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What is Agilent Mass Profiler Professional?

Agilent Mass Profiler Professional (MPP) software is a powerful
chemometrics platform designed to exploit the high information
content of mass spectra (MS) data and can be used in any MS-based
differential analysis to determine relationships among two or more
sample groups and variables. MPP provides advanced statistical
analysis and visualization tools for GC/MS, LC/MS, CE/MS, ICP-MS,
and NMR data analysis. MPP also integrates smoothly with Agilent
MassHunter Workstation, Spectrum Mill and ChemStation software
and is the only platform that provides integrated identification/
annotation of compounds and integrated pathway analysis for
metabolomic and proteomic studies. The system also enables
Automated Sample Class Prediction that revolutionizes mass
spectrometer-based qualitative analysis of unknown samples in
many applications. MPP is ideally suited for applications
characterized by complex sample matrices such as metabolomics,
proteomics, natural products, food, beverages, flavors, fragrances,
and environmental analyses.
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Where is MPP used in your experiment?

MPP is used to import, organize, and analyze the data you acquired.
Your unbiased differential analysis experiment may include the
following steps with MPP beginning at step four: (1) prepare for
your experiment, (2) acquire your data, (3) find the spectral
features, (4) import and organize your data, (5) create your initial
analysis, (6) identify the features, (7) save your project, and (8)
perform advanced analysis operations. Figure 1 on page 2 shows
the Agilent tools in your experiment.
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Figure 1 The steps involved in an unbiased differential analysis.

How do | use MPP to analyze my data?

MPP helps you analyze your data through the use of sequential
dialog boxes and wizards as shown in Figure 2.
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Figure 2 Overview of the wizards that help you use MPP.

Where do | get more information?

MPP Application Guide

The Agilent Metabolomics Workflow - Discovery Workflow Guide
and the Agilent MassHunter Mass Profiler Professional User
Manual (see below) provide you with additional detail, techniques,
and explanations to perform advanced analysis operations.

o Agilent MassHunter Mass Profiler Professional User Manual
(Agilent publication, January 2012). You can find a PDF copy of
the user manual in the MPP installation folder C:\Program
Files\Agilent\MassHunter\Workstation\Mass Profiler
Professional\docs\manual.

e Agilent Metabolomics Workflow - Discovery Workflow Guide
(Agilent publication 5990-7067EN, Revision B, October 2012)

e Agilent Metabolomics Workflow - Discovery Workflow

Overview (Agilent publication 5990-7068EN, Revision B,
October 2012)



1. Prepare for your Experiment

An experiment consists of the analysis of a set of replicate samples
collected over a range of well defined parameters, treatments,
and/or exposures known as independent variables, including
parameter controls representing minimal or normal perturbations
(control samples). The results of changes observed in the samples is
designed to provide an answer to your hypothesis. The hypothesis
may be proved or disproved by analyzing the correlation of the
independent variables on the resulting expression of a large
number of dependent variables - the features (compounds) that are
measured in your samples. The results must be significant beyond
natural variability.

After you obtain your samples, acquire your data, and find the
features in your sample data, MPP takes you through data
extraction, processing, and statistical analysis so that you can
prove or disprove your hypothesis.

Elements to consider in planning your experiment

The hypothesis

The hypothesis is the question that is answered by your analysis.
For example, the question may be a statement that proposes a
possible correlation, or cause and effect, between a set of
independent variables and the resulting features in your data.

Natural variability

It is important to understand how any one sample in your data
represents the population as a whole. Because of natural variability
and the uncertainties associated with both the measurement and
the population, no assurance exists that any single sample from a
population represents the mean of the population. Thus, increasing
the sample size greatly improves the accuracy of the sample set in
describing the characteristics of the population.
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Replicate sampling

Sampling the entire population is not typically feasible because of
constraints imposed by time, resources, and finances. On the other
hand, fewer samples increase the probability of making a false
positive or false negative correlation.

System suitability

System suitability involves collecting data to provide you with a
means to evaluate and compensate for drift and instrumental
variations to assure quality results. Techniques employed by your
Agilent MassHunter software include (1) retention time alignment,
(2) intensity normalization, (3) chromatographic deconvolution,
and (4) baselining to produce the highest quality results. The best
results are achieved by maintaining your instrument and using
good chromatography.

Sampling methodology

Improved data quality comes from matching the sampling
methodology to the experimental design so that replicate data is
collected to span the parameter values for each parameter. A larger
number of samples appropriate to the population under study
results in a better answer to your hypothesis. An understanding of
the methodologies used in sampling and using more than one
method of sample collection have a positive impact on the
significance of your results.

Where to find more information to help you prepare for your experiment

Step-by-step detail of the process for preparing for your experiment
and performing an unbiased differential analysis is presented in
the Metabolomics Discovery Workflow (6990-7067EN).
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2. Find the Features in your Data

Before you analyze your data with MPP, the features (compounds)
in your data must be extracted into compound exchange (.CEF)
files. The features in your sample data are found and extracted by
processing your data files with Agilent MassHunter Qualitative
Analysis. MPP imports and analyzes the features that are saved in
your .CEF files.

MassHunter Qualitative Analysis

MassHunter Qualitative Analysis is used in conjunction with
MassHunter DA Reprocessor to perform untargeted feature
extraction, and additionally with MPP to perform recursive
targeted feature extraction.

Feature finding with MassHunter Qualitative Analysis involves
performing the following steps:

1 Create an untargeted Find by Molecular Feature (MFE) method
in MassHunter Qualitative Analysis.

2 Run the MFE method using DA Reprocessor to extract and save
the untargeted features from the sample data files.

3 Import, align, and filter the untargeted features using MPP.

4 Export the features from MPP for targeted, recursive finding in
MassHunter Qualitative Analysis.

5 Create a targeted Find by Formula (FbF) method in MassHunter
Qualitative Analysis.

6 Run the FbF method using DA Reprocessor to re-extract and
save the targeted features from the sample data files.

6 MPP Application Guide



3. Import and Organize your Data

Create a new project and experiment for your data

You are guided through four sequential dialog boxes to create a new
project and experiment to receive your data:

1 Startup: Select the option to create a new project.

2 Create New Project: Type descriptive information about

your project.

3 Experiment Selection: Select the option to create a new
experiment as part of your project.

4 New Experiment: Set up the information to store with
your experiment and to guide the analysis process.

Follow the steps below to setup your new project. The Agilent
Malaria Demo data set is used as an example in each step. You are
encouraged to substitute the demo information and data files with

your own data.

Steps

Detailed Instructions

Comments

1 Start Mass Profiler Professional.

2 Create a new project from the
Startup dialog box.

Welcome to MassProfiler Pro

to continue.

Select what you would like to do from the options below, then dick on OK

a Click the Mass Profiler Professional
icon on your desktop.

a Click Create new project.
b Click OK.

x|

Option:

& Ereste new projeck
1~ Open existing project
" Open recent project

Selectrecentproject  |ew Project

I Do not show this dialog again

Help

Cancel |

When MPP starts, if you choose,
you are immediately guided
through four sequential dialog
boxes to create a new project and
experiment.

Create new project provides you
with the option to create a new
experiment orimport an experiment
from an existing project into the
new project.

After closing an open project, you
may create a new project from the
Menu bar; click Project > New
Project, or from the Toolbar; click
the New project button @

MPP Application Guide



Steps

Detailed Instructions

Comments

3 Inthe Create New Project dialog
box, enter your project information.

Create New Project

New Project Details

a TypeMalaria Project oryour

b Type descriptive information in Notes.

project information in Name.

¢ Click OK.

x|

Mame IMaIaria Project

Notes

Project containing the Agilent Malaria Demu|

‘ Help

Cancel |

4 In the Experiment Selection
Dialog dialog box, create a new
experiment.

Euperiment Selection Dialog

An expetiment is an organized collection of LCIMS or GCMS sample data from a
given data source, If you have an experiment you wish to use from a previous
project, please choose "Open existing expetiment. " You may also create a new

experiment with new data o previously imported data.

a Click Create new experiment.

b

Click OK.

Chaose Experiment

{~ Open existing experiment

‘ Help

Cancel

5 Inthe New Experiment dialog box,
enter and select information that
guides your experiment creation.

b

Type a descriptive name for the
experiment in Experiment name.
Select Mass Profiler Professional for
Analysis type.

Select Unidentified or Combined
(Identified + Unidentified) for the
Experiment type.

Select Analysis: Significance Testing
and Fold Change for Workflow type.
Type descriptive information in
Experiment notes.

Click OK.

The project name and notes may be
viewed and edited at any time using
the Project Inspector by clicking
Project > Inspect Project from the
menu bar.

You may also create a new

experiment in your project from the:

* Menu bar: Click Project > New
Experiment.

* Toolbar: Click the New
experiment button .

Open existing experiment opens a
project and the experiment(s) that
are stored in the project. You may
also click the Add experiment
button to add an existing
experiment to your project.

Regardless of your personal
expertise, it is recommended to
select the Analysis: Significance
Testing and Fold Change for the
Workflow type to provide you with
quality control to your analysis that
improves your results.

At the conclusion of the Analysis:
Significance Testing and Fold
Change workflow, you may save
your project and customize your
entire analysis using the operations
available in the Workflow Browser.
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Steps Detailed Instructions Comments

x

Experiment description

Enter a name, analysis bype, experiment type and a desired workflow bype, "Analysis" will guide you through a
skatistical significance test and fold change analysis, "Data Import” will guide you through experiment creation
only, "Class Prediction” will guide you through the creation and testing of a prediction model, using imported
training data.

Experiment name IMaIaria demo

Analysis bype IMass Profiler Professional LI
Experiment kype IUnidentiFied LI
‘Workflow type IAnaIysis: Significance Testing and Fold Change LI

Expetiment nokes | Malaria LCMS ESI+ pH 7

Help | Cancel |

Table1  Table of selections and entries for the New Experiment dialog box

Table 1(below) and Table 2 on
page 10 show the selection and
entry options available to you for
the New Experiment dialog box

Experiment type (see also Table 2)
determines how Mass Profiler
Professional manages the data:

Select Unidentified when the
compounds have only been
identified by their molecular
features of neutral mass and
retention time.

Select Identified when the
compounds have been identified
by compound, formula, and/or
CAS number.

Select Combined (ldentified +
Unidentified) when you are
unsure if the data has been
identified in full or in part, or
when MassHunter Qualitative
Analysis has been previously
used to identify some of the
compound features.

Dialog Box Field [Your Choices Comments

Experiment name <none= Edit field to describe this experiment

Analysis type Mass Profiler Professional “Mass Profiler Professional” must be selected
<other choices depending on Order IDs=>

|Experiment type Combined (Identified and Unidentified) <see next table>
Identified
Unidentified

Workflow type Analysis: Significance Testing and Fold Change

Class Prediction: Build and Test Model
Data Import Wizard

|Experiment notes Edit field to enter other experimental notes

MPP Application Guide



Steps Detailed Instructions Comments

Table2 Table of data sources and file extensions based on Experiment Type

|Experiment Type |Data Source File Types |Comments
lidentified MH Quant Compounds identified by MassHunter Quantitative Analysis
Chemstation " FIN Compounds identified by Chemstation Quantification or Screener
processes
MH Qual “.CEF Find by Formula
MH Qual (GC Scan) “.CEF Identify by Unit Mass Library
ICP-MS *.CSV Identified by ICP-MS software
AMDIS * FIN Compound identified by an AMDIS target library
Generic * XLS Entries identified by Compound (column C), Formula (column D),
* XLSX CASID (column E)
*.CsV
“TXT
JUnidentified MH Qual “.CEF Find By Molecular Feature Extractor (MFE)
MH Qual (GC Scan) *.CEF Find by Chromatographic Deconvolution
ICP-MS *.CSV Identified by ICP-MS software
AMDIS “ELU Components identified by AMDIS that are not identified by an
AMDIS target library
Generic " XLS Entries NOT identified by Compound (column C), Formula
" XLSX (column D), CASID (column E)
*.C8V
" TXT
Combined MH Qual *.CEF Find By Molecular Feature Extractor (MFE) and
Find By Formula
MH Qual (GC Scan) “.CEF Find by Chromatographic Deconvolution and Library Search
ICP-MS “.CSV Identified by ICP-MS software
AMDIS * FIN Targets and components discovered by AMDIS
“ELU
Generic * XLS Combination of entries identified by and not identified by
* XLSX Compound (column C), Formula (column D), CASID (column E)
*.CsV
" TXT

+ If you selected Analysis:
Significance Testing and Fold
Change or Data Import Wizard for
the Workflow type in the New
Experiment dialog box, you
immediately begin the data import
process.
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Import and organize your data

After you set up your project and create an experiment, the MS
Experiment Creation Wizard (Figure 3) immediately guides you
through the necessary steps to organize your experiment, import
your data, define your experiment variables, and prepare your data
for analysis; data preparation includes grouping, filtering,
alignment, normalization, and baselining.

Flow Chart of the “MS Experiment Creation Wizard"

1
1

T I B _I
—
Step 1 | E;"n‘.“mseﬂ‘ | Step 9@
Select Data Source | Grouping | Sample Summary
Step 2 Step 10
Salemelgam o | Fsulf“’;: 4 | Non:a‘l’izaﬁnn
Import | enng | Criteria
! Steps3 &4 ! !
skl:snped | |
Step 5 Step 8 Step 11
Sample Reordering | Alignment | Baselining Options
] ]

—

GotoStepf =—— Goto Stepd — Create an initial analysis
Figure 3 MS Experiment Creation Wizard

Steps Detailed Instructions Comments
1 Select the data source that a Click MassHunter Qual and select * If you are using your own data set,

generated the molecular features Homo sapiens for the Organism if you click the source of your sample

for your experiment in the MS are using the Malaria Demo data set. files, and select the Organism of

Experiment Creation Wizard (Step b Click Next. the sample files or select None.

10of 11).

Note that selecting an Organism is

x| most important when you use the

Select Data Source

Choose the data sources that will be used for the experiment

{+ MassHunter Qual
" MassHunter ICP-MS

i AMDIS
" Generic
Qrganism Homo sapiens - I
| Help == Back N Einishi iZancel

Pathway Analysis features of MPP.

MPP Application Guide
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Steps

Detailed Instructions

Comments

2 Select the molecular feature
sample files to import in the MS

a Click Select Data Files.

Experiment Creation Wizard (Step

20f 11).

Select Data to Import
Data may be imported from files or previous experiments

EMS Experiment Creation Wizard (Step 2 of 11) x|

Type I

Selected files and samples

Select Samples | Remove |

Help

<< Back | Mext == I Finishi I Cancel I

x

b Select your samples in the Open dialog
box. If necessary, browse to
C:\Program Files\Agilent\
MassHunter\Workstation\Mass
Profiler Professional\samples\
Malaria Demo for the Malaria Demo.

¢ Click the sample molecular feature
data files to import into the
experiment. The example Malaria data
files are:

* 1-1_pH7_pos_01.cef
* 1-2_pH7_pos_01.cef
* 1-3_pH7_pos_01.cef
* 1-4_pH7_pos_01.cef
* 3-1_pH7_pos_01.cef
* 3-2_pH7_pos_01.cef
¢ 3-3_pH7_pos_01.cef
* 3-4_pH7_pos_01.cef

tackini [ . Mlaria Dema

H oo@m=

Recent Items

File name: Jros 01, cef**3-3_pH7_pos_01.cef" "3 pH7_pos_ot.cef" Qpen

Files of type: IMassHunterQual - Combined (* .CEF)

| Cancel

The file type you need to select
depends on the data source you
selected in the MS Experiment
Creation Wizard (Step 1 of 11).

See Table 2 on page 10 for a
comprehensive list of data sources
you may select from based on your
experiment type.

To control your progress through
the wizard dialog boxes:

* Click Mext>> |togotothenext

step.

* Click =<Back | to return to prior
steps and make modifications to
your settings and previous
entries.

* Click Cancel to end the MS
Experiment Creation Wizard
without saving.

You may select a continuous range
of files with a click on the first file
and press Shift and click on the last
file that includes the range of files
you want to select.

You may select discontinuous,
individual by pressing Ctrl and
clicking on additional files.

12
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Steps Detailed Instructions Comments
d Click Open to load the selected files. » Replicate samples are from the
e Click Next. collection of multiple identical
samples from a population. When
K replicate samples are evaluated a

Select Data to Import
Data may be imported from files or previous experiments

Type Selected files and samples
[E] 1-1_pH7_pos_01.cef
=] 1-2_pH7_pos_01.cef
=] 1-3_pH7_pos_01.cef
=] 1-4_pH7_pos_01.cef
=] 3-1_pH7_pios_01.cef
=] 3-2_pH7_pis_01.cef
=] 3-3_pH7_pios_01.cef
=] 3-4_pH7_pios_01.cef
Select Samples Remave
Help << Back | Mext »» | Finfsh | Cancel

~Progr
Farsing Samples 3/8...

Cance|
3 Review and order the sample files a Click one or more samples that you
based on the independent want to reorder.
variables in your experimentinthe b Click the Up @ | or Down € |button
MS Experiment Creation Wizard to reorder the selected sample(s).
(Step 5 of 11). ¢ Repeat the reordering actions as often
as necessary to obtain your order.
d Mark the sample names that you want
to import into your experiment.
e Click Next.
|
Sample Reordering
To re-order the samples, select the samples and use the appropriate buttons on the right ko move samples up or down. This sample
order will be used throught: out the experiment.
Deselect the samples that need not be imported.
Select Sample Mame:
I 1-1_pH7_pos_01
v
v 1-3_pH7_pos_01
v 1-4_pH7_pos_01
v [5-1_pH7_pos_o1
v [3-Z_pH7_pos_o1
v [5-3_pH7_pos_01
v 3-4_pH7 _pos_01
Select All Unselect Al
| Help << Back | Mext => | Eiriisfi | Cancel |

result is obtained that more closely
approximates the true value of the
population.

You can review and make changes
to your selection during the next
step before finalizing the
experiment creation.

A progress indicator is shown while
your files are imported into MPP.

Note: This step is the only
opportunity to reorder your
samples. After completing the data
import, create a new project or
experiment and repeat this process
to reorder your samples.

You may select a continuous range
of files with a click on a first file and
a Shift-click on a last file that
includes the range of files you want
to select.

Click the Restore El button at any
time to return the sample order to
your starting point when this step
was begun.

MPP Application Guide



Steps Detailed Instructions Comments

4 Define the sample grouping with a Click Add Parameter. + Note: Grouping at this time is
respect to the independent optional. You may add grouping or
variables and the replicate change your grouping during the
structure of your experiment in the Analysis: Significance Testing and
MS Experiment Creation Wizard Fold Change Wizard or at any time
(Step 6 of 11). thereafter.

- * An mdgpendent varlablells an

Experiment Grouping essential element, constituent,
oo e il ool i i attribute, or quality in a data set
the quded worfou Cther arameter an beused n the adanced analyss You can da edk andre order parameters an parameter that is deliberately controlled in

your experiment. An independent
Displaying & sample(s) with 0 experiment parameter(s), To change, use the buttan controls below, ) bI A f d tO as a
< variable is referre
3 5a 29 |68 B8 BE . .
Samples I parameter and is assigned a
parameter name.

* The attribute values within an
independent variable are referred to
as parameter values. Samples with
the same parameter value and the

I _teb | ssback | tetzr | e | concd | same parameter name are treated

as replicates.

Add Parameter... Edit Parameter. Delete Parameter |

b Type a name for your Parameter name

in the Add/Edit Experiment » Parameter Type options:
Parameter dialog box. Type * Select Non-Numeric if the
Ed Infection for the Malaria Demo. grouping is not a quantitative
rouping of Samples . .
Samples ith the same parameter vaues are treated as eplcate ¢ Click your replicate Samples that value.
samples. Ta assign replicate samples their parameter values, select . . .. .
hesales s ik an e neoan Ve butan, i e share the same first parameter value in * Select Numeric if the grouping
ihe parseter vobes o2 "“Im’s‘ your data. For example: value is quantitative or a value
Parameter name  [Infection
.
1-1_pH7_pos_01 that reflects a degree of
Parameter bype  [Mor-fumeric =l — — — X X
e T * 1-2_pH7_pos_01 proportionality among the
* 1-3_pH7_pos_01 samples with respect to an
* 1-4_pH7_pos_01 independent variable. A numeric
3-1_pH7_pos_01
5 2 oM pos 01 d Select the Parameter type for your parameter type allows some
3-3_pH7 _pos_01 . - .
54 pH7 os 1 grouping. Non-Numeric is selected for data plots to be scaled by the
pesnvave... || chr the Malaria Demo. parameter values.
| Help Cancel

e Click Assign Value.
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Steps

Detailed Instructions

Comments

Assign Yalue x|

Enter a walue For the selected samples
ot Infected]

B\ Add/Edit Experiment Parameter x|

Grouping of Samples
Samples with the same parameter values are treated as replicate
samples. To assign replicate samples their parameter values, select
the samples and dick on the "Assign Values” button, and enter the
value for the group. Set the parameter type to numeric' to interpret
the parameter values as numbers

Parameter name  [Infection

Parameter type  [Non-Numeric =1

Parameter Values [
Not Infected
Not Infected
Not Infected
Not Infected

Samples |
1-1_pH7_pos_01
1-2_pH7_pos_d1

1-3_pH7_pos_01

Assign Value. .. Clear

| e Cancel

Assign Value x|

Enter a value for the selected samples
[Infected

f

Type the value for your first grouping in
the Assign Value dialog box. For the

Malaria Demo type Not Infected.

Click OK.

Click your replicate Samples that
share the same second parameter
value in your data. For example:

¢ 3-1_pH7_pos_01

* 3-2_pH7_pos_01

¢ 3-3_pH7_pos_01

* 3-4_pH7_pos_01

Click Assign Value.

Type the value for your second
grouping in the Assign Value dialog
box. For the Malaria data type
Infected.

Click OK.

Repeat the value assignment steps
with your own data until you have
assigned a parameter name, type, and
value to all of your samples.

Review your entries and grouping
assignment accuracy in the Add/Edit
Experiment Parameter dialog box.
Repeat the value assignments for
individual or multiple samples as
necessary to make corrections or
changes.

Click OK when the grouping for this
parameter name is complete.

In this example the samples are
assigned parameter values
representing the Infection
parameter.

The highlighted samples are
assigned the value typed in the
Assign Value dialog box.

MPP Application Guide



Steps Detailed Instructions Comments

p Repeat Add Parameterif yourdatahas < You may change the value of any

more than one independent variable. sample, or group of samples;
* Click Add Parameter. highlight the sample and click
Gi i f S l . -
i :Z:Pa.amva.uesamamd 35 repicate * Repeat the steps above until you Assign Value or Clear.
ey ek o e v o o, et have assigned a parameter name,
walue for the graup. Set the parameter type to ‘mumeric’ ba interpret )
che peramerer vaues 33 mbers type, and value to all of your data. * Note: You may add grouping or

Parameter name [Infection

change your grouping during the

Farameter type  [Hon-Numeric = . R L. N

== I —— | - Review step 5 OPTIONAL: Re-order Analysis: Significance Testing and
e ot Infected your parameter values and step 6 Fold Change Wizard and at any
DTl o o OPTIONAL: Saving and importing time thereafter.
Syt emed experiment grouping information in a
3-3_pH7_pos_01 Infected .
54 57 pos 01 Infected spreadsheet. These steps provide

. T advanced instructions to manage your
| s — parameters and parameter name
assignments using the wizard toolbar
and a spreadsheet application.

q Click Next when you have completed
your experiment grouping.

[E\Ms Experiment Creation Wizard (Step 6 of 11) x|

Experiment Grouping
Experiment parameters define the grouping or replicate structure of your experiment, Enter experiment parameters by clicking on the
“Add Parametes” bUtton, You may enter s many parameters as vou ke, but only the first bwo parameters wil be used For analysis in
the: quided workflow, Other parameters can be used in the advanced analysis. ¥ou can also edt and re-order parameters and parameter
values here,

Displaying 8 sample(s) with 1 experiment parameter(s). T change, use the button controls below,

Samples Infection n
1-1_pH7_pos_01 Mot Infected
1-2 _pH7_pos_01 Mot Infected
1-3 _pH7_pos_01 Mot Infected
1-4_pH7_pos_01 Mot Infected
2-1_pH7_pos_01 Infected
3-2_pH7_pos_01 Infected
2-3_pH7_pos_01 Infected
2-4_pH7 _pos_01 Infected

Hid Paremeter.., I|  Cot Berameter Delete Parameter |
| Help << Back | et = | Eirristy | Cancel |
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Steps

Detailed Instructions

Comments

5 OPTIONAL: Re-order your a Click any one value under the
parameter values. parameter column to select the whole
parameter column.
b Re-order the parameter column, click
the Left 2 or Right E button.
x|
Experiment Grouping
Expetiment parameters defing the grouping or replicate structure of vour experiment, Enter experiment parameters by clicking on the
"Add Parameter” button. Vou may enter as marty parameters as you like, but anly the first two parameters wil be used For analysis in
the guided workflow, Other parameters can be used in the advanced analysis, You can also edit and re-order parameters and parameter
walues here,
Displaying & sample(s) with 3 experiment parameter(s). To change, use the button contrals below,
Samples T Infection |+ Testoroun [N RN
1-1_pH7_pos 01 [Mat Infectect Value 1 1
3-1_pH7 pos_01 Infected WValue 1 2
1-2_pH7_pos_01 Mot Infected Value 2 1
~2_pH7_pos_0 Infected Value 2 2
~3_pH7_pos_0 Mot Infected Value 3 1
-3_pH7_pas_0 Infectect Value 3 2
-4_pH7_pos_0 Mot Infectec Walue 4 1
-4_pH7_pos_0 infected Value 4 2
Add Parameter, .. Edit Parameter... Delete Parameter |
I Help <<Back | Nest 5> | Finsh || cancel |

%

EAOrder Parameter Values

Order Parameter Values
The order in which the conditions appear in the window below wil be
the order in which they are displayed in views. For example, in a
Prafile Plot, the first listed condition in the windovs below will be the
first condition displayed on the -axis. To re-order the conditions,
select the condition and move it up or down by clicking on the
appropriate icon.

Parameter Values

9
O
| Help Cancel

6 OPTIONAL: Saving and importing
experiment grouping information in
a spreadsheet.

c

Re-order the parameter values by
selecting a parameter column, then
click the Re-order parameter values

iE button.

Click one or more values that you want

to reorder.

Click the Up gl or Down gl button
to reorder the selected value(s).

Click OK when the order for this
parameter is complete.

Save the experiment parameters and
parameter values to a .tsv. Click the
Save experiment parameters to file
button 5.

Load your experiment parameter
grouping values from a .tsv file, instead
of using the MPP user interface. Click
the Load experiment parameters from
file button 3.

When you have more than one
parameter associated with your
samples, each parameter and its
values is displayed in a separate
column in the MS Experiment
Creation Wizard (Step 6 of 11)
dialog box.

When the parameter column is
selected the column is highlighted.

An example experiment grouping
file that is in the Malaria Demo
directory named “MALARIA
EXPERIMENT PARAMETERS (to be
loaded from file).tsv”

The .tsv file is organized using tab
separated values (tsv) that may be
created, edited, and viewed using

Microsoft Excel or Notepad.

MPP Application Guide
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Steps

Detailed Instructions

Comments

¢ Load your experiment parameter
grouping values from a sample file, if
applicable, by clicking the Import
parameters from samples §Q_ button.

Creating and editing experiment
parameter groupings may be more
convenient for you using Microsoft
Excel. Save your file as a .tsv file.

r -
X - = Malatia spplication.tsv - Microsoft Excel o = 52
Home Insert Page Formu Data  Reviev View Addl @ g o B E2
Al - fe samples v
A 3 c D E 2
1 |5amples .InfEEtiDn Test Group Test “Malaria Application.tsy - Notepad -|E| 5‘
2 |1-1_pH7_pos_01 Mot Infected value 1 1 Fle Edit Format View Hel
3 |1-2_pH7_pos_01 Mot Infected walue 2 1 = Eamples Infection Test Group Test 4|
R 1-1_pH7_pos_01 Mot Infected value 1 1
4 |1-3_pH7 pos_01 Mot Infected “alue 3 1 1 3 pH7_po=_01 Mot Infected valoe 2 1
5 |1-4_pH7_pos_01 Mot Infected walue 4 1 1-3_pH7_pos_01 not Infected value 3 1
1-4_pH7_pos_01 Mot Infected value 4 1
6 |3-1_pH7_pos_01 Infected Value 1 2 3—1_EH7:ED5:01 Infected value 1 2
7 |3-2_pH7_pos_01 Infected Walue 2 2 3-2_pH7_pos_0l1  Infected value 2 2
3-3_pH7_pos_01 Infected value 3 2
8 |3-3_pH7_pos_01 Infected Value 3 2 3—4_EH7_ED5_01 Infected value 4 2
9 |3-4_pHT_pos_01 Infected walue 4 2 =
10 3 il i
H 4 ¥ ¥|_Malaria Application 73 1 I W
Readty | [(E@m s = J ®

7 Filter the molecular features by

abundance, mass range, number of

ions per feature, and charge state
in the MS Experiment Creation
Wizard (Step 7 of 11).

Filtering
Filtering during the data impart process may be used to reject low int

experiments Wumber of ions’ filter is ‘Wumber of Modal ions',

[E\Ms Experiment Creation Wizard (Step 7 of 11)

there are several filkering options that may be applisd: Fiter by Frequency, Abundancs, Variability, Flags and Annotation. For AMDIS

a Mark the Minimum absolute
abundance check box under
Abundance filtering.

b Type avalue of 5000 counts.

¢ Clear the Limit to the largest and
Minimum relative abundance check
boxes.

x|

kensity daka or restrict the rangs of data. After data is imported,

r-Abundance filkering

[V Minimum absolute abundance 5000 counts
compoLnds
™ Minimum relative abundance %o

[ Limit ko the largest

- Rekention tins Fitering
¥ Use all available data
vnR@oey [eoee
verR(Ea0y et

Mass Fiksring
™ Use all available data

MinMassis0.01e7) Booo

Maxbass fesge.1g) Joon ||

[-Mumber of o

% Minimurn nurmber of ions 2

" single ion compounds anly

~Chargs stat
Al charge states permitted

" Multiple chargs states required

= [liiple charge stafes Forbidder)

Il

Help

<< Back Mext => | Eiriisfi | Cancel |

The filtering parameters dialog box
is unique for each experiment type.
More information may be found in
the online Help.

MassHunter Qual as the selected
data source, used in this example,
presents the most active fields.

Filtering during the data import
process may be used to reject
low-intensity data or restrict the
range of data.

In a Find by Molecular Feature
(MFE) generated data file the term
abundance actually refers to the
feature volume.

In a Find by Formula (FbF)
generated data file the term
abundance actually refers to the
feature chromatographic area.

18
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Steps

Detailed Instructions

Comments

8 Align the features across the
samples based on tolerances
established by retention time and
mass in the MS Experiment
Creation Wizard (Step 8 of 11).

IS Experiment Creation Wizard (Step 8 of 11) x|

Alignment Parameters

Unidentified compounds From different samples ars aligned or arouped together if Ehei retention tmes are within the specified tolerance
window and the mass spectral similarity as determined by 2 simple dot product calculation above the specified level.

d

d

Mark the Use all available data check
box under Retention time filtering.
Clear the Use all available data check
box and type 50 . 00 forthe Min Mass
and 1000 for the Max Mass under
Mass filtering.

Click the Minimum number of ions
button and type 2 under Number of
ions.

Click Multiple charge states
forbidden under Charge states.

Click Next.

Clear the Perform RT correction check
box.

Type 0.1 % and 0. 15 min for RT
Window. A smaller value reduces
compound grouping and leads to a
larger list of uniqgue compounds.

Type 5.0 ppmand 2 . 0 mDa for Mass
Window. It is not recommended to set
the mass window less than 2.0 mDa
for higher masses.

Click Next.

Reterkion time Correction

I~ Perform RT corraction

Meiraur £ oved BT Shift = [0.5 o+
Mass Window = 15.0 PR+

RT Carrection Methad
& Yithnut Standards
£ Yith Standards

g, of Internal Standards [T 2=

RT(iminutes) mass(Da)

) ]
2\ |

Compound alignment

RT Window = 0.1 Yo+ 0.15 min
Mass Window = 5.0 ppm + 2.0 mba
<< Back | Bext »> | Eirish | Cancel

| Help:

Filtering by maximum mass may
improve your statistical analysis by
rejecting masses that are not
significant to the experiment. This
is especially relevant to
metabolomic samples.

The filter parameters may be
cleared to preserve the prior
filtering that was used to generate
the feature data file.

Filtering works with both GC/MS
and LC/MS data.

This step is omitted when the
experiment type is “identified.”

GC/MS data alignment includes
retention time difference and mass
spectral match factor.

A large retention time shift may be
used to compensate for less than
ideal chromatography.

If retention time correction is used,
it is recommended to use at least
two widely spaced standards, and
to use standards that are present in
every sample. The correction is
based on a piecewise linear fit.

Unidentified compounds from
different samples are aligned or
grouped together if (1) their
retention times are within the
specified tolerance window and (2)
the mass spectral similarity are
above the specified level.

Retention alignment rewrites the
retention times in the data file.

MPP Application Guide
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Steps Detailed Instructions

Comments

9 Review the compounds present a Clear the Export for Recursion check
and absent in each sample in the box.
MS Experiment Creation Wizard b Click Next.
(Step 9 of 11).

|

Sample Summary

Hovering the mouse over a compound in the graph will reveal the complete identity of the compound. A right-click mouse action on the
graph or the spreadsheet will offer additional display and export options,

Total number of Aligned Compounds = 3390
Mass ¥s RT  Compound Frequency
Total Samplss: 8

1200
1000

B
&
8

No. of Compounds
NE OB
B8 88
8888

°

] T 6 5 4 3 z 1 a
Fragquency
Frequency | Number 0-1% 1-3% 3-10% 10-30% 30-100% Total Cumulati...
8 474 409 491 10 5 1 792 3792
7 02 15 2 0 547 5333
3 77 7 S 1 486! 6485
S 7 & 4 1 40! 7425
4 2 2 0 28! 83532
2 0 7 2 48! 9301
2 4 48! 3 0 70! 10271
1 1283 1264 11 2 0 1283 11554
| Help << Back | Mext => | Eiriisfi | Cancel |
[E\Ms Experiment Creation Wizard (Step 9 of 11) x|

Sample Summary

Hovering the mouse over a compound in the raph wil revsal the complete identity of the compaund. / right-click mouss action on the
araph or the spreadsheet will offer additional display and export optians.

I~ Expuort For Recursion
Takal rumber of Aligred Compeunds — 3330
Mass Y5 RT | compound Frequency |

This step shows a summary of the
compounds present and absent in
each of the samples based on the
experiment parameters, including
the application of the filter and
alignment parameters.

The Compound Frequency chart
and table report the number of
common entities that appear in
your samples (i.e., there are 474
entities that appear in all 8 samples
and 1283 entities that appear in
only 1 sample - “one-hit wonders”).
The percent columns show you
abundance distribution of the
identical entities normalized to the
most abundant common entity.

If most of the “one-hit wonders”
have a low relative abundance your
sample data alignment is likely
good. If the "one-hit wonders" have
a high relative abundance (i.e., in
the 30-100% column) then you may
need to improve your sample data
alignment.

In the Mass vs. RT table, replicate
samples are expected to have a
similar number of compounds
present and absent.

Use the Back and Next feature to

2 4 [ 8 10 12 14 )
KT (s |ndepender}tly qssess_the effects of
your retention time alignment
Sample Name Compounds Present Compounds Absent " Legend - Mass vs RT versus Compound alignment.
fi,p-;,pos,g 333 i; | Color by Frequency
—4_pHY_pos_
-1 _pH7 _pos_Q 82 7| - . .
3 A7 pes_0 02 8l 4 7 73 Itis not recommended to export the
-3_pH7 _pos_Q 3 QB0; . .
~4_pH7 pos.0 7 4 j compounds for recursion at this
-2_pH7 _pos_Q 3 058 . .
~1pH7 pes_0 B 551 step in your experiment. Better
' results are obtained after the data
I = B eEs has been filtered for significance.
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Steps Detailed Instructions Comments

10 Select whether to normalize the a Select None for the Normalization » You may use normalization and
data to reduce the variability Algorithm. external scalar techniques to
caused by sample preparation and b Clear the Use External Scalar check reduce the variability in your data
instrument response in the M$S box. that was caused by sample

Experiment Creation Wizard (Step ¢ Click Next.
10 of 11).

[EMs Experiment Creation Wizard (Step 10 of 11) x|

Normalization Criteria
The compounds associated with sach sample may be normalized to an inkernal standard, percentile shift, quantile andjor an external
scalar,

Mormalization | External Scalar |

Normalization Algorithm  [None =]
Internal Standard
Percentile Shift

Quantie

I Help << Back | Mext == | Finisty | Cancel |

M Experiment Creation Wizard (Step 10 of 11) x|

Normalization Criteria

The compounds associated with each sample may be normalized to an internal standard, percentile shift, quantile andfor an external
scalar,

Mormalization External Scalar

I~ DseExternal Scalan

Samples Scale To Value
1-1_pH7_pos_01 1.0
1-2_pH7_pos_01 1.0
1-3_pH7_pos_01 1.0
1-4_pH7 _pos_01 1.0
3-1_pH7_pos_01 1.0
3-2_pH7_pos_01 1.0
3-3_pH7_pos_01 1.0
3-4_pH7 _pos_01 1.0

Help << Back Mext == | Finisty | Cancel |

preparation and instrument
response.
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Steps

Detailed Instructions

Comments

1

Compare the features in each
sample to the response of each
feature across multiple samples, or
the control samples, in the MS

Baselining Options

There are four baseline options.

Hone - This option will treat compounds with large intensities as more significant than compounds with lesser intensities.
Z Transform - This option should be used when comparing data from different sources.,

Baseling each entity to median/mean across samples or control samples - These options will treat: all compounds equally regardless of

their intensity.

a Click the Baselineto ____ of all
samples button.

b Select median for the Baseline to
__ofall samples.

Experiment Creation Wizard (Step ¢ Click the Finish button _=<Back
11 of 11).
|

~Option

" Hene

" Z-Transform

& Baselneto [medan <] of oll samples

€ Baselneto [iedan <] of control samples

Index Samples Control Samples
1{1-1_pH7_pos_01
2|1-2 _pH7_pos_01
3|1-3 _pH7_pos_01
4|1-4_pH7_pos_01
5|2-1_pH7_pos_01
&|2-2 _pH7_pos_01
7|2-3 _pH7_pos_01
B|2-4_pH7_pos_01

Help.

<< Back

HExE > | Finish | Cancel

+ There are four baselining options:

* None: Recommended if only a few
features in the samples exist.

» Z-Transform: Recommended if the
data sets are very dense, data
where very few instances of
compounds are absent from any
sample, such as a quantitation data
set from recursion.

+ Baselineto _____ of all samples:
The abundance for each compound
is normalized to its selected
statistical abundance across all of
the samples. This has the effect of
reducing the weight of very large
and very small compound features
on later statistical analyses.

+ Baselineto____ of control
samples: The abundance for each
compound is normalized to its
selected statistical abundance
across just the samples selected as
the control samples. This has the
effect of weighting the compound
features to a known value that is
considered to be normal in the
population while reducing the
effect of large and small compound
features.

+ Ifyou selected Analysis:
Significance Testing and Fold
Change for the Workflow type in
the New Experiment dialog box
you immediately begin your
analysis.

22
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4. Create your Initial Analysis

MPP Application Guide

The Analysis: Significance Testing and Fold Change Wizard
(Figure 4) improves the quality of your results and helps you create
an initial differential expression from your data. The steps are
predetermined and based on the experiment type, experiment
grouping, and conditions you entered when creating your project
and setting up your experiment. Some steps may be automatically
skipped for your experiment.

Flow Chart of the “Analysis: Significance Testing and Fold Change Wizard"
ol e | Skipped when esing the
Malariz Demo data set
Step 1 | Step 4 Step 7
Summary Report | Filter by Frequency (
I I I SRS e
Step 2 Step 5 Step 8
Experiment | Quality Control on | 1D Browser
Grouping | Samples | Identification
Step 3 | Slgsnti;‘:afm | Save your project and
Filler Flags Analysis perform advanced tasks
Goto Stepd  =— J Goto Step8 — J

Figure 4 Analysis: Significance Testing and Fold Change Wizard
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Steps

Detailed Instructions

Comments

1 Review the summary of yournew  a
experiment. Summary Report b

(Step 1 0f 8)

Steps Summary Report

Bl workflow Type - Analysis: Significance Testing and Fold Change {Step 1 of 8)

Review the Summary Report.

Click and right-click features on the
plot, or spreadsheet, to review the
data, change the plot view, export
selected data, or export the plotto a
file.

Click Next.

The distribution of normalized intensity values acrass all samples is displayed in the Proflle Plot.

+ Familiarize yourself with the tools
available to you in the summary
report view.

» The Summary Report is displayed
as a spreadsheet view when you
have more than 30 samples.

2. Experiment Grouping

3. Filter Flags

4. Fiter By Frequency
5. GC on samples

&. significance Analysis
7. Fold Change

& IDBrowser Identifica, .,

Log2 Mormalized Abundance Values

MassHunterQual, IDENTIFIED_UNIDENTIFIED_COMPOUNDS experiment, Mo, of sample(s}: &

1-1_pH7 _pos_0.

1-2_pH7_pos_01: L

Select

Clear

Select

Clear

& Al Rowss

Help Irwert Row Selection

Row Selection

Lirnt T Reow Selection

t Columns

Irwert Column Selection

Colurnn Selection

Reset Fikers
Freeze Columns Before

Unfreeze Columns

Copy

Capy View CrkC
Print kP
Publish

Export As »
Properties Cirk+R

1-3_pH7_pos_01: L 1-4_pH7_pos_01: L 3-1_pH7_pos_01: L

All samples

3-2_pH7_pos.01: L 3-3_pH7_pos.01: L 3-4_pH7_pos_01

[|[«] selection Made

Zaom Made
Invert Selection
Clear Selection
Limit To Selection
Reset Zoom

Copy Yiew

Print
Expart g
Trelis
Catview

Color By Vern

Properties

Export Calumn to Dataset

coback || Hexts> | Frish | cancel |

cirke

CrlP
»

CirHR
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Steps

Detailed Instructions

Comments

2 Define or adjust the sample
grouping with respect to the
independent variables and the
replicate structure of your
experiment. Experiment Grouping
(Step 2 of 8).

Steps Experiment Grouping

1. Summary Repart

3. Filter Flags

[ Workflow Type - Analysis: Significance Testing and Fold Change {Step 2 of 8)

a Click Add Parameter to define or

adjust your experiment grouping.
Follow the steps in “Define the sample
grouping with respect to the
independent variables and the
replicate structure of your experiment
in the MS Experiment Creation Wizard
(Step 6 of 11).” on page 14.

Click Next when you have completed
your experiment grouping.

Experiment parameters define the grouping o replicate structure of your experiment, Enter experiment parameters by clicking on the "Add Parameter” button, You may enter as many parameters as you ke, but only the First
tuwo parameters wil be used For analysis in the quided workflow. Gther parameters can be used in the advanced analysis. You can also edit and re-order parameters and parameter values here.

Significance analysis step wil be skipped If there are no replicates in any of the condition(s).

Fold changs analysis will be skipped F more than one parameter is entered and If the second parameter increases the number of condtions.

Note: In order to proceed to the
next step at least one parameter
with two parameter values must be
assigned.

An independent variable is an
essential element, constituent,
attribute, or quality in a data set
that is deliberately controlled in an
experiment. An independent
variable is referred to as a
parameter and is assigned a
parameter name.

4. Filter By Frequency

Displaying 8 sample(s) with 1 experiment patameter(s). To changs, uss the button controls below.

sccensees | %) 3 29 [ (0 B
6. Significance Analysis Samples Infection
7. Fold Change 1-1_pH7_pos_01 Mot Infectedt
1-2_pH7_pos_01 Mot Infectect
8. IoBroweer Identfica... |y 3”317 pos 01 Mot Infected
1-4_pH7 pos_01 Mot Infected
3-1.pH7.pos.01 Infected
3-2_pH7_pos. 01 Infected
3-3_pH7_pos_01 Infected
3-4_pH7_pos_01 Infected

Add Parameter | Edit Parameter | Delete Parameter.

Help

3 Filter entities from your samples
based on the quality of their
presence in specified samples and
conditions. Filter Flags (Step 3 of
8).

mFiIter Parameters

a Review the summary plot.
b Click Re-run Filter to enter parameters

into the Filter Parameters dialog box.

¢ Mark the Present and Marginal check

boxes.

Acceptable Flag:
¥ Present
[V Marginal
[~ absent

-Retain Entities in which

" at least 1000 % of the values in any 1 out of Z conditions have acceptable values
i at least 2 out of 8 samples have acceptable values

Cancel |

<cfack | detsr | Ensh | goncel |

Aflag is a term used to denote the
quality of an entity within a sample.
A flag indicates if the entity was
detected in each sample as follows:
Present means the entity was
detected, Absent means the entity
was not detected, and Marginal
means the signal for the entity was
saturated.

This filter removes irreproducible
entities from further consideration
by your analysis.

MPP Application Guide
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Steps Detailed Instructions Comments

d Clear the Absent check box. Thisflag ~ + The number of entities displayed

is useful when you want to identify above the profile plot is expected to
missing entities in the sample data. decrease as you progress through
e Click atleast____ out of X samples the workflow.

have acceptable values. The “X" is
replaced in your display with the total + A “one-hit wonder” is an entity that

number of samples in your data set. appears in only one sample, is

f Type 2 in the entry box. By setting this absent from the replicate samples,
parameter to a value of two or more, and does not provide any utility for
“one-hit wonders” are filtered. statistical analysis.

g Click OK.

h Review the profile plot. You are
encouraged to repeat the Re-run Filter
until you obtain the best results for
your experiment.

A workflow Type - Analysis: Significance Testing and Fold Change (Step 3 of 8) x|
Steps Filter Flags
s weport IF flag valuss are present, entities are Fitered based on their flag valuss, Otherwiss, entities are fitered based on their signal intensity values, To change the filter criteria, cick an the "Re-run Filtsr” buttan,
. Summary Repor
2. Experiment Grouping Displaying 2107 out of 3390 entities where atleast 2 out of 8 samples have flags in [P, M].
4. Filter By Frequency 15
5. QC on samples
6. Significance Analysis
7. Fold Change 10
6, IDBrawser Identfica...
o 5
E}
&
=
z
2
3
= o
=
@
o}
=
E
s
= -5
-10
-15
Infectec Not Infected
Infection
AR
Help <<pack | pests> | Ensh | oncel |
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Steps

Detailed Instructions

Comments

4 Filter the remaining entities in your
samples based on their frequency
of occurrence among the samples
and conditions. Filter by
Frequency (Step 4 of 8).

ﬂﬁlter Parameters

Filtering Conditions

Retain entities that appear in at Ieastl 100.U| e

" of all samples

x|

£ of samples in only one condition

& aof samples in at least one condition

" of samples within each condition

Cancel

Bl workflow Type - Analysis:

Steps Filter By Frequency
1. Summary Report

2, Experiment Grouping

a
b

ficance Testing and Fold Change (Step 4 of 8)

Review the summary plot.

Click Re-run Filter to enter parameters
into the Filter Parameters dialog box.
Type 100 in the Retain entities that
appear in at least.

Click of samples in at least one
condition.

Click OK.

Review the profile plot. You are
encouraged to repeat the Re-run Filter
until you obtain the best results for
your experiment.

Click Next.

Entities re filtered based on their Frequency of occurance across samples. Define the stringency of the fiter by selecting the minimum percentage of samples in which entity must pass the filer or by selecting the minimum
percentage of samples within any x out of ¥ conditions in which the entity must pass the filer, To change the Fiter criteria, click on the *Re-run Fier" button,

» Set the minimum % and the
applicable condition of samples
that an entity must be present to
pass the filter: (1) of all samples
(conditions are not evaluated), (2)
of samples in only one condition
(one and only one condition) (3) of
samples in at least one condition
(one or more conditions), and (4) of
samples within each condition (all
conditions).

» For experiments that contain five or
fewer replicates, 100% of all
samples is recommended. For
experiments with a larger number
of replicates, the filter frequency
percentage may be lowered. A
larger % removes more entities.

3. Filter Flags

Displaying 917 of 2107 entities where at least 100.0 percent of samples in any 1 out of 2 conditions has flag P

5. QC on samples
6. Significance Analysis
7. Fold Change

8. [DBrowser Identifica, ..

Normalized Intensity Values
o

Infected

Infection

Not Infected

{ Re-run Filter

Help:

<< Back,

text>> | Ereh | conce |
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Steps Detailed Instructions Comments

5 Assess the sample quality of your a Review the summary plot. » QC on samples provides you with
experiment. QC on samples (Step b Highly recommended: Click Back to the first view of the data using a
5 of 8). make adjustments to prior steps in the Principle Component Analysis
workflow to improve the results. (PCA). PCA allows you to assess
¢ Click Next. the data by viewing a 3D scatter
plot of the calculated principle
components.

*  You want your samples to form
discrete groups in the 3D PCA
Scores view based on their
parameter assignments.

Bl workflow Type - Analysis: ficance Testing and Fold Change (Step 5 of 8) x|

Steps QC on samples

Sample quality can be assessed by examining the values in the PCA plot and other experiment specific quaiity plots.
1. Summary Repart

2. Experiment Grauping

Displaying 8 out of 8 samples retained in the analysis,

3. Filter Flags Samples Infection
4. Filter By Frequency 1-1_pH7_pos_01 Mot Infectedt
1-2.pH7_pas_01 Not Infected
1-3.pH7_pas_01 Not Infectec!
6. Significance Analysis 1-4 pH7 pos_01 Mot Infected
3-1.pH7.pos 01 Infected
7. Fold Change 3-2_pH7_pos_01 Infected
&, DBravser Identif 3-3_pH7_pos_01 Infected
3-4_pH7_pas_01 Infected
Legend - 30 PCA Scores
Color by Infection
Y-Axis W Infected
2 W ot Infected
@
@
@
Description
@ . Algarithm: Principal Componerts Analysis
—~ Parameters:
\\ Colurn indices = [1-8]
~— ; Pruning option = [numPrindpalComponents, [4]]
I ~, Z-Axis Mean centered = true
Scale = trus
3D scores = brug
PCA on = Columns
V-isis [Comporert 2 (... =] z-mods [Comporert 31... x|
Help <sfack | destsr | Ensh | goncel
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Steps

Detailed Instructions

Comments

6 Assess the differential significance
of your samples. Significance
Analysis (Step 6 of 8).

Review the summary plot.

Highly recommended: Click Back to
make adjustments to prior steps in the
workflow to improve the results.
Customize the window panes.

Move the p-value cut-off slider(s) or
type a value to change the p-value
cut-off value(s). A larger p-value
passes a larger number of entities.

o 0T, it sk AT 08 T e 1 kit e i, sl b e i 1
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i
gl

[ #cos [ reai

w - .

[ | A .,
L i

o e :j’

Il Erange

Contriamp[[ifacced] =
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cobet | petar | pren | gaees
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i o Tt b 0 e i ] 1 b 1 Sy o e o 40T, it itk (T Gl 08 0 e ) it B 1 et i
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B G on g svshm comgubser:  Aaymgrot

P Testr Cirvmttun. Bargmeriaactiery
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e
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(=
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The statistical analysis is either a
T-test or an Analysis of Variance
(ANOVA) based on the samples and
experiment grouping.

The last row of data in the Result
Summary spreadsheet shows the
number of entities that would be
expected to meet the significance
analysis by random chance based
on the p-value specified in each
column heading. If the number of
entities expected by chance is
much smaller than those based on
the corrected p-value, your entities
show significance among the
parameter values.

The display of a diagram (Venn
Diagram, Fold Change, none, or
other plot) depends on your
samples and experiment grouping
for the analysis.
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Steps

Detailed Instructions

Comments

7

Filter the remaining entities in your a
samples based on their relative b
abundance ratios among the

samples and conditions. Fold

Change (Step 7 of 8).

Review the summary plot.

Move the Fold change cut-off slider or
type a value to change the Fold
change cut-off. The default value is
2.0. A larger cut-off value passes a
smaller number of entities through to
the final results.

Select a value for the Minimum
number of pairs of conditions that
must have entities with a fold change
greater than the cut-off. The default
value is 1.

Click Next.

TCEU Ny rC g

[ —

Parwmn . of pars |

i o]

it [ s | oot

+ The Fold Change workflow step
may be automatically skipped
depending on your experiment
setup (it is skipped using the
Malaria Demo). If your experiment
has a parameter that contains at
least three parameter values, the
Fold Change step is available.

* Fold change is a signed value that
describes how much an entity
changes from its initial to its final
value. For example, when an entity
changes from a value of 60 to a
value of 15, the fold change is -4.
The quantity experienced a
four-fold decrease. Fold change is
the ratio of the final value to the
initial value.

* Fold change analysis is used to
identify entities with abundance
ratios, or, for example, differences
between a treatment and a control,
that are in excess of specified
cut-off or threshold value. Fold
change is calculated between the
conditions where Condition 1 and
another condition, Condition 2, are
treated as a single group.
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Steps

Detailed Instructions

Comments

8 Export the significant entities in
your experiment for identification.
ID Browser Identification (Step 8
of 8).

Review the summary plot.

Highly recommended: Click Back to
make adjustments to prior steps in the
workflow to improve the results.

Click IDBrowser Identification to
export your entity list to Agilent
MassHunter ID Browser. ID Browser is
started and automatically prompts you
to set up your identification method
parameters.

Y e

B8 Compound Identification Wizard

Compound |dentification Browser

e

Please select the identiication methods you wish to apply to the compounds in this .CEF file

~ Compound sefection
" Identity anly highlighted compounds
" Identify only unidentified compounds
(% Identity all compounds

[~ Compound methods
¥ Databass ssarch [C5Y. PED/METLIN]
= Spectial braisearch

¥ Molecular formula generator (MFG)

" Generate formulas for all compounds

' Generate formulas only for unidentiied compounds

Help

<< Back

Hewss |[Enisn |

Select the compounds to identify and
mark the identification method for your
experiment in the Compound
Identification Wizard dialog box.
Click Next.

x

Cancel

» Processing your entities with ID
Browser performs the following
automatically: save the selected
entity list into a CEF file format,
open Agilent MassHunter ID
Browser, and import the saved CEF
file for identification.

* Once identification is completed, ID
Browser returns an identified CEF
file. This CEF file is imported into
the MPP experiment and
annotations are automatically
updated.
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Steps

Detailed Instructions

Comments

f Setup the parameters and values for

your database search.

mpound Identification Wizard ﬂ‘

Compound | dentification Browser
Hunwmpumsfmdmﬁmmledmm

i

C:\MassHunter\Methods\B.05.00\Default m

|| & Identify Compounds Negative lons
asssasesss® ot (]
Search Database:
= & [~ Values to match
Geneiate Formulas
C Molecular formula
@ Mass
C M tme plional)
M d time (i sed]
Mass 5.00 ppm ¥
Retention time  ]0.100 minutes
Help «Bak | penn | g | cams |

I\ compound Identification Wizard x|

Compound |dentification Browser
Please set paramelers for idenlification techniques
tion method

C:\MassHunter\Methods\B.05.00\D efaul.m S| @
=/ Identify C
|ES=an:hDa|-ban
L
Generate Formulas
[ Charge states, if notknown | [ Agoregates.
" Dimers eg. [MH}
Chaige state range ]1
" Times  eg. [MH}
Help «Back | e | prish | cancel |

Mummlbadpe&:mmdlmn
peaks are not specified graphically:

s

Peak Limits

==

~ Charge states, if not known — [~ Aggregates
™ Dimers  eg.[MsH
Charge staterange |1 =
I~ Timers &g, [3MsH]e

Negative lons SeachMode |  SearchResuls
~ Contribution to overall score

Mass score 100.00

Isotope abundance score 60.00

Isotope spacing scote 50,00

Retention time score: 100.00
Expected data variation

MS mass: 20 mba + |56 ppm

MS isotope abundance: 75 %

MS/MS mass:  [5.0 mba + |75 ppm
Retention time: 0.115 min

Negativelons | Scoring SearchMode 3| Search Aesuls
(~lon search mode

e oy b ot "

mmhﬂnmﬂemﬂ

€ Neutral entries

(% Cation or anion entries

(This choice is not applicable to CSV databases.)

Negaiivelons | Scoing |  SeachMode |
[~ Search Results
| ¥ Limit to the best

10 hits
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Steps Detailed Instructions Comments

R (& L
H;-melmuorﬂm y Limits on input masses
& set parameters for identification techniques p which fomud
I Ay ( M; shouldbe 7500000
C:\MassHunter\Methods\B.05.00ADefaut m =S| @ s O e
¥ Minimum overall score [35.000
S Identify Compounds Allowed Spe .q@.@ TR ieacnes M5 o e [7-5a00 oon 7
s [ e m s HER N = I Requie DBE fiom [0 w© [f0
Posilive i [ egalive ions:
(Geneiata Formuas s i [ el D = | Massruom o ol ks [E
. MS ion election state: [even election =
 Allowed Species | Limts (Chaige Siste Jscoing
andiimits | I |
= T [~ Isotope grouping
[ Element [ Minimum [ Massmum i
» C 3 0 Peak spacing tolerance: [ 00025  m/z plus 70  ppm
H 0 120
] o 0 Isotope modek [Cormmon rganic molecuies -
N 0 1]
j s 0 5 Charge state
L 0 3 IV Limit assigned chaige states o a masimum of: 2
= I Treations with unassigned charge & singly-charged
[ 5 * L Allowed Species | Limits ]I:huuaSlda
L 4 —  Contribution to overall score:
Mass score 10000
Help «Back | nenn | Emeh | gencel | Isotope abundance score 6000
Isotope spacing score 50,00
Fietention lime score 10000
~ Expected data variation
MS mass: 20 mba + [56 ppr
MS isotope abundance: 7.5 X
MS/MS mass: [60 wa + [75 ppm
Retention fime: 0115 min

g Click Finish when you have the
method set up for your experiment. ID
Browser automatically begins
identifying your entities and shows a
progress bar.

Operation in Progress

62% Cpd 52 13886 : Starting.

|
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Steps Detailed Instructions Comments

h Review and make adjustments to the
entity identifications as necessary
using the 1D Browser interface.

i Click Save and Return SaveandRetun to
export your entity list back to your
experiment in MPP. You are
automatically returned to the MPP
user interface.

|Agilent MassHunter ID Browser B. s [m] |
Ele Edt Vew Idendfication Method Configuration Help
¥) - 4 < | (b} Run D Wizard E Save and Return
il1 M5 Spectrum Resuks % ||: 1k MS Peaks One: + MFE Spectrum (0.316 min) ||\ & Structure Viewer P
26 1QF vz | ebund | Abung % Noml z Sat No data to display.
» 650.9758 5250 1
#1032 |Cpd 1: C19 H18 NE D10 55; 0.316: + MFE Spectium (0.316 mir] o 131?| T
554 E?MD%EE 6529739 1572 1
54 1317.9713 652 1
451
4
351
3
25
2]
1.5 1317.9713
1 12+ +H4J
05|
1 R e O
7o efo sl oo 1bo0 1Z0 1300
Counts vs. Massto Charge (/2]
"1l M5 Spectium Fiesults | Spectal Difference Resuls | |4] | o
(&} Compound List %
‘ Cpd 7| Label K Nawe %] Fomua %]  Scoe Mass 7| AvgMass StdDev 7] Mass [08] |
3 1| Cpd 1. C19H1E NG OT0S5; C13H18NE D1 7757 643,963 ]
2| Cpdz C3HION4D22, 03 CZEHIDNA D22 £6.93 £33 9802
3| Cpd3 CT4HENBO553.0 C14HENGB 0553 7453 433 9564
4| Cpd4: C24HE NZOT18.0.821 C24HBNZ D18 66,68 6119773
5| Cpd5 C13H2201255. 0.3 CI3HzZ01255] 80] 5239713
5 Cpd6: 0.322 7919571
7| Cpd7 C20HISCING D16, C20HI5 CINA.. 76.85 6339889
3| CodB CI4HIEN2OT0SS: CI4HIBNZD1.. 7972 5319336
; 3| Cpd C14HIZN20353 0 C14HIZN2 9. 770 47,5633
. 10 Cpd 10: 0319 73,9276
[l @ T a0 T _l_l
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Steps

Detailed Instructions Comments

Steps
1. Summary Report

2. Experiment Grouping
3. Filter Flags

4. Filter By Frequency
5. QC on samples

&. significance Analysis

7. Fold Change

B workflow Type - Analy:

j Review your identified entity list in the
ID Browser Identification results. The
molecular formula now replaces the
mass and retention time for identified
entities in the compound column.

k Click Finish when you have completed
the ID Browser Identification.

ange (Step 8 of 8) x|

IDBrowser Identification
Toidentify the Entities thak passed the Feld change cut-off with IDBrowser click o the “IDBrowser Identification butkon.

Identify Entities with IDErowser

Compound p (Corp ] Regulation FC (abs) FC Log FC
C13 H18 N6 01055 4.03E-10 1.19E-11 dlawn) 16.00 -18910 % -14.21)a
C23 H10 N4 022 23E-03 3.68E-05 up| 3.08) 3.0
C14 HG N6 05 53 4BE-03 2.89E-04 up, 2.16 2.1
C24 HE N2 018 28E-04 4.65E-05 up, 2.60 2.6
C13 H22 01255 52E-03 2.01E-04 up, 2.43 2.49]
791.9571@0.321875 4.07E-04 2.98E-05 up, 2.62 2.63 1.39]
C20 H15 CIN4 0165 1.30E-11 5.66E-14 down’ 16.00 -34934.0% -15.08
C14 H1E Nz 01055 5.31E-11 6.38E-13 down 16.00 -121746.46 -16.59
C14 H12 N2 0953 1.79E-03 1.37E-04 up, 2.01 2.01] 1.00]
793.9276@0.31875 3.26E-03 1.48E-10| owm 16.00 —41750.41 -15.35
C12 HE N4 09 54 v 18 -2.18 -1.13
C3 HE 05 53 ) .00 -2.00] -1.00]
Clo H3 CI015 own. .93 -2.93 -1.5%
C16 H7 CI N4 01154 ovim 16.00 -101585.82 -16.63
C6 HE N2 03 55 owm 16 -3.16 -1.66
135.9332@0.330125 1.43E-03 v 21 -2.21 -1.14
C12 H5 CI N4 0954 2.28E-15 down 16.00 -43339.32 -15.40
974.3772@0.37175 1.19E-03 down’ 16.00 -127095 63 -16.96
C13 H23 NS 025 7.85E-07 up, 2.56 2.56] 1.3
C12 H14 N4 0 8.58E-12 ouim 00 ~81736.20 ~16.32]
C16 H23 N5 01053 1.75E-08| owm 00 ~25534.73 -14.64
C18 H9 13 010 2.07E-10 v 00 -235596.20 -17.85
C4Hl0 025 4.28E-13 ) .00 -232076.61] -17.82
C13 H1Z N11O 3.53E-10 own. .00 -27E17 08 -14.75
C14 HI3 N7 02§ 2.43E-11 ovim 00 -218809.95 -17.74
274.560280.62724996 2.26E-03 up, 27 2.27] 118
C13 H17 N3 017 52 3.56E-11 dawn 16.00 —49757.84 -15.60
C6HS MO 7.90E-12 down 16.00 -214511.75 -17.71
C16 HE M2 0185 6. 76E-11 down’ 16.00 -42292.68 -15.37
250.7883@0.74450004 §.57E-14 down 16.00 -291330.66 -18.15
C5 HE N4 03 53 5.26E- ouim 00 -3825816.50, -21.87
C17 H9 €12 N 0855 owm 00 ~307682.91 -18.23
€23 H17 N3 014 v 00 -49340.76 -15.59
C18 Ha M2 010 + 0.936 ) .00 -420408, 34| -18.90
C28 H25 N 018 own. .00 -315417.03 -18.27
C6 HE N2 O ovim 4.30 -430 —2.11
156.5247@2 66825 owm 16.00 -54384.98 -15.73
C5 H11 NS 052 9.15E-11 v 16.00 -33049.86 -15.01
CBH14 M4 025 2.71E-08 down 16.00 -128892.02 -16.98 )
[EENVIPR:Y) A GnE 11 Acvam, T An A3Ee7 an (L)

Help.

<< Back | Hest >3 | Frish | cancel |

« The Analysis: Significance Testing
and Fold Change workflow is now
complete and you are immediately
returned to the main MPP interface.
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Steps Detailed Instructions Comments

Display Pane

i, o WS
by Sy " T Wariable Euprivennt | e
Menu Bar

Workflow Browser - z
List of operations relevant for the  frees:

Project Navigator
List of the experiments within
the current project.

qr&.lpsofnpera’ci:nsfaﬂ'neanarvsis. Ml

iR . .

A’ ,,J' Interactive views for selections
made in the Experiment Mavigator |

.= Experiment Navigator 0
S iivend Lists samples, interpretations, |\

et analyses, and favorites within = 8=
T the selected experiment.

\

i : ]L_end the Wordiow Browser.
AT,

] g} |

ral

Information related to the curent view e

R =
L RFRF s
and a memory monitor. Click the Tt Somrs

1 : kot ] o
Legend = — L:!j; =
Color key related to - 1 -
the curent view. 1 '
SelCemr. 1-3Cen. 13Con Qed,Con Felfon Do2Cen BoBen BedCam DoLisln 230 mmnmmdmmm”w' ‘:mn“wm "

A Lagies Wy
o P B s P
> e e — = e e— = o e et — i o— o— o—
T T T
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b. Save your project

Save your current analysis as a TAR file for archiving, restoration
of any future analysis to the current results, sharing the data with a
collaborator, or sharing the data with Agilent customer support.

Steps Detailed Instructions Comments
1 Export your project to a TAR file. a Click Project > Export Project. * You have completed creating your
b Mark the check box next to the project and analyzing an
experiment you wish to save experiment. It is recommended to
¢ Click OK. archive your progress by exporting

your project.

Ethoose Experiments ﬂ

Select experiments to export with the project. all the contents of the
experiment will be exported and can be imported later,

¥ Malaria Dema samples

Help | Cancel |

d Select or create the file folder.
e Type the File name.

f Click Save.
A
Save in: | Malaria Demo = 2 oEE
Desktop
My D s
Computet
@ Fiegamz:  [Malaria Demo samples.ta Save
Hetwork Files of type:  [Tar archive (*.tar) =] Cancel
g Click OK.
x
@ Exported project to C:iProgram Files\AgilentiMassHunteriWorkstation, . . . 'samplesiMalaria DemoiMalaria Demo samples, tar
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6. Perform Advanced Operations

38

The operations available in the Workflow Browser provide the tools
necessary for analyzing features from your mass spectrometry data
depending upon the need and aim of the analysis, the experiment
design, and the focus of the study. This helps you create different
interpretations to carry out the analysis based on the different
filtering, normalization, and standard statistical methods.
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BioCyc Pathway/Genome Databases

Includes BioCyc Pathway/Genome databases from the
Bioinformatics Research Group at SRI International®, used under
license.

==y
il

/:'-)
CYcC
Database Collection

A

http://www.biocyc.org/

Citation based on use of BioCyc

Users who publish research results in scientific journals based on
use of data from the EcoCyc Pathway/Genome database should
cite:

Keseler et al, Nucleic Acids Research 39:D583-90 2011.

Users who publish research results in scientific journals based on
use of data from most other BioCyc Pathway/Genome databases
should cite:

Caspi et al, Nucleic Acids Research 40:D742-53 2012.

In some cases, BioCyc Pathway/Genome databases are described
by other specific publications that can be found by selecting the
database and then going to the Summary Statistics pages under the
Tools menu. The resulting page sometimes contains a citation for
that database.
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