj
C_Norm_5 g 780 |osex 2 ) TS e = 6000 If kf
C_Norm 6 3 860 [oe1x “'% 20004 ( w IP ol
D.QC.1 914 |osa% 5| [~ |E l \
.QC_ 3 E 2000 ‘L"J\'\ A fy N
D.QC2 8 973 fee3xn |8 | Wy M“‘\‘ M« WA w MY
=
D.Qc3 Q 829 |osax 5 Vi ' i 2 3 4 5 6. 7 &
& ‘ | | Retention time (min)
D.QC4 v | & Ref b s il Wi Lh b

Alignment quality: @ Good OK (@ Needs review PRy S|
Ton maps: % Alignment target % Run being aligned Section Complete (3 |

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 afte
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 editingl i nk above t Algnrorgr eyed out ¢
automatically button.

Review Alignment

Sample ions are aligned to compensate for drifts in

retention time between runs.
0l Protected from editing IEI

€ Learn about the visualisations shown here

. -
Align retention times automatically Delete E_“)CIStII"Ig analy5|s.

For maximum reproducibility, the software can

automatically align your runs. If you change the alignment, it will invalidate the current analysis including compound
I 3 This run is protected from editing I 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,
Review the alignment
Using the quality control measures, review and
edit the runs’ alignment: I Delete analysis and allow editing l i Cancel i
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

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 in Appendix 4 (page 97).
Waters 15
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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.

0/ Progenesis QI Tutorial HDMSe - Progenesis QI EI@
File 1 I XY
Review Experiment Review Identify Review Compound H
Impert Data Alignment Design Setup  Peak Picking Deconvolution Compounds Compounds Statistics n OI‘"I | I near
o A Waters Campany
Review Alignment i Show Aligned ~ ] i Show Unaligned ] ix Remove Vectors = ]
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
@ Learn about the visualisations shown here 270.416667 |281.250000 |292.083333 |302.916667 |313.750000 270.416667 (281.250000 |252.083333 |302.916667 | 313.750000
| U m/fz | m/z }
Align retention times automatically }
For maximum reproducibility, the software can = () @ A @ | B
automatically align your runs. = d:) ) = |
Align runs automatically | ! | |
g | @ | 5 Alpha Blend |
Review the alignment ) ‘ d |Sp|ay animates ’
Using the gquality control measures, review and @
edit the runs’ alignment: o | oy between current
1. Order the runs by alignment score and oie P @ FID d) i ol and reference runs ‘ |
start by selecting the first run E ( E
2. Within each run, inspect and edit any o | | o ] |
iew + | E . + | E
areas rated as Needs Review o & Allgnment | x E [l | |
@ Learn about the review and editing process é Vector ‘ E | |
[ [
5 | o |
Run Include? Vectors Score B g ﬂ — B g |
B HD.3 218 gngs; 4 - (T e [El El @l -
s.HD 4| Table of Alignment 0 Ion intensity map Total ion chromatogram
s.Hps| Vectors and Scores B L B T e
miz *
B_HD_6 % A97 S ‘ a
Current = vl : c 2500 " D
2 A}
Run C_Morm_1 872 96.4% = 20001 | '.'-I
(Green) C_Norm_2 871 96.1% el .I ".
C_Morm_3 824 96.1% a [ % It A
+ DT o £1500 | W
C_Norm_4 886 96.4% oy RO ] | | \
- ) iy E X b \y
C_Norm_5 780  95.8% el E"I H - S04ty AW |
C_Norm_6 869 061% |=| [ IEN R L ET Current ™
= 1. ‘.
DQcl 914 961% ~ £ hl E || Focus 5001
D.QC2 973 96.3% |8 i i !
=] 4 et B o T T v : T T T T '
DQcC3 829 96.4% - g b 'I 13 Wi | ‘ 1.t 27 28 29 3 31 32 33 34 35 36
| i || O i 4 Retention time (min)
P = v Ref . = I TE .A.’.L.'--hh tl
Alignment quality: Good | OK [ Needs review i
Reference lon maps: # Alignment target & Run being aligned Section Complete () ‘
Run
(Magenta)

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).
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To best understand the process of alignment and the meaning of the | " Inchude? _ | Vectors | Score
scoring we will now undo the automatic alignment for C_Norm_4, B_HDA 4 1469 955% °
then simulate a poorly aligned run by adding an incorrect manual B_HD_S 3 @9 059%
vector. B_HD & 3 1494 950%
C_Norm_1 5 o812 964%
To setup the display so that it looks similar to the one below: C-Morm.2 .l\ . oL
C_Norm_2 3 824 9ea%
C_Norm_4 0 B86  064%
1 If you have not already unlocked the Analysis (note padlock C_Norm_3 8 730  958%
icons in the runs table see right) then refer to page 15. C_Norm_6 3 869 96.1%
f Inthe Run table click on C_Norm_4 to make it current. You bl =
will now be looking at the alignment of C_Norm_4 to Dac2 g 973 96.3%
D_QC_4 in the Unaligned view. D.QC3 3 829 95.4%
D_QC4 v [ Ref h

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

0 Progenesis QI Tutorial HDMSe - Progenesis QI EI@
File *0Q@ g
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
0 A Waters Company
Review Alignment Show Aligned - l l Show Unaligned ] [X 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 270416667 |281.250000 |292.083333 |302.9166f Automatic vectors in the whole run ) |252.083333 |302.916667 |313.750000
. o N | All vectors in the current area 1 m/z Y
Align retention times automatically -
For maximum reproducibility, the software can b | All vectors in the whole run 1
automatically align your runs. ‘ |
Align runs automatically ‘ | ‘ ! |
] | Q |
i) 1 run has no alignment vectors = | ‘ = | ’
Review the alignment - | I - | ‘
Using the quality control measures, review and ] = | | | ™ = | | |
edit the runs” alignment: E 1 H | £ | I |
1. Order the runs by alignment score and o | | - ‘
start by selecting the first run < | E it = | E i
2. Within each run, inspect and edit any o '; | | | = : | | |
areas rated as Needs Review =] S
g | ! 5 | I
@ Learn about the review and editing process ° ;: i ‘- & 5 | |
Zoom: |, | =)
Run Include?  Vectors Score d E‘ E‘ @‘ A
B HD 4 1469 955% * Ion intensity map Total ion chromatogram
BHD 5 880 05.9% 100 200 300 400 500 600 700 800 900
- m/z *
B_HD & 1494 96.0% el v 2500 ;
C_Norm_1 872 96.4% . f jl ‘-.‘ )
- W
€_Norm_2 871 961% - 2000 i
| \
4 \ n
C_Norm_3 824 96,1% o ‘?1500_ | "‘| [l .‘ﬂv.l
[c_Norm_4 0 96.4% f B R I\ i I
n E 5 b \ [ )
C_Norm_5 780 95.8% = ! 10001y | Wiy [V RV | A
ol LT Vo oy A\
C_Norm_6 869 96.1% | = i \J ) \1/4-
D.QC.1 914 961% 7| ™IE | | 5 5001 !
I |
DQC.z 973 96.3% = § 1| P dl .
2 : 4 RE T T T T T T T T T T
DQC3 829 964% @ § M thafle o f 27 28 29 3 31 32 33 34 35 38
& 1 i 1 j J l!l ' 4 | Retention time (min)
e v Ref = L TR s L |
Alignment quality: Good [ OK (@ Needs review . 5
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

t he

absence of

any

vectors)

and the

Al i

gnme

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
manual

singl e

vector wil/

appear wi

Note: the manual vector is red, to distinguish it from the automatic vectors (blue).
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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).

0l Progenesis QI Tutorial HDMSe - Progenesis QI
File ™ es
Review Experiment Review Identify Review Compound .
ImportData  Alignment  Design Setup  Peak Picking Deconvalution Compounds Compounds  Statistics non l Inear
([ P @ty
Review Alignment Show Aligned  + ] [ Show Unaligned ] X Remove Vectors +
sample fons are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
© Leamn about the visualisations shown here 270.416667 | 281.250000 292.083333 |302.916667 | 313.750000 270.416667 |281.250000 292.083333 302.916667  313.750000
‘ m/z | ‘ m/z
Align retention times automatically
For maximum reproducibility, the software can ] | ‘ = ‘
automatically align your runs. | |
Align runs automatically | !
| =]
) . A | | B | |
Review the alignment
Using the quality control measures, review and | |
edit the runs’ alignment: - | I - | |
1. Order the runs by alignment score and Ll i | i ale i I ‘ I | |
start by selecting the first run E E
2. Within each run, inspect and edit any © | | v | |
areas rated as Needs Review | E lrl ‘ =|E I | ‘
A | 5[ |
© Leam about the review and editing process 5 ‘ ‘ 5 ' \
o5 i ol & |
Run Include?  Vectors Score Elx #| |
B_HD.3 848 96.0% “ - =2 -
B_HD 4 1489 95,5% Ton intensity map Total ion chromatogram
BHD 5 889 950% 100 [200 [300 [400 [s0 [eoo [7o0 [soo  [o00
I miz *
B.HD.6 1494 960% 2500
C_Norm_1 872 964%
¢_Nerm_2 871 961% 20001
C_Nerm_3 824 961% N
. £15001
C_Nerm_4 1 450% g
& .
C_Norm_5 780 95.8% = = 100044
C_Norm_6 B9 961% o IENE |
© |
D.Qcl 914 961% 1 e B S R 5001
A ]
D_QC2 973 96.3% |5 g o il
=) 4 S o T T T T T T T T T T
D.Qc3 820 064% . g ! ‘ll fid i ' 27 28 23 3 31 32 33 34 35 36
! | Retention time (min)
D.QC4 Ref | ! | J i “I |
LU v = L] LISRAIA .| | REILE Py T
Alignment quality: @ Good ' OK [ Needs review :
Ton maps: # Alignment target % Run being aligned Section Complet

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

0 Progenesis QI Tutorial HDMSe - Progenesis QI

File oe
Review Experiment Review Identify Review Compound .
Import Data Alignment Design Setup  Peak Picking Deconvolution Compeunds  Compounds Statistics n 0 n | n Eai’
] AWaters Company
Review Alignment ShowAligned - | [ ShowUndligned | [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 270 280 250 300 310 270 280 230 300 310
g I miz | |id miz ¢
Align retention times automatically
For maximum reproducibility, the software can

automatically align your runs.

|

|

v v |

o o |

Align runs automatically

| ‘ ‘

|

|

|

|

|

Review the alignment ; ;
Using the quality control measures, review and
edit the runs’ alignment: ‘ |
1. Order the runs by alignment score and o E €
start by selecting the first run A E 7 E
2. Within each run, inspect and edit any v »
areas rated as Needs Review E E | | |
@lc @lc |
@ Learn about the review and editing process L) E I L) S |
5 5 | |
Run Include?  Vectors Score K [ 3
Q Q
B_HD3 M 060% +  E~ | @l | |
B_HD. 4 1469 95.5% Ion intensity map Total ion chromatogram
BHDS 289 95.9% 100 700 [s00 [oo0
mfz *
B_HD 6 1494 96.0% = 25007 .
W
C_Norm_1 872 964% . 2000 1|
5 . |
C_Nerm_2 871 %1% — | s00] |
C_Norm_3 824  91% N \
+ 20001}
C_Norm_4 2 67.7% 8 |
i £ \
€_Norm_5 780 95,8% = <1500 \
C_Norm_6 s 961% |z 2 E w00 ¥
o J )
, - | f
D.QC1 94 981% E R e i Ii s004
D_QC2 973 96.3% |5 | ! il
k-] B S [ " ' ' ! " ' i T T
D_QC.3 829  964% o g il -I B !- | | 5 51 52 53 54 55 56 57 58 58
1 ik Retention time (min)
2.4 oo U B

Alignment quality: @ Good [ OK @ Needs review =
Ion maps: # Alignment target % Run being aligned Section Complete

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.
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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.

0 Progenesis Q Tuterial HDMSz - Progenesis Q1

File
Review Experiment Review Identify Review Compound -
ImportData  Alignment DesignSetup Peak Picking Deconvoluton Compounds  Compounds  Statisics nonlinear
A Waters Company
Review Alignment | showlignes ][ showlnalignes | [X  Remove Vectors -
Sample ions are aligned to compensate for drifts in
retention time between runs, Vector editing Transition
© Learn about the I i shown here 160.833333 | 171.666667 | 182.500000 |193.333333 |204.16§ 160.833333 | 171.666667 | 182.500000 |193.333333 204.16€
wy w T QA T i I miz b
Align retention times automatically Y ) | | |
For maximum reproducibility, the software can . = i
automatically align your runs. B [ O ﬂ) B | ‘ |
Align runs automatically @‘ | | |
@ ) qD | s ‘ ‘ | |
Review the alignment o 1 o ‘

Using the quality control measures, review and q)

edit the runs’ alignment: | qJ

| .‘(DO‘:’;

1. Order the runs by alignment scors and &= T | | I
start by selecting the first run E E |
2. within each run, inspect and edit any o " “ ‘
areas rated as Needs Review <|E o E |
o= CP CD el | ‘ ‘
@ Learn about the review and editing process $ $
: — | it
Run Include?  Vectors Score o% q) (% 9% ! ‘ |
Rl ——t |38
B.HD_3 B8 960% “ - @ | fzoom: (@) (R[] [ 2 |
B_HD 4 1460 055% Ion intensity map Total ion chromatogram
BHD S 889 95.9% 100 200 300 400 500 600 700 800 300
D ‘ sl 1 miz >
BHD6 1494 960% . E
€_Norm_1 872 964%
C_Norm 2 g1 961% —
€ Norm 2 824 961%
C_Norm 4 886 964%
C_Norm 5 780 958% =
C_Norm 6 869 961% |z| [2E
= o
DQC1 914 96.1% ~ g 1‘ .
D.QC2 973 963% | & T I |
D.Qc: 829 954% 1B P T il 1 23 24 25 26 27 28 29 3 31 32
2 Wk l Retention time (min)
D.Qca e Ref ! [ Bk Uikir
-ac SRR N AR TR

Alignment quality: Good [ 0K @ Needs review 3
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).

0 Progenesis QI Tutorial HOMSe - Progenesis QI
File
Review Experiment Review Identity Review Compound H
Impert Data  Alignment  Design Setup  Peak Picking Deconvolution Compeunds — Compounds Statistics non | Inear
0 A Waters Company
Review Alignment Show Aligned =] [ Show Unaligned | [ Remove Vectors - |
Sample ions are aligned to compensate for drifts in
retention time between runs. Vector editing Transition
@ Learn about the visualisations shown here 150 160 170 180 190 150 160 170 178.7800 190
= \ ‘ ]| 5 | | mizr
Align retention times automatically pe] 3
For maximum reproducibility, the software can i | ‘
automatically align your runs. | | ‘
N o
Align runs automatically |~ ‘ = |
| i
Review the alignment b ‘ 2 ‘ ‘ '
Using the quality control measures, review and | ‘
edit the runs' alignment: o [ | | _ |
1. Order the runs by alignment score and 4 g NG \
start by selecting the first run - | | -
2. Within each run, inspect and edit any H g
areas rated as Needs Review 2F | | 2 F |‘
< <
@ Leamn about the review and editing process £ [ | | £ | |
= IF = 1F- ‘
R Include?  Vectors S Sl | » SE
un nclude?  Vectors Score | NE=
: zeom @EIE L | [
B HD2 86  960% *
AL e Ion intensity map Total ion chromatogram
100 200 300 400 500 600 700 800 900
B_HD_S 878 959% iz
BHD.6 1485 953%
20001
C_Norm_1 266 96.4%
C_Nerm_2 876 961% 15001
C_Norm_3 808 96.1% E
2
C_Nerm_4 834 82.1% g #1000
= m E
€_Norm_5 765 958% | | | E it
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Ton maps: % Alignment target % Run being sligned Section Complete )
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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). Dr ag out a O6Focusbd
example squares are examined here.
For a 6greend square

viewed in the Transition view

the data appears to pulse.

ar ea

t hat

corrEmwmeponds
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X ! .' b A2 8 .',‘... ree “ =
) ' VO e ripi VAT
n 'E " ; ' ! ' = | ‘ I
£l ,\. -
O[S 1 |
] PR E)a e e
3 | E
=i o l o = |- | |
®© g % 'y s ‘
£ Pl ‘. ~ €
o 2 : “ f!\ ' ' - E O ‘
' = =N
IR I R AP : zoom DEIE
For a o6yell owd square some of the data appears
the Transition view some of the data appears to pulse.
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For asquareditledif any of the data appears overlapped (black) indicating questionable alignment.
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When viewed in the Transition view little data appears to pulse.
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Note: the coloured metric should beused asaguide. | n cases where there are
squares this can also be indicative of oO6real 6 dif
considered when examining the overall score and surrounding squares in the current alignment.

a f
fere

The weighted average of the individual squares gives the overall percentage score for each runé alignment.

B HD 4 1460 05,55 Ion intensity map
B_HD5 889  059% e
B_HD_6 1494 960% - '- |+ e st ¥
C_Norm_1 872 96.4% [ hx [
C_Norm_2 871 96.1% " ; i
C_Norm_3 824 961% o BT |
[ b vy R R L o
l C_Norm_4 1 251% SR AP ey
ey,
C_Norm_5 780 95.8% y YPVARE oony
C_Norm_6 860  961% 5| PIE I
E | -
D QC1 914 96.1% g 3 ! i
d ) A A il
D.QC2 973 96.3% = I N " i
D.QC3 829  964% € JH e "' 'L, m .
[ - ! 4 '
D.QC4 v Ref & : b l “ ‘ |
= i ! 'W’ pored 40
Alignment quality: @ Good ' OK @ Needs review
Ion maps: # Alignment target & Run being aligned

Note: a marked red area combined with a | ow score clear
some manual intervention (see Appendix 4, page 97).

0l Progenesis QI Tutorial HDMSe - Progenesis Q1 [olfa ==
File ©00¢0
Review  Experiment Review Identity Review  Compound :
ImportData  Alignment Design Setup PeakPicking Deconvolution Compounds ~ Compounds  Statistics nonlinear
@ A Waters Compang
Review Alignment [ showaligned  -|[  Showunaligned | [X_ RemoveVectors -
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 0 600 Automatic vectors in the whole run 300 400 500 600 700 800 900

| i m/z *

1

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

Align runs automatically o] % &

All vectors in the whole run

l 9w 1 o5
ﬁ%ﬁ& (RS -

50
m'%. Rﬁ;}imygvsga © 3 50 e All vectors in the current area

oaé’ﬂ

2

5‘ 83,7218 5, en":ﬁs“
Review the alignment w| 9050 %ﬁ 5 0838 36 g0 o = A
Using the quality control measures, review and g ‘@ a% a: o%?: °° o ‘id,;&f JEie B S " i
edit the runs’ alignment: ° 'o % 0 @ % ° s
i 2 oa,%w gl ® oo =
1. Order the runs by alignment score and o8 dsq' 3“ 8 o R 00 @, o€ | .‘
start by selecting the first run E SPo 8 5 ? gq b 4 E i "
2. Within each run, inspect and edit any 2 wod e °°ﬁ p o = e | |
areas rated as Needs Review E o % ol £ | | i
- o o ° © - ]
c | € ¢
@ Learn about the review and editing process AR 0 TS TR =18 | ]
o8 % b 18 ,. ,, y
Run Include?  Vectors Score 3 g o0 fﬁgﬁlé’vi P ) 3
: ® 1 <.° o 2 = 1 §
B.HD_3 818 960% “ w T T S otong | ot foom: (@] (=1 [E)] | 1 RN | RSB
B_HD 4 1469 955% Ion intensity map Total ion chromatogram
B.HDS 389 959% 100 200 300 400 500 600 700 800 900
ST W] 3 miz
B_HD_6 1494 96.0% — ; 3 { . 14000
C_Norm_1 872 964% o 3060,
C_Norm 2 871 961% — |
100001 \
C.Norm 3 824 961% I > ,
L % 8000 Il
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55 ] § el [ e T rovn £ 000l |
C_Norm 5 780  958% e ! i 5000 |
o lE A | i
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.QC 3 = | ! k. 2000 \,\ f'N\/\\ \\ i ™
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& : " Re{enhon time (mm)
p.Qc4 Vo R =l : '1 i bbbl

Alignment quality: @ Good OK (@ Needs review N
Ton 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 6 Avectorsi n t he wlamdlthen alieckn 6
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 anal yMews O6manuall

There are two basic types of experimental designs:

0l Progenesis QI Tutorial HDMSe - Progenesis QI = ==
File Ll Yl
Import Data AFQE'\II:‘\E“H'. DE::::" r;eEtT.lta Peak Picking DEE:::?:iiQH Cu-ifjrctl‘.fﬁds CD':‘IeD\ICEL“IiIdS C;{;Ipsliizc n 0 n | I n ea r

@ A Waters Company
New % Help ~

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

)] o0
0 0| Between-subject Design 0-0| 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? Befors | During After
between-subject design. . Then use the within-subject design.
smove
To set up this design, you simply group 22 Remove Note: you must have a sample from . i
the runs according to the condition L every subject for every condition to use Patient X nE L8 £
(factor level) of the samples. The A3 Remove a within-subject desian.
ANOVA calculation assumes that the ,
conditions are independent and C Delete For exgmple, you woulc} choose t_ms type
therefore gives a statistical test of 7 of design for a time series experiment e Y1 Y2 ¥3
whether the means of the conditions are 5 ] 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 2 -
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
ANCOVA.

A standard ANOVA is not appropriate
because the data violates the ANOVA
assumption of independence. Vith 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 102
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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:

IAIIconditicnsI [E]

How do you want to group the runs?

@ Group the runs manually
Copy an existing design:
) Irnport 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.

QI Progenesis QI Tutorial HDMSe - Progenesis QI El@
File . 7 seQas
Import Data Alsge:::n: thai?;:rg:tzt: Pezk Picking Dec::::\::ion Cu-ieprct:.zds Co"zne;ci\‘;‘vds C;{;ﬁ;‘;‘;ﬂ n On | i n ea T

@ A Waters Company
All conditions I X | New ‘ @ Help ~
Setup conditions Runs | Add Selected Runs to Condiion ¥

Setup the conditions that you want to compare below -
(e.g., control, drug A, etc), and then assign each of |  Addtonew condition..
your samples to the correct condition. B_HD_2 B_HD_3

[@ €_Norm Delete [l cNorm

B A0

€ Norm_1 Remove

C_Norm 2 Remove
C_Norm_3 Hemove
B_HD_4 B_HD_5 B_HD_6
C_Norm_4 Remove
C_Norm_5 Remove

€ Norm 6 Remove

@ ALD Delete
ALD1 Remove DQC1 D_QC.2 D_QC_3

A_LD 2 Remove

A_LD_3 Remove

A LD 4 Remove
ALD.S Remove
DQC4

ALD6 Remove

Add condition...

Section Complete (o)

To create a new condition

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

2. Press the 0bl ack AddrSelected Ruasto @Qoadition button dnthe main toolbar.

3. Select Add to new conditioné f r o m tdoven mdnu.o p

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

Which experiment design type do yi

QO
00
o0

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

=5
«

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

Group runs by: [Condilion

- |

RSICIMN
Condition

© What file formats are suppo
[Index

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.

Q! Progenesis QI Tutorial HDMSe - Progenesis QI =N o)
File Ll X T
inportDota  Algument  DesinSehup Peak Piking Decomoition Compounds  Compaunds St nonlinear

° A Waters Company
All conditions IMinusQC 1 X 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
your samples to the correct condition.
AD6 Remove
@ BHD Delete
B HD_1 Remove
B_HD_2 Remove
BHD_3 Remove
B_HD_4 Remove
B_HD_5 Remove
B HD_6 Remove
@ QcC |M
DQC1 Remove |
D_QC_2 Remove 1
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.

0Ol Progenesis QI Tutarial HOMSe - Pragenesis QI

File
Review Review

Alignment

Experiment

Import Data Design Setup

Peak Picking

Peak picking is the process by which we locate the
compounds in your samples.

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

Change parameters...

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

Start peak picking ‘

Identify
Peak Picking Deconvolution Compounds

Review
Compounds

Compound
Statistics

[E=H E=E 5
LAl X1

nonlinear

A Waters Company

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.

If you have been reviewing the Alignment as described in the previous section then the Peak picking will look
as shown above, indicating that you will need to Start peak picking

Peak Picking Parameters

The Peak Picking Parameters dialog opens by clicking on Change pa r a me t 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.

0Ol Peak Picking Pararmeters ==
.| Retention time limits I High energy limits Adducts ‘
Runs to include Peak picking limits
Choose runs for peak picking
You can tick or un-tick each run to
control which will be used by the Bug
peak picking algorithm. Although any ALD1
run which is left un-ticked will not T
affect the compound ion outlines, it ALD2
will still have outlines added to it and
will be available in the expenment ALD3
design setup. ALD 4
Learn more about why you might not ALDS H
want to select all runs. -
ALD6
B_HD_1
B_HD_2
B_HD_3
B_HD.4
B_HDS
B_HD_6
€_Norm_1
C_Morm_2 -
=
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01 Peak Picking Parameters

55

Retention time limits I

High energy limits Adducts |

Runs to include

Peak picking limits

Sensitivity

You can adjust the sensitivity of
the peak picking algorithm using
these different methods. Each
sensitivity method examines the
intensities of groups of MS peaks
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
rejected as noise will not be used
to build ion outlines.

Chromatographic peak width

The chrematographic peak width
gives the length of time over
which an ion has eluted. 1f you set
a minimum peak width, any ion
that has eluted over a shorter
period will be rejected.

Absolute ion intensity

% Base Peak

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

fewer default more
8} 3
[T Apply a minimum peak width
Minimum width: |0 minutes

o) (o]
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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 chromatographic peak width Apply a minimum peak width

gives the length of time over

applying a minimum retention window or peak width in which an ion has eluted. If you set
minutes. tahgr;';;ueTuf:daEvl':rdtah;:on;!rnn | Minimum width: 015 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.
0l Peak Picking Parameters @
Runs to include I Peak picking limits |
Retention time limits I High energy limits Adducts |
Retention time limits
You can set the minimum and
maximum retention time for peak i
picking. Ions that elute before or minutes
after these values will be ignored.
[T] 1gnore ions after |9.9972823: minutes
[

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 on the bottom left of the screen.

0l Pragenesis O Tutarial HOMSe - Progenesis QI (==
File °9Q9an
Review Experiment Review Identify Review Compound H
ImportData  Alignment  Design Setup  Peak Picking Deconvolution Compounds Compounds  Statistics non I Inear
. A Waters Company
Peak Picking Mass spectrum (4.287 min) Chromatogram [m/z = 476.3154)
Peak picking is the process by which we locate the
compounds in your samples.
Set the parameters
Settings can be changed to ensure the highest ?IDOUOU ?200000-
quality peak picking for your samples. ﬁ z
£ 50000 £100000
Change parameters... = =
Start automatic peak picking 475 476 477 478 479 480 481 4 a1 42 43 44 45
Note: peak picking replaces any existing compounds, R - N
resetting the analysis. miz etention time (min)
To improve the results of peak picking, simply
change the parameters and start again.
Replace peak picking @ Learn about peak editing 475 476 477 478 479 480 100 (200 |300 400 |500 (600 |700 (800 |s00
Run: mfz * miz v
5 Nofilter applied 1
d [ Create... l Aggregate T o = —u
- 2
Compound Retention time  m/z Adduct -
4.23_512.2475n 4237 5132541 M+H * 1 '_
4.23_248.1180m/z  4.230 249.1180 ] [l Lt
o+ Yl i
4.23_298.0013m/z 4.230 293.0013 ) el - TR
423_184.9752m/z 4230 1949752 Charge state: @1 @ 2 -t P
4.23_177.9819m/z  4.230 177.9819
@ | —]
4.24 458.2729n 4237 4763068 M+NH: Le =
4.24_458.2729n 4237 497.2361 M+K
4.24_458.2729n 4.237 4812619 M+Na — =
4.24 458.2729n 4237 459.2800 M+H L I
c ~E
4.24_406.0990n 4245 420.0892 M+Na E E
4.24_406.0990n 4237 4450622 M+K E’ - E
42445846060 4237 4504645 M+H al= e
o ' b v
424 45846060 4237 4764345 M+NH4 2 Nk r
] 5 }
4.24 4764216m/z 4237 4764216 - ¥ 300 N | |
« m » L f I
v vl 1 0 7L
|641.1 features in 5345 compaundsl " s
Review norm Section Complete ()
|

To inspect the detection more closely drag out an area of interest (m/z by RT) on the full ion map.

0l Progenesis QI Tutorial HDMSe - Progenesis Q

File
Review  Experiment Review dentify Review  Compound
ImpertData  Algnment  DesignSetup PeakPicking Decomvolution Compeunds Compounds  Statistics nonllnear
. A Waters Company
Peak Picking Mass spectrum {4.287 min) Chromatogram (m/z = 476.3154)

Peak picking is the process by which we locate the
compounds in your samples

Set the parameters 160000 250000

Settings can be changed to ensure the highest 140000
quality peak picking for your samples.

Change parameters.. 120000 200000

Start automatic peak picking 100000

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

To improve the results of peak picking, simply 500004 100000
change the parameters and start again.

Replace peak picking 400001 ‘ 50000
1 | | ‘ L] ‘

150000

Intensity

©
8
=
2

Intensity

200001
W Nofier applied L
455 460 465 470 475 480 485 490 495 500 505 385 39 395 4 405 41 415 42 425 43 435 44 445 45 455
Compound Retention time | m/z Adduct miz Retention time (min)
42351224750 4237 5132541 MaH  *
423.2491180m/z 4230 2491180
423_208.0013mz 4230 2080013 @ Learn sbout peak editing 459.3970 472 483 44 100, 800 io‘?z>

o I =eg
423.1949752m/z 4230 1049752
4231779819m/z 4230 177.9819 Y ‘

4.24.458.2720n 497.2361 |
4.24.458.2729n 3 4812619 o+ | ‘ | -
4.24 4582729n 459.2800 [ e
: | ;

42440609900 4245 4290893 M+Na . - "

Charge state: @1 @2 o
42440600000 4237 2450622 M=K
424.4584606n 4237 4504685 MsH n
42445846060 4237 4764945 M+NH4 o
424 4764216m/z 4237 4764216 ks ' I ‘ ‘ o
424 3712275m/z 4237 3712275 =

e P

424 298.0887m/z 4237 298.0887 ¢g 76,2600 iz, 4,237 min, =1 £
42525604010 4252 2390328 M+H-H! e o
42525604000 4245 2570074 M+H " £ =1
424.6480331n 4245 6710252 M+Na *8 M+NH4 M+Na M+K §
4246480331n 4245 6869963 M+K g - g

6411 features in 5345 compounds

Secton Complete >

In this example the range viewed in the zoomed widow shows the 4 compound ion adducted forms (M+NHa,
M+K, M+Na and M+H) that contribute to the deconvolved neutral mass for the Compound 4.24 458.2729n in
the table. Hover the cursor over each ion to show m/z and Retention Time.
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Editing Peak Picking

The editing tools that are present at Peak Picking will allow you to Edit, Split, Merge, Add and Delete (Note:
Undo and Redo are also available).

These tools can be applied to a selected Compound lon or in the case of the Add tool it can be applied to an
undetected Isotopic pattern.

For the purposes of understanding how the tools work we will focus on one isotopic pattern, the M+NH4 for
the Compound 4.24_458.2729n. Order on Compound in the table and scroll to m/z and RT..

No filter applied [E‘ :J::Ea'n about peak editing 475 476 477 478 479 |479.2610 430 —

Compound Retention time  m/z Adduct @| - 1

42351224750 4237 5132541 M+H li Select |[I2Eaic ||

423 249.1180m/z 4230 2491180 B osplit || 5 Merge |

4.23_298.0013m/z 4.230 2980013 |D+Add [ Delet

4.23_194.9752m/z 4.230 1049752 q:‘ﬁz| 3

4.23_177.9819m/z 4.230 177.9819

I I Charge state: @1 @2

4.24 458.2729n 4237 4972361 M+K - {

4.24 458.2729n 4237 4812619 M+Na - -

4.24 458.2729n 4237 4592800 M+H

4.24_406.0990n 4.245 47290893 M+Na

4.24_406.0990n 4237 4450622 M+K - -

4.24_458.4606n 4237 4594645 M+H E

4.24_458.4606n 4237 4764945 M+NH4 E

4.24 4764216m/z  4.237 4764216 n :

4.24 371.2275mfz 4237 3712275 = .E

4.24 298.0887m/z 4.237 298.0887 v 2 %

‘ m » if | e

6411 features in 5345 compounds ~oh

Select the compound ion to edit either by clicking on it in the table or inside the isotopic pattern on the ion

map, in each case the selected ion will become centered in the view.

Edit tool

To remove a peak from an existing compound ion select the Edit tool and click on the compound ion to

reveal the O6edit handles6. You can zoom in more by dr

1. Click on the 6minusé handle over the monoisotopic

© Learn about peak editing 475 476 477 478 479 480
Rumn: miz *
Aggregate 7] |-
Lo e [ ]

Eosplit || Merge |
iadd || Detete | |
Cr, 5
Charge state: @1 @2

3
©

44
min)

(
{

4.5
* Retention Time

2. Click outside the boundary of the compound ion to update the view.

. —> | .
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To add a peak to an existing compound ion, ensure that Edit is selected then click inside the compound ion
to reveal the handles.

1. Clickontheép!l us 6

@®

—

2. Then click outside the peptide ion to update the view.

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

h a n d lteethe éeft (untddr the ptus Fakdle) to add it

4. Note: The Undo and Redo buttons will no longer be active if you leave and return to Peak Picking.

Split and Merge Tools

Using the edited compound ion, M+NH4 adduct, for the Compound 4.24 458.2729n which, due to editing is

now displayed as a single compound ion at 4.24 476.3087m/z.

Mo filter applied

Compound

4.24_406.0990n

4.24 438.2729n
4.24_438.4608n
4.24_458.4606n

4.24 460.2431m/z

Retention time m/z

4.245

4237
4237
4237
4.245

420.0893

497.2361
4594645
4764945
4603431

Create.. |

@ Learn about peak editing 475

Run:

Adduct
M+Na

M+K
M+H
M+NH4

4.24_4764216m/z
6.5984m/z
4.24 483.0173m/z

4.2:

6411 features in 5346 compounds

4237
4.245
4.245

[

4764216
4765984
483.0173

Aggregate v ‘ -
e B |
Ermm

ErmE

Charge state: @1 @2 ]
ks

44

+ Retention Time (min)

476

477

478

479

480

1. Click on the Split tool

2. To split the vertically into 2 Charge state 1 compound ions, click and release in the centre of the ion

pattern. A red dot appears, drag the cursor to right, a line extends across the isotope envelopes.

Extending this line will alter how the pattern splits.

3. To complete the split click again, the pattern will split depending on the length of the line

4. Note: Using the Undo tool will allow you to retry the splitting of the pattern

Waters
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5. Note: The Undo and Redo buttons will no longer be active if you leave and return to Peak Picking

6. To split the horizontally into 2 Charge state 1 compound ions, click and release in the centre of the

ion pattern. A red dot appears, drag the mouse up or down, a blue line extends across the isotope
envelopes showing where the split will occur. Extending the red line (up and down) will alter where

the pattern splits.

—

—

7. To complete the split click again, the pattern will split depending on the length of the red line.

Merge Tool

The merge tool can be used to combine 2 Isotopic patterns that were originally detected as separate

compound ions as an example of this functionality try merging the split patterns generated above.

8. Select Merge tool and click on the first isotope overlay

9. Drag the cursor to the location of the second isotope overlay, if it is the correct distance for a Charge

state 1 compound ion then the second overlay will appear joined to the first

© Learn about peak editi

Run:

9 unds || ™

Charge state: @1 @2

ng 475

(asoke |[Frme ]
v |
Siadd || Detete | |

44

4.5
+ Retention Time (min)

478 479

43 |4259 |42 41

4.4

4.5
4 Retention Time (min)

475

476

477

478

479.3003

m/z

v

10. To complete the merge click the cursor again over the second isotope pattern

11. Before exploring the Add and Delete tools, click Undo to restore the original isotope pattern.

Add and Delete Tools

First use the Delete tool to remove the edited compound ion.

1. Select Delete and click on the compound ion in the ion map view

No filter applied
Create... |

Compouﬁd Retention time  m/z Adduct
4.24_406,0990n 4245 4290893 M=Na
4.24_406.0990n 4.237 4450622 M=K
4.24 458.2720n 4237 4812819 M+Na
4.24 458.2729n 4237 459.2800 M+H
4.24_458.2729n 4237 4972361 M+K
4.24 45848060 4237 4594645 M<H
4.24 45848060 4.237 4764945 M<NH4
4.24 4602431m/z  4.245 4602431
4.24 4764216m/z 4237 4764216
4.24 476.5984m/z 4245 4765984
424 483.0173m/z 4245 4830173 _
P m__ =

6411 features in 5346 compounds

@ Learn about peak editing

Run:

Aggregate 'l
lg Select | 17 Edit |

E spit |2 Merge | .
T e |

e (e |

Charge state: @1 @2

44

4.3
4 Retention Time (min)

475

476

477

478

480

iz
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2. The blue, charge state 1, isotope pattern overlay will now be removed from the view.

No filter applied @ Learn about peak editing 475 476 476.7314 478 479 480
Create... ‘ Run: miz *
P o Aggregate 'l = ' |

Compound Retention time  m/z Adduct o

4.24_106.0990n 4,245 4290893 M+Na @l @l

42440600900 4237 4450622 MK Esspiit {2 Merge |

42445827290 4.237 4592800 M-H [E| <

42445837200 4237 4872361 M-K E| = |

4.24 458.2729n 4.237 4812619 M+Na Charge state: @1 @2 - '

4.24 45848060 4.237 4594845 M+H &

4.24 45848060 4237 4764945 M+NH4 -

4.24 450.3431m/z 4245 480.2431 =|E

4.24 A764216m/z 4237 4764216 E :E:

4,24 A76.5984m/z  4.245 476.5984 E

224 AB30173m/z 4,245 4830173 w|§

424 6480330 4245 6710252 M+Ns = |

“_ I m.__ ._l._.._ . N c‘:l

6410 features in 5345 ::mg:d"ds I
3. The isotope intensities will remain ontheionmap, appearing as

Compound entry in the table will also be deleted.

an

6undet ect

4. These can be restored using the Undo button, however, try using the Add button to create the peak
picking overlay in the ion map window.

Click Add and then click on the top left of the first isotope and drag out an area covering the 4 isotope

intensities.

1. Asyou drag the overlay out it will change colour reflecting the underlying pattern of intensity

477

478 479

0Ol Edition properties

Isotope width

Offset

Ion charge

No filter applied @ Learn about peak editing 475 476
Create. | pun:

= Aggregate | -
Compound Retention time m/z Add o+
424 43827290 4237 4552800 M- * @‘ @l
4.24 296.088Tm/z 4237 2080887 £ spit|[ 2 Merge | -
42440609900 4237 4150622 M-+ @| ks
4.24 45846060 4237 4534645 M=+ @‘ ™
4.24 A64606n 4237 4764945 M= Charge state: @1 @2 -
4.24 4764216m/z 4237 4764216 s
4.24 37L.2275m/fz 4237 371.2275 =
4.24 4503431m/fz 4245 460.3431 |
4.24 476.5984m/z 4245 476.5934 = \f‘
4.24 483.0173m/z 4245 483.0173 E
4.24 77L.2658m/z 4245 771.2658 a8
4.24 241.0748m/z 4245 241.0748 . &
Je— : z
6410 features in 5345 compounds

o= o)

= B~

o

2. Use the property tools, (that appear as you release the cursor), to adjust the Isotope width and off
set of the overlay on the underlying isotopic intensity pattern
Click Create to generate the new overlay and a new entry in the table
4. Click on the Edit tool and use it to refine the shape of the peak pickingoverlayby using t he
providedd
i i @ Learn about peak editing 475 476 477 478 479 480
Me filter applied _ | fon: o
= o Aggregate '| k 1

‘Compound Retention time  m/z Adduct = -

4.24_406.0890n 4,245 428,0893 M+Na @' =

42440600000 4237 4450622 M=K Esspiit [ £ Merge |

42445827290 4237 4812619 M+MNa CiAdd (2 Delete | ¢

4.24 458.2729n 4237 458.2800 M+H

& ) ] |

4.24 458.2729n 47237 497.2361 M+K %' e - | @

4.24 45846060 4237 4504545 M+H I = @

4.24_458.4606n 4237 4764945 M+MNH4 =

4.24 460.3431m/z 4245 460.3431 ; |
l | £

4.24 476.4216m/z 4237 4764216 E

4.24 476.5984m/z 4245 4765984 P E

424 4B3.0173m/z 4245 4830173 - E

4.|-. R r"._._ ._l.____ , g

6411 features in 5346 compounds *
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5. Finally, to set the final overlay click on an area outside the overlay on the ion map

"7 Mo filter applied

Com pour;d Retention time
4.24_406,0990n 4245
4.24_406.0990n 4237
4.24 458,2729n 4237
4.24 458,2729n 4237
4.24 458,2729n 4237
4.24_458.4606n 4237
4.24_458.4606n 4237
424 4603431m/z 4245
424 4763087Tm/z 4237
424 4764216m/z 4237
424 476.5984m/z 4245

424 483.0173m/z 4.245

mfz

420,0893
445.0622
481.2619
459,2800
497.2361
4594645
476.4945
450.3431
476.3087
476.4216
476.5984
483.0173

<« i

6411 features in 5346 compounds

Adduct
M+MNa
M+K
M+MNa
M+H
M+K
M+H
M+NH4

@ Learn about peak editing 475
Run:
[Aggregate '] g
T T
[ E= split H = Merge ]
((2Add |(C2Delete | |¥
o
Chargestate: @1 @2 Q
LA
o

4.5
4 Retention Time (min)

476

477 478 |478.4816'9

Before looking at the Normalisation if you have been using the Peak Picking Editing tools to explore their
functionality you should redo the Peak Pick picking by clicking on Replace Peak Picking

Click on clear compound ions and start again

QI Progenesis QI Tutorial HOMSe - Progenesis 01
File

Review
Alignment

Experiment

Import Data Design Setup

Review

Peak Picking

Peak picking is the process by which we locate the compounds

in your samples.

Set the parameters

Settings can be changed to ensure the highest quality

peak picking for your samples.

Identify
Pesk Picking  Deconvolution  Compounds

Review
Compounds

Compound
Statistics

Mass spectrum (4.295 min)

l.'...
nonlinear

A Waters Company

Chromatogram (m/z = 476.3079)

Start automatic peak picking

51000007 2000001
g g
£ 500007 #1000
Change parameters.. 1
475 476 a77 478 479 480 481 41 42 43 44 45
Retention time (min)
QI Progenesis QI ==

Note: peak picking replaces any existing compounds,

resetting the analysis.

To improve the results of peak picking, simply change the

parameters and start again.

Replace peak p

T Nofikter applied

Compaund Retention time m/z

424 40600900 4237 4450622
42445827200 4237 4312619
424 45827200 4237 459.2800
42445827290 4237 1497.2361
424 45846060 4237 4504645
424 45846060 4237 4764045
424 4603431m/z 4245 4603431
424.4763087Tm/z 4237 4763087
424 4764216m/z 4237 4764216
424 4765984m/z 4245 4765984

< n ]
6411 features in 5346 compounds

Adduct

M=K -
M+Na

M+H

M=K

M+H

I+NH4 =

Review normalisation >

@ Clear existing compound ions?

Peak picking has already been performed in this experiment. Restarting wil

clear all existing compound ions and any subsequent analysis.

Are you sure you want to clear the existing compound ians and start again?

[.clear compound ions and start again ] [ Cancel

[9.nso [ [l !
Charge state: @1 @2 ] |

Hl —

%

B

45
4 Retention Time (min)

430 100 (200 300 400 (500 (600 700 800 900

miz * i miz *

I
Bl L P

Section Complete ()

8
< Retention Time (min)

When the Peak Picking has completed, the table will update the number of Compound ions (features) and
Compounds reported to 6411 and 5345

Waters

THE SCIENCE OF WHAT'S POSSIBLE!

32



Progenesis QI User Guide

Note: When you use the editing tools, the ions they are applied to automatically become tagged in the table
(with a grey tag) indicating that the ion has been edited in some way.

Note: the editing of a compound adduct results in all the compound adducts for the deconvoluted compound
being assigned an edit tag. In addition the edited compound (M+NHa) ion loses its Adduct assignment.

At this stage all editing tags are removed when you replace the Peak Picking.

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

Waters 33
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