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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?

The Agilent workflow guides and overviews, online Help and user guides
provide you with additional detail, techniques, and explanations to perform
advanced analysis operations.

e Agilent MassHunter Mass Profiler Professional User Manual. You can find
a PDF copy in the MPP installation folder C:\Program Files\Agilent\
MassHunter\Workstation\Mass Profiler Professional\docs\manual.

e Agilent Metabolomics Workflow - Discovery Workflow Guide
(p/n 5990-7067EN, Revision B)

* Agilent Metabolomics Workflow - Discovery Workflow Overview
(p/n 5990-7068EN, Revision B)

¢ Class Prediction with Agilent Mass Profiler Professional Workflow Guide
(p/n 5991-1911EN)

¢ Class Prediction with Agilent Mass Profiler Professional Workflow
Overview (p/n 5991-1912EN)

e MassHunter Profinder Quick Start Guide and online Help
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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.

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.
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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. For Agilent data, you can use either MassHunter Profinder
or the MassHunter Qualitative Analysis program to find features.

MassHunter Profinder

To analyze Agilent LC- and CE-TOF/Q-TOF data in Mass Profiler Professional,
MassHunter Profinder is the preferred program to extract features from your
sample data. MassHunter Profinder is optimized for batch feature extraction
and offers three different feature extraction workflows.

Refer to the MassHunter Profinder Quick Start Guide and online Help for
details. on the Mass Profiler Professional Supplemental disc.

MassHunter Qualitative Analysis

The features in your sample data can be 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 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.
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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.

Non-Agilent Data

You can use Mass Profiler Professional to process non-Agilent data. Once
imported into Mass Profiler Professional, you can do statistical analysis and
visualizations on non-Agilent data in the same way that you analyze Agilent
data, except you are not able to do:

Spectral visualization
Compound identification (using ID Browser)

Create a recursion list (for further mining of the data once interesting
features are identified)

Create an MS/MS inclusion list

1 Use your non-Agilent data acquisition and analysis program to extract the
features in your sample data.

2 Export your non-Agilent data to a spreadsheet file in comma-separated,
tab-separated, or Excel (.xls and .xlsx) format. Make sure that these
required columns exist in the spreadsheet in this order:

RT
Mass
Compound Name
Formula
CAS ID
One or more Signal columns with non-specific column headers and only
numeric values in each column
Please note that:

Mass Profiler Professional recognizes only the named required columns
(RT, Mass, Compound Name, Formula, and CAS ID), plus these optional
columns: KEGG ID, ChEBI ID, HMP ID, Lipid ID, NCBI gi ID, and
Swiss-Prot ID.
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Mass Profiler Professional identifies all other columns that contain
numeric values as signal columns. However, you can clear any column
that Mass Profiler Professional wrongly identifies as a signal column.

Only the protein entities with a valid UniprotKB Accession values
specified in the Swiss-Prot ID column are considered for mapping in
pathway analysis. UniprotKB Entry name is not considered for
mapping.

A generic file can contain one or more samples and many such files can
be used to create an experiment. Given a set of generic files, if the same
sample name occurs multiple times in the same file or across files, Mass
Profiler Professional uses only the first instance (in alphanumeric file
name order) of the sample.

Mass Profiler Professional supports Identified, Unidentified, and
Combined (Identified + Unidentified) types of experiment creation for
Generic data. Select one of these three experiment types during
Experiment Description. The first entry that appears in any one of the
Compound Name, CASID, Swiss Prot ID, and Formula columns (in that
order) is used to name the entity. If no entry appears in any of these four
columns, the compound is considered to be unidentified.

SIS Compound Name Formula CASID KEGGID ChEBIID HMPID LipidID SwissProtiD |1-1 pH7 pos 01 1-2_pH7_pos_01
410.0033 0.298625 43892 34
352.0715  0.3075 Griseofulvin 126-07-8 41515 37
693.9807 0.32 237861 282
695.9493  0.32025 112335 9C
433.9571 0.318625 126290 12t
611.9776 0.321375 391212 43¢
529.9748 0.321375 815284 1052
791.9571 0.321875 184395 171
541.0607 0.419 cyclic adenosine diphosphate ribose 119340-53-3
427.0293  0.45175 Zidovudine diphosphate 106060-89-3
265.9593  0.74725 2,3-Diphospho-D-Glyceric Acid 138-81-8
559.0709  0.929 N1-(5-Phospho-D-ribosyl)-AMP 1109-75-7
427.0292 0.936 Zidovudine diphosphate +0.936 106060-89-3

122.048 1.066625 Niacinamide 98-92-0 573554 523
346.1166 5.071375 Nifedipine 21829-25-4 95548 73
332.0699 6.865624 Fluorescein 22123 27
418.2698 10.325 Simvastatin 79902-63-9
174.1119 0.358 Arginine 74-79-3 143150 197
348.0486 0.575 Inosine 5'-monophosphate (IMP) 131-99-7 624724 571
344.1836  8.48075 Granisetron metabolite 1 81795 83

Figure 3 Example spreadsheet to import non-Agilent data. Click this image to open the spreadsheet
file for use as a template.
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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|

rojeck
" Open existing project
" Open recent project

Selectracent project. [New Project

[~ 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 or import 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 @
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Steps

Detailed Instructions

Comments

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

Create New Project

MNew Project Details

a TypeMalaria Project oryour
project information in Name.

b Type descriptive information in Notes.

¢ Click OK.

x

Name IMa\ana Project

Notes

Project containing the Agilent Malaria Demol

‘ Help

Cancel

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

Euperiment Selection Dialog

An experiment is an organized collection of LC[MS or GC/MS sample data from a
given data source, IF you have an experiment you wish to use from a previous
project, please choose "Open existing experiment. " ¥ou may alsa create a new

expetiment with new data or previously imported data.

a Click Create new experiment.
b Click OK.

[ Choose Experiment

" (Open existing experiment

‘ Help

Cancel

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

a Type a descriptive name for the
experiment in Experiment name.

b Select Mass Profiler Professional for
Analysis type.

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

d Select Analysis: Significance Testing
and Fold Change for Workflow type.

e Type descriptive information in
Experiment notes.

f 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 can 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.

10
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Steps Detailed Instructions Comments
Blenperment x| * Table 1 on page 12 and Table 2 on

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 demao

Analysis bype IMass Profiler Professional

Experiment kype IUnidentiFied

Ld L L

‘Workflow type IAnaIysis: Significance Testing and Fold Change

Expetiment nokes | Malaria LCMS ESI+ pH 7

Help | Cancel |

page 12 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.
 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.

Mass Profiler Professional Application Guide
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Table 1  Table of selections and entries for the New Experiment dialog box

Dialog Box Option  Your Choices Comments
Experiment name <none> Describe this experiment
Analysis type Mass Profiler Professional “Mass Profiler Professional” must be selected.

<other choices depending on Order IDs>

Experiment type Combined (ldentified and Unidentified) <see Table 2 on page 12>
Identified
Unidentified

Workflow type Analysis: Significance Testing and Fold Change

Class Prediction: Build and Test Model
Data Import Wizard

Experiment notes Enter other experimental notes.

Table 2 Table of data sources and file extensions based on Experiment Type

Experiment Data Source File Types Comments
Type
Identified MH Quant Compounds identified by MassHunter Quantitative Analysis.
ChemStation FIN Compounds identified by ChemStation Quantification or
Screener processes
Profinder/MH Qual .CEF Find by Formula
MH Qual (GC Scan) .CEF Identify by Unit Mass Library
ICP-MS .CSV Identified by IP-MS software
AMDIS FIN Compound identified by an AMDIS target library
Generic XLS Entries identified by Compound (column C), Fermula (column D),
XLSX CASID (column E)
.CSV
TIXT
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Table 2 Table of data sources and file extensions based on Experiment Type (continued)

Experiment Data Source File Types Comments
Type
Unidentified Profinder/MH Qual .CEF Find by Molecular Feature Extractor (MFE)
MH Qual (GC Scan) .CEF Find by Chromatographic Deconvolution
ICP-MS .CEF Identified by IP-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)
.CSV
IXT
Combined Profinder/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 .CEF Identified by IP-MS software
AMDIS ELU Targets and components discovered by AMDIS
Generic XLS Combination of entries identified by and not identified by
XLSX Compound (column C), Formula (column D), CASID (column E)
.CSV
TIXT

Mass Profiler Professional Application Guide
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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 4) 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"”

F——— -

Step 1
Select Data Source

Step 2
Select Data to
Import

Steps3 &4
skipped

Step 5
Sample Reordering

Step 6
Experiment
Grouping

)

Step 7
Filtering

Step 8

Alignment

Step 9
Sample Summary

Step 10
Normalization
Criteria

Step 11
Baselining Options

a0l

I
I
I
I
I
I
I
]

GotoStepf ——

GotoStep9 —

Create an initial analysis

Figure 4 MS Experiment Creation Wizard

Steps Detailed Instructions

Comments

1 Select the data source that a Click MassHunter Qual and select
generated the molecular features
for your experiment in the MS

Experiment Creation Wizard (Step b Click Next.

10f 11).

EMS Experiment Creation Wizard {Step 1 of 11} i

Homo sapiens for the Organism if you
are using the Malaria Demo data set.

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 Einishy iZancel

If you are using your own data set,
click the source of your sample
files, and select the Organism of
the sample files or select None.
Note that selecting an Organism is
most important when you use the
Pathway Analysis features of MPP.
If you are importing a non-Agilent
data file, click Generic.
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Steps

Detailed Instructions

Comments

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

Experiment Creation Wizard (Step

2 of 11).

a Click Select Data Files.

EMS Experiment Creation Wizard (Step 2 of 11) )

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

Type I

Selected files and samples

“Seledt DataFies || Select Samples

Remove |

Help

<< Back | Mext »> I Finishi I Cancel I

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

 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 12 fora
comprehensive list of data sources
you can select from based on your
experiment type.

+ To control your progress through
the wizard dialog boxes:

Click hext=> | to go to the next

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 can 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.

Mass Profiler Professional Application Guide
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Steps Detailed Instructions Comments

x|
Lookin: [ ] Malaria Demo =l 2 EE

Fiegeme:  [ios_D1.cef" "3-3_pH7_pos_01.cef" "3-4_pH7_pos_01.cef” Cpen
Files of type: |MassHunterua\ - Combined (* CEF) Ll Cancel

d Click Open to load the selected files. < Replicate samples are from the
collection of multiple identical

e Click Next. .
samples from a population. When
B replicate samples are evaluated a
Select Data to Import | . b . d h | |
Data may be imparted from Fles or previous sxperiments result is obtained that more close y
approximates the true value of the
Type Selected files and samples X
= 1o poe_OLcof population.
=] 1-2_pH7_pos_01.cef
B 1-3_pH7_pos_D1.cef
[ L 4-pH7:pes Dticck * You can review and make changes
B 3-1_pH7_pos_01.cef . .
] 52 oH7_pos_01.cef to your selection during the next
e oo e i step before finalizing the
B 3-4_pH7_pos_01.cef ) i
experiment creation.
Selack Data Fls §|  Select Samples Remove |
Help << Back | et = | Eirristy | Cancel |
A progress indicator is shown while
Progr - . .
g Sales 1. your files are imported into MPP.

Cance]
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Steps

Detailed Instructions

Comments

3 Review and order the sam
based on the independent
variables in your experime

ple files a

ntinthe b

MS Experiment Creation Wizard

Click one or more samples that you
want to reorder.

Click the Up @ | or Down g button
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.
x|

Sample Reordering

order will be used thraught out the sxperiment.
Deselect the samples that nesd not be imparted.

To re-order the samples, select the samples and Use the appropriate buttans on the right ta move samples up or down. This sample

Select

Sampls Name

[ 1-1_pH7_pos_01

1-3_pH7_pos_01

1-4_pH7_pos_01

[3-1_pH?_pos_1

[3-2_pH?_pos_1

[3-3_pH?_pos_1

< << =< =<

[3-4_pH?_pos_01

Select Al Unselect All

ol

I Help.

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

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

Mass Profiler Professional Application Guide
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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.

* Anindependent variable is an
=l essential element, constituent,
e T —— attribute, or quality in a data set
e ettt e el ks ey i that is deliberately controlled in
yabs e your experiment. An independent
Displaying & sample(s) with 0 experiment parameter(s). To change, use the button controls below, variable is referred to as a
=l 1 parameter and is assigned a
Samples ﬂ

i parameter name.

—2_pl

2 + The attribute values within an

H7. Q

H7 _pos_0

H7 _pos_0 . .
R independent variable are referred to
L7 posd as parameter values. Samples with
4_pH7 pes 0 the same parameter value and the

e e | | same parameter name are treated
I Help << Back | Mext > | Einish | Cancel | as repllcates'

+ Parameter Type options:
Select Non-Numeric if the

«| b Type aname for your Parameter name S HE
arouping of samples in the Add/Edit Experiment grouping is not a quantitative
SESSTEISEREGTE | Parameter dlog box Type oo
sk . et o e o e Tnfection for the Malaria Demo. elect. Numer!c |f the grouping

paransar e fofetin ¢ Click your replicate Samples that value is quantitative or a value
e e | T B share the same first parameter value that reflects a degree of

Samples Parameter Yalues

in your data. For example: proportionglity among the
1-1_pH7_pos_01 samples with respecttoan

T 1-2_pH7_pos_01 independent variable. A numeric

52 5H7_pos 01 1-3_pH7_pos_01 parameter type allows some data

3-3_pH7_pos_DL

4451705 01 1-4_pH7 pos_01 plots to be scaled by the
T | d Select the Parameter type for your parameter values.
| Help Cancel

grouping. Non-Numeric is selected
for the Malaria Demo.
e Click Assign Value.
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Steps

Detailed Instructions

Comments

Assign Yalue x|

Enter a walue For the selected samples
ot Infected]

I

Add/Edit Experiment Parameter x|
Grouping of Samples

Samples with the same parameter values are treated s replicate

samples. To assign replicate samples their parameter values, select

the samples and ciick 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-umeric =]

Parameter Values [
Not Infected
Not Infected
Mot Infected
Mot Infected

Samples
1-1_pA7_pos_01
1-2_pH7_pos_01
1-3_pH7_pos_01
1-4_pH7_pos_01

Assign Value. .. Clear

‘ telp Carcd

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.

g Click OK.

h 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

i Click Assign Value.

j Type the value for your second

grouping in the Assign Value dialog
box. For the Malaria data type
Infected.

k 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.

m Review your entries and grouping

assignment accuracy in the Add/Edit
Experiment Parameter dialog box.

n Repeat the value assignments for

individual or multiple samples as
necessary to make corrections or
changes.

o 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.
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Steps

Detailed Instructions

Comments

€1 addEdit Experiment Parameter [ X

Grouping of Samples
Samples with the same parameter values are treated as replcate
samplss. Ta assign replicate samples their parameter values, select
the: samples and click on the "Assign alues” button, and enter the
value for the group. Set the parameter type to ‘umeric' to interpret
the parameter values as numbers.

Parameter name  [infection

Parameter type [Hon-fiumeric

Samples

Paramater Yalues [

1-1_pH7_pos_0L
1-2_pH7_pos_01
1-3_pH7_pos_01
1-4_pH7_pos_01

Not Infected
Mot Infected
Mot Infected
Mot Infected

p Repeat Add Parameter if your data

has more than one independent
variable.
Click Add Parameter.
Repeat the steps above until you
have assigned a parameter name,
type, and value to all of your data.
Review step 5 OPTIONAL: Re-order

» You may change the value of any
sample, or group of samples;
highlight the sample and click
Assign Value or Clear.

» Note: You may add grouping or
change your grouping during the
Analysis: Significance Testing and
Fold Change Wizard and at any

TR rfeed your parameter values and step 6 time thereafter.
2 pH7_pos 1 frfeded OPTIONAL: Saving and importing
3-4_pH7_pos_01L Infected

experiment grouping information in a
spreadsheet. These steps provide
advanced instructions to manage your
parameters and parameter name
assignments using the wizard toolbar
and a spreadsheet application.

q Click Next when you have completed
your experiment grouping.

fssin Yalue, Clear
carvdl

‘ Help

M5 Experiment Creation Wizard (Step 6 of 11) x|

Experiment Grouping
Experiment parameters define the grouping or replicate struckure of your experiment. Enter sxperiment parameters by clicking on the
“Aidd Par ameter” button, You may enter a5 many parameters as you ke, buk only the first bwo parameters will be used For analysis in
the quided workFow, Gther parameters can be used in the advanced analysis. You can slso edit and re-order parameters and parameter

walues here.
Displaying 8 sample(s) with 1 experiment parameter(s), To change, use the button contrals below.
Samples Infection
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
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, .. I Edit: Parameter...

DElete Parameter: |

<< Back | Mext = | Eiriisty | 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 S or Right mE button.
x
Experiment Grouping
Experiment parameters define the grauping or replicate structure of your experiment. Enter experiment parameters by clicking on the
“add Parameter” button. Vou may enter a5 many parameters as you like, but only the First twa parameters wil be used For analysis in
the quided workFlow, Other parameters can be used in the advanced anabysis. You can slso edit and re-order parameters and parameter
walues here,
Displaying 8 sample(s) with 3 experiment parameter(s). To change, use the button contrals belov.
Samples | Infection | Testcroup [N (R
-1 pH7_pos_0 Mot Infected Walue 1
-1_pH7_pos_0 }\_nletled value 2
~2_pH7_pos_0 Not Infected valug 1
-2_pH7 _pos_0 Infected Walue 2
1-3_pH7 pos_01 }WD( Infected Walug 3 i
3-3_pH7 _pos_ 01 Infected Walue 3 2
1-4_pH7 _pos_01 }Wﬂi Infected Walue 4 1
2-4_pH7_pos_01 [infected walue 4 H
Add Parameter Edit Parameter. Delete Parameter |
’ Help ccBack | Mt | Ao concel |
¢ Re-order the parameter values by
selecting a parameter column, then
click the Re-order parameter values
v button.
d Click one or more values that you
want to reorder.
e Click the Up @l or Down €| button
to reorder the selected value(s).
f Click OK when the order for this
parameter is complete.

6 OPTIONAL: Saving and importing  a Save the experiment parameters and
experiment grouping information parameter values to a .tsv. Click the
in a spreadsheet. Save experiment parameters to file

button 35 .
b 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 2=, .

* 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.

Blorder Parameter Yalues x|

Order Parameter Values
The order in which the canditiors appear in the window below wil be
the order in which they are displayed in views, For example, in &
Prafile Flot, the first listed condition in the window 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

(]
©
‘ Help cancel

* 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.
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Detailed Instructions

Comments

@i

L2 = | Malaria Application.tsv - Microsoft Excel

Home Insert Page

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

o B 22

Formi Dsta Revies view 8dal @ (@ = @& =

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

Al < B | samples 2
) B © D E |
|1 |samples _mfectmn Test Group Test #iMalaria Application.tsy - Notepad -0l x|
| 2 1-1_pH7 pos 01 Mot Infected walue 1 1 Fle Edit Format iew Help
I 3 1-2_pH7_pos 01 Mot Infected “alue 2 1 Famples Infection Test Group Test |«
% 1-1_pH7_pos_01 Mot Infected walue 1 1
| 4 1-3 pH7_pos 01 eiS SR T Vvalue's = 1-2_pH7_pos_0l  Wot Infected value 2 1
| § 1-4_pH7 pos 01 Mot Infected walue 4 1 1-3_pH7_pos_01  Not Infected walue 3 1
= 1-4_pH7_pos_01 HWot Infected value 4 1
|| & 3-1_pH7 pos 01 Infected Walue 1 2 3.1 pH7 pos_0L  Infected value 1 2
7 |3-2_pH7_pos_01 Infected walue 2 2 3-2_pH7_pos_01 Infected value 2 2
3-3_pH7_pos_01 Infected wvalue 3 2
|l 8 |3-3 pH7_pos_o1 Infected value 3 2 3_4_EH7_EDS_01 infected Valig.4
| 9 3-4 pH? pos 01 Infected “alue 4 2 -
10 i H 4
|43 malaria application FJ TS m
Ready | |[E=o 100 =} U
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Steps

Detailed Instructions

Comments

7 Filter the molecular features by a Mark the Minimum absolute
abundance, mass range, number of abundance check box under
ions per feature, and charge state Abundance filtering.
in the MS Experiment Creation b Type avalue of 5000 counts.
Wizard (Step 7 of 11). ¢ Clear the Limit to the largest and
Minimum relative abundance check
boxes.
x|

Filtering

experiments Wumber of ions’ filter is Wumber of Model ions'.

Filtering during the data import process may be used to reject low intensity data o restrict the rangs of data. After data is imported,
there are several filkering options that may be applisd: Fiter by Frequency, Abundancs, Yariability, Flags and Annotation. For AMDIS

Abundance filtering

[V Minimum absolute abundance 5000 counts
compounds
[~ Minimum relative abundance %

Retention time filtering

I~ Limit to the largest

|V Use all available data

Min BT (0L0719)  |0.0718
Max RT (1541013 |15.4101

Mumber of jons

* Minimum number of ions 2

€ Single ion compounds only

Mass filtering

I~ Uss all available data

Min Mass (S0.0167) 50,00
Max Mass (2589.16)  [1000 |

Charge states

€ Al chargs states permitted

" Multiple charge states required

]

| e

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

Mark the Use all available data check
box under Retention time filtering.
Clear the Use all available data check
box and type 50. 00 for the 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.

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.

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.
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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).

a Clear the Perform RT correction
check box.

b Type 0.1 %and 0.15 min for RT
Window. A smaller value reduces
compound grouping and leads to a
larger list of unique compounds.

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

d Click Next.
M Experiment Creation Wizard {Step 8 of 11) x|
Alignment Parameters
Uridentified compounds from diferent samples are aligned or grouped together if their retention times are within the specified tolerance
window and the mass spectral similarity as determined by a simple dat product calculation above the specified level,
Retention time Correction
I~ Perform RT carrection
M Alowed BT shift = [0.5 % jo.5 min
Mass Window = 15.0 ppr 4 2.0 i
RT Correction Method
& Without Standards
O With Standards
o, of Internal Standards [T 2=
RT{rinutes mass(Da)
i
2,
Compound algrment
RT Window = 0.1 % + o.15 min
Mass Window = 5.0 ppm + 2.0 mba
| Help << Back | Mext => | Finiish | Cancel |

» 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.

24

Mass Profiler Professional Application Guide



Steps

Detailed Instructions

Comments

9 Review the compounds present a Click the Compound Frequency tab.
and absent in each sample inthe b Clear the Export for Recursion check
MS Experiment Creation Wizard box.

(Step 9 of 11). ¢ Click Next.
eE—

Retention Time Frequency

Merged Compound Mass
155 969460 13366658
50.1684€0.133

196.9908€0.27633336
[230.100506.27533998

Preven Merged Enty Specra Teoend- Composie Spacvs
Compostte Spectra 1150.2684@013366660

@, MS Experiment Creation Wizard (Step 8 o 11)

&
|

Sample Summary
From the Enties tab,

tohelp mergng.

)

Enttes| Conpound Frequenc

Totalrumber of Abgned Compounds = 4000

i

500 |

No. of Compounds

00

") _[-1-___[-

Frequency

Frequenoy Nmber [ oax [ 1a% i To50% So-t00% ot
8| 539 472‘ 51| 10| H 1]
7 257 237 i 2 i o
5 F 310 7 6 f i
s 220 208 5 3 1 1
4 253 277 2 2 2 o
3 57 561 5 5 f 2
2 550 569 19 o 2 i
i 14 172 30 s 4 o

1@, MS Experiment Creation Wizard (Step 9 of 11)

Sample Summary

dsplays the freguency of the samples.

Mass vsRT

] Export For Recurson
Total rumber of Algned Compounds = 4000

ot | Compond Freaiency] Mo v T |

Mass

Sample Name Compounds Present [ = s Absent
H7_pos_01
DH7.pos 01
H7_pos_01
H7_pos_01
pos-01
H7_pos_01
H7_pos_01
pos-01

3
4

1
2
i
2
1

B
i
3=
=
i
3-
3o
e

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
independently assess the effects of
your retention time alignment
versus compound alignment.

It is not recommended to export the
compounds for recursion at this
step in your experiment. Better
results are obtained after the data
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 MS box. that was caused by sample
Experiment Creation Wizard (Step ¢ Click Next. preparation and instrument
10 of 11). response.

£

Normalization Criteria

The compounds sssociated with each sampls may be normalized o an intermal standard, percentie shift, quantile andfor an external
scalar.

Hormalization | External Scalar |

Hormalization Algorithm [Hone ~]
lInternal Standard
Percentile Shift
lQuantile

| Help << Back | et = | Eirristy | Cancel |

M5 Experiment Creation Wizard (Step 10 of 11) X

Normalization Criteria

The compounds sssociated with each sampls may be normalized o an intermal standard, percentie shift, quantile andfor an external
scalar.

Mormalization External Scalar

I e External Stalar

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
2-1_pH7_pos_01 1.0
2-2 _pH7_pos_01 1.0
2-3_pH7_pos_01 1.0
2-4_pH7 _pos_01 1.0

Help << Back Mext »» | FEinish | Cancel
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Steps Detailed Instructions

Comments

11 Compare the features in each
sample to the response of each
feature across multiple samples, or
the control samples, in the MS
Experiment Creation Wizard (Step
11 of 11).

samples button.

of all samples.
¢ Click the Finish button

M Experiment Creation Wizard (Step 11 of 11) B

a Click the Baseline to of all

b Select median for the Baseline to

<<Back |

Baselining Options
There are Four baseline options,

hane - This option will treat compounds with largs intensities as more significant than compounds with lssser intensities.
2 Transform - This option should be used when comparing data from dfferent sources.

Bassline each entity to median/mean across samples or control samples - These options wil treat all compounds equally regardless of
their intensity,

~Option

" Hene

" Z-Transform

& Baselneto [medan <] of oll samples

€ Baselneto [iedan <] of control samples

Index Samples Control Samples

- H7 _pos_01

-, H7 _pos_01

- H7 _pos_01

H7 _pos_01

H7 _pos_01

-, H7 _pos_01

- H7 _pos_01

1-1_p
1-2_p
1-3_p
1-4.pl
2-1_pl
2-2_pl
2-3_pl
2-4_p

[=1 o ) KL N Y LN T

H7 _pos_01

HERE > | Finish | Cancel

Help << Back

» 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.
Baseline to 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.
Baseline to 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.

 If you selected Analysis:

Significance Testing and Fold
Change for the Workflow type in
the New Experiment dialog box you
immediately begin your analysis.
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4. Create your Initial Analysis

28

The Analysis: Significance Testing and Fold Change Wizard (Figure 5)
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"

r=-—-- | Skipped when using the
) Malaria Demo data set
Step 1 Step 4 Step 7
Summary Report Filter by Frequency Fold Change
! ! |— — —/—1
Step 2 Step 5 Step 8
Experiment Quality Control on ID Browser

Identification

Step 6 G

Grouping :
I .
Significance I Save your project and
I
I

Samples

Step 3
Filter Flags

Analysis perform advanced tasks

el
A

1

Goto Step4d — GotoStep8 —

Figure 5 Analysis: Significance Testing and Fold Change Wizard
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Steps Detailed Instructions Comments

1 Review the summary of your new a Review the Summary Report. + Familiarize yourself with the tools
experiment. Summary Report b Click and right-click features on the available to you in the summary
(Step 1 of 8). plot, or spreadsheet, to review the report view.

data, change the plot view, export » The Summary Report is displayed
selected data, or export the plot to a as a spreadsheet view when you
file. have more than 30 samples.

¢ Click Next.

[Eworkflow Type - Analysis: Significance Testing and Fold Change (Step 1 of 8) x|

Summary Report
The distribution of normalized intensity values across all samples is displayed in the Prefile Plot.

2. Experiment Grouping MassHunker Qual IDENTIFIED_UNIDEMTIFIED_COMPOUNDS expetimert, Mo, of sample(s): 8

3, Fiter Flags

4. Filter By Frequency
5. QC on samples

6. Significance Analysis
7. Fold Change

8. IDBrowser Identifica...

Log2 Normalized Abundance Yalues

1-1_pH7_pos_0 1-2_pH7_pos_01: L 1-3_pH7_pos_01: L 1-4_pH7_pos_01: L 3-1_pH7_pos 01 L 3-2_pH7_pos.01: L 3-3_pH7_pos_01: L 3-4_pH7 _pos_01.

All samples
Select All Rows
Help Ivert Row Selection < Biack Hext >3 | Eirish Cancel
Clear Row Selection L Selection Mode
Limit To Row Selection Zoom Mode
Select Columns Invert Selection
Invert Column Selection Clear selection
Clear Column Selection Limit To Selection
Reset Filters Resst Zoom
Freeze Columns Before Copy View Qi
Unfreeze Columns Export Column to Datasst
Copy Frint kP
Copy View ckc BEEReD U
PHint Crrlep Trelis
Publish Catview
Export As » Color By venn
Properties iR Properties Cirl+.
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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. Sumrnary Report

3, Fiker Flags

B 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 18.

Click Next when you have completed
your experiment grouping.

Experiment: parameters define the grouping or replicate structure of your experiment, Enter experiment parameters by dlicking on the "Add Parameter" button. You may enter as many parameters as vou like, but only the first
two parameters wil be used for analysis in the quided warkflow. ther 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 change analysis will be skipped if 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. Filker By Frequency

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

5 Qo samples = 33 42 | 65 B8 25
&, Sigrificance Analysis Samples T
7. Fold Change. -1_pH7_pos_0 ot Infectel
-2_pH7_pos_0 ot Infecte
8. IoBrowser Identfica... |13 37 pos 0 ot Infecte
-4_pH7_pos_0 ot Infecte:
3-1.pH7_pos.0 nfecte
3-2.pH7_pos.0 Infecte:
3-3_pH7_pos_0 Infecte:
3-4_pH7_pos_ 01 Infected
add Parameter. .. | Edit Parzmeter,. | 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).

EFilter Parameters

Review the summary plot.

Click Re-run Filter to enter
parameters into the Filter Parameters
dialog box.

Mark the Present and Marginal check
boxes.

£

r-Acceptable Flag:
¥ Present
¥ Marginal
I~ Absent

- Retain Entities in which

-l Ieastl 1000 % of the walues in anvl 1 out of 2 conditions have acceptable values
(e at Ieastl 2 ouk of & samples have acceptable values

Cancel

csback | mers | Ensh | concel |

A flag 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.

30
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4. Create your Initial Analysis

Steps

Detailed Instructions

Comments

Steps

1. Summary Report

2, Experiment Grouping

4. Filkter By Frequency
5. QC on samples

6. Significance Analysis
7. Fold Change

8. IDErowser Identifica..

d

B workflow Type - Analysis: Significance Testing and Fold Change (Step 3 of 8)

Filter Flags

IF flag values are present, entities are fitered based on their flag valuss. Otherwise, ertities are filtered based on their signal intensity values, To change the fiter criteria, click on the "Re-run Filker™ button,

Clear the Absent check box. This flag
is useful when you want to identify
missing entities in the sample data.
Click at least ___ out of X samples
have acceptable values. The “X" is
replaced in your display with the total
number of samples in your data set.
Type 2 in the entry box. By setting this
parameter to a value of two or more,
“one-hit wonders” are filtered.

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.

The number of entities displayed
above the profile plot is expected to
decrease as you progress through
the workflow.

A “one-hit wonder” is an entity that
appears in only one sample, is
absent from the replicate samples,
and does not provide any utility for
statistical analysis.

Displaying 2107 out of 3390 entities where atleast 2 out of & samples have flags in [P, M].

15

10

Normalized Intensity Values
o

Infected

Infection

Not Infected

{ Reerun Fiter

Help

<< Back,

text>> | Engh | cancel
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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).

[Erilter Parameters x|

Filtering Conditions

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

" of all samples
¢~ of samples in only one condition

i aof samples in at least one condition

" of samples within each condition

Cancel

Steps Filter By Frequency

1. Summary Report;

2. Experiment Grouping

a Review the summary plot.

b Click Re-run Filter to enter
parameters into the Filter Parameters
dialog box.

¢ Type 100 in the Retain entities that
appear in at least.

d Click of samples in at least one
condition.

e Click OK.

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

g Click Next.

[Eworkflow Type - Analysis: Significance Testing and Fold Change (Step 4 of 8)

Entities are filtered based on their Frequency of occurance across samples. Define the stringency of the fiker by selecting the: minimum percentage of samples in which entity must pass the fiter or by selecting the minimum
percentage of samples within any x out of y conditions in which the entity must pass the fiter. To change the Fiker criteria, dlick on the *Re-run Fiter" 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, Fiter Flags

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

15

5. QC on samples

6. Significance Analysis

7. Fold Change

10
8. IDBrowser Identifica...

Normalized Intensity Values
o

-10

EE

Infected

Infection

Mot Infected

Help <<pack | mestse | Enish | Concel
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Steps

Detailed Instructions

Comments

5 Assess the sample quality of your a Review the summary plot.
experiment. QC on samples (Step b Highly recommended: Click Back to

5 of 8).

Steps
1. Summary Report
2, Experiment Grouping

3. Fiter Flags

4. Fiter By Frequency

6. sigrificance Analysis
7. Fold Change

8, IDErowser Identifica...

ac

make adjustments to prior steps in the

workflow to improve the results.

¢ Click Next.

[ workflow Type - Analysis: Significance Testing and Fold Change (Step 5 of 8)

on samples

Saaple quality can be assessed by examining the values in the PCA plot and ather experiment specific quality plots.

» QC on samples provides you with

the first view of the data using a

Principle Component Analysis
(PCA). PCA allows you to assess

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.

Displaying & out of 8 samples retained in the analysis.

Samples Infection
1-1.pH7.pos.01 Mot Infected
1-2.pH7._pos.0 Mot Infected
1-3.pH7._pos_0 Mot Infected
1-4_pH7_pos_0 Mot Infected
3-1_pH7 pos.Q Infecte
3-2_pH7_pos_0 Infecte:
3-3.pH7_pos.0 Infecte:
2-4_pH7_pos_0 Infecte:
Legend - 3D PCA Scores
Color by Infection
Y-Axis B Infected
EO W Nt Infected
@
@
Description

\\__Z-Ax is

Parameters:
Column indices = [1-8]

Mean centered = true
Scale =true

3D scores = true
PCA an = Columns

-t [Companent (... 7]

i [Component 3(... x|

Algerithmm: Principal Compenents Analysis

Pruning option = [numPrincipalomponents, [+]]

Help

<< Back

Next »> | Frish | cancel
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Steps

Detailed Instructions

Comments

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

a Review the summary plot.

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

¢ Customize the window panes.

d 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.

| e o Fold Change (5tep  of ) 5 x|
Sops ignificance Analysis
. dragthe pvake atff”
1. sunmary Report the et step o ntties pas the fikr
2
SFhar s OiloyingB1 ot of 917 et stsfyng corected prvalus ak-off 005,
4. Fier o Freauen i
Freseny Selected Test : T Test unpaired ]
5. oC o sanoes vl conputaton; _ Asynptobe
il sty Comecion B tchberg ans
.
7. Fold Chenge z 10 "1
.
& DBromser e il [ peoss | peno: | Peoor [ peoom | peomn d
= 0 % =) 7ol & at
o T — —— it
s ) w a 7 w0 5 .
<520 an % 7‘ 7 o O
530 [ ) & & & .
s i 9 o o
L4
6
Compound___| b Com |
4556876031575 403610 Ts5T0.661a .
5398070032 | toaas 3.0 "
433957160 3 18625 348603 2.16]
611 577600.321374%8 S288-04 260 . .
s25.574800.3213748] 252603 XY
751.957160321875 07E-04 F] n
3359170031725 130611 Sages0s—
531.942300.31775 s31E1L “Ta1746.46] -+
447 97280322 17502 201
5352760031875 326609 airs0.41] 2
479.915700.32762458 EXG =) “2.18) "
217 536160378625 231602 2% 2 3
597 916380.32937502 3o1e-02 253l iz s ]
553.86780.32750002 130E-11] Toises 82 = Oy, o
Te1E-02 =}
L49€-07 2.1} 20 1o o 10 20
210E-12 aEEsz|
Tade-08 1270956
11105
P ey log2(Fold change)
T — 2386071 25534 Ziﬂ select pai _[[Not Infected] Vs [infected] 3]
—— b Fodchangecutoff - ——— o Control Grovp ’W{‘
| e Fold Change (step 6 07 8) ¥ x|
e Significance Analysis
. dragthe pvake atff”
1. sunmary Report the et step o ntties pas the fikr
2
SFhar s Dsplayng 271 ik of 1220 enties satsyng corectadi vk ik of 005,
4. Fiter By Frequen b lalalld
VEEMT oot ress vy Aot deld
5. oC o sanoes vl conputaton; | Asymptone
ke Testng Cocton; | BennieHociberg
7. Fol chngs : v
[ Te—— I I I R R e |
et 220 7 G G ] ES
crected pyshasinfecton Trestne...| 1220 0 36 £
stetedpvseTestnent) e i i =
oscedty chane B L < 2 (@) rfcion) () Gtecton o)
| ¥aS s
b dnfecti.. b Com 0-.[p (Com .| p Cord ¢..[sSRatio®r
L60E-05]5.836-01 6.426-01_2.24E-04| 21.2459.
e ) renen)
257603
830602
503603
257602
361e-01
pakecwof | |——— fpos
b <ok | wot>> | e | conel

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.

34
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Steps

Detailed Instructions

Comments

7 Filter the remaining entities in your
samples based on their relative
abundance ratios among the
samples and conditions. Fold
Change (Step 7 of 8).

steps Fold Change

a Review the summary plot.

b 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.

d Click Next.

1 Sumary Repart o

 dsgthe

3. ke lsgs

4. ik By Froquency.

5.C onsarpes

i@g

@201

/
o1

ol 501 1100)

Teeo1.41]
250.0482€2.03421. ~1.00

Numeric Parameter

[ —

1]
T I | .‘

LT —|

<cont | (] e | _goe

» 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.

Mass Profiler Professional Application Guide
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Steps Detailed Instructions Comments

a Review the summary plot.
b Highly recommended: Click Back to
make adjustments to prior steps in the

* Processing your entities with ID
Browser performs the following
automatically: save the selected

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

of 8).

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

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

method parameters. file. This CEF file is imported into
the MPP experiment and
" annotations are automatically

updated.

Steps

1 Sumery Report

2 EPRIENk GIOUBNT | gersey s with Derowser _IDBrouse lertication

b Com T 5 — o FCabs) I ¥ I TogFc
down| 16@‘ -18910.66) 1421

16.00] “i21746.46] “1e89|

2.00] £l ﬂ 100

16| = 1

it g 2

16g 307682.91] 18.23]

T6.00] 4384 ﬂ 1573
S e g Ko

<cou | oo | o | _goe
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Steps

Detailed Instructions Comments

[ compound Identification Wizard ]

Compound | dentification Browser
Please set parameters for identification techniques
Identification method

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

(= Identify Compounds Negative lons
JM‘-.

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

e Click Next.

B8 compound Identification Wizard

[~ Compound identification methods

|
Compound ldentiication Browser
Plecase select the identification methods you wish Lo apply to the compounds in this CEF fie
~ Compound selection

€ Identify only highlighted compounds
" Idenify only unidertified compounds

& Idenify all compounds

¥ Database search (CSY, PCD/METLIN)
= Spestral (b ssarch
¥ Molecular formula generator [MFG]

€ Benerate formulas for all compounds

' Generate formulas only for unidentified compounds

Help cchock | mewss |[Emsh |

Cancel

f

Setup the parameters and values for
your database search.

x|| | SeachCiteis

Database selection
Database path:

|C:\MassHunten\PCOL\defaul.csv

k searches
i SeachCaee (] Masimu rumbe of pooks o seachwhen [~
Search Database aamum seail 5
'---------- ~Values to match peaks are not specified graphicall:
Generate Formulas -
M Search Criteria
o
Hoss ~ Chaige cariers
 Mass time [ ptional)
[
 Mass tion time sy C.L
vl
[~ Match tolerance 0«
Mass 5.00 pr— ] +NH4

Retention time l 1100

Y T [ | —

Help <« Back

Charge states, if not known ; Aggregates

s St e [1— [~ Dimers &g [2MsH]+
Eiish Cancel |

™ Timers  eg. [3MeH}

Mass Profiler Professional Application Guide
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4. Create your Initial Analysis

Steps Detailed Instructions Comments
—
I\ compound Identification Wizard | Negative lons SeachMode |  SeachResuls
Compound Identiication Browser = ; e
Galb i e - Contribution to overal score
Flosse o=t paranoics for Hentfe 2 M 100.00
C:\MassHunter\Methods\B.05. 00AD efault m S| @ Isotope sbundance score 60.00
Isotope spacing score 50.00
= Identify d Search Ciieria |__Postive lons Retention time score 10000
e —
0 G ) 7Emm\’m
Generate Formulas = NN R R
MS isolope abundance: 75 x
MS/MS mass:  [5.0 mDa + [75 pp.
Retention time: 0115 min
i i Search Mode
. BB ><| Negativelons |  Scoing  [C | SearchResuts
i~ lon search mode
i~ Charge states, if not known — [~ Aogregates PRt Sl s i
e e I1— ™ Dimers e.g. [2MH} masses from simple ions?
I Trimers  eg. [MH] ¥ (s
{5 Cation or anion entries
(This choice is not applicable to C5V databases)
T T Y
Help <<Bwk] Next>» ] FEinish l Cancel I o I I L
 Search Results
¥ Limitto the best
0 hits

38
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Steps

Detailed Instructions

Comments

I compound Identification Wizard [

‘Almdsu-ps:nl G|

MMIMHTBW . " Limits on input masses
$et parameters Ll Mois o &
Pleae set par “ummwimm ( shoudbe  [750,0000
C:\MassHunter\Methods\B.05.00\D efaul m 5| @ L
¥ Minimum overall score 35.000
= Identify Compounds Alowed Spe --1@'@ ™ Masimum MS mass error [7:5000 |
B LD m e | o ot io00 S med Frctkoun = I Reqire DBE fiom [io o [0
(Generats Fomudas | fi Elji=mcel = ™ Masimum umben of ks F
S A A O MS ion election state: [even election v
 Allowed Species | Limts (Chaige State s o
e Dew.l haige Siale s coing |
| Element | Minitmum | Masimum [k
y € 3 0 Peck spacingtolerance: | 00025 m/z,plus 70 ppm
H 0 120
=0 o = Isotope modek [Common crganic molecties ~
N 0 0
: s 0 5 Charge state
| c 0 ] IV Limit assigned charge states to a maximum of: [ 2
T I™ Treations with unassigned charge s singly-charged
. x | " Allowed Species | Limits ]I:hunesue
— L _ =
 Contibutionto overal score
Mass score 10000
Help «Back |t | Frish Concel | Isotope abundance score 50,00
Isotope spacing score 50.00
Reetention lime score 10000
~ Expected data varistion
MS mass: 20 ma + [56 ppm
MS isotope abundance: 75 %
MSMS mass: [5.0 wa + [75 ppm
Reetention time: 0115 T

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: 13.886 : Starting.

Cancel
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Steps Detailed Instructions Comments

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

i Click Save and Return SaveandRetum 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.05.00 =10l %]

Fie Edi Yiew Identfication Method Configuration Help

)~ 4 < | (¥) Run ID Wizard E. Save and Return

1l1 M5 Spectrum Resuks % ||© 1k MS Peaks One: + MFE Spectrum (0.316 min) % || & Structure Viewer %
2 s tlQF  me [ abund Abund 3 [Norm) z Sat No datato display
3 £50.8758 5250 1
¥109 |Cpd 1: C19H18 NG 010 55: D.316: + MFE Spectum [0.316 min) L . .
55 B[SMUPHT]ES BEEE 1672 1
5 1317.9713 652 1
45
o
35
i
25
2
15 1317.9713
1 (2M+NH4}
05
. N N B
70 e0o a0 1000 1100 1200 1300
Counts vs. Mass-to-Charge im/z)
" 1lL M5 Spectum Resuts | Speciral Difference Fesults | 1] | o
[} Compound List %
e Cpd v] Label 2|  Name v| Fomus | scoe v Mass 7| AvgMass ] Swbev vl Mass (o8] |
oD 1| Cpd1: C19H18NG 010 56: C13HIB NE D1 7757 649.9559 |
B 2| CpdZ CZ3HION4DZZ, 03 CZ3HT0NE D22 £653 £33 9802
3] Cpd3 C14HE NG 0653,0 14 HENB 05 53 7458 133 8564
4] Cpdd C24 HBNZOT8. 0,321 CZAHBNZ 018 B 118779
5] Cpd5 C13H2201255; 03 C13H2201255] 80 5239713
; B Cpd b 0327 7919571
7] Cpd7 CZUHISCING DTG, C20H15 CIN4.. 7685 633.9869
8] CedE:C14HIENZO10%5- CI4HTENZ D1 7372 531,935
9] Cpd% CT4HIZNZ D530 CT4HTZNZ 09, 7700 [
" 1 Cpd 10: 0313 799276 =
& ST e e _>|_I

k Review your identified entity listinthe < The Analysis: Significance Testing

ID Browser Identification results. The and Fold Change workflow is now
molecular formula now replaces the complete and you are immediately
mass and retention time for identified returned to the main MPP interface.

entities in the compound column.
I Click Finish when you have completed
the ID Browser Identification.
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4. Create your Initial Analysis

Steps Detailed Instructions Comments
gnificance Testing and Fold Change (Step & of 8) x|
Steps IDBrowser Identification
To identify the Entities that passed the fold change cut-off with IDBrowser dick on the "IDBrowser Identification” button,
1. Summary Report
2. Experiment Grouping | yjoryicys Entities with IDBrowser
3. Fiter Flags
Compound p (Com ) Regulation FC (abs) FC Log FC
4:Fiker. By Frequency C13 H18 N6 010 55 4.03E-10 1 16.00 ~18910.66 “14.21]%
5.QC on samples C23 H10 N4 D22 29E-03 3 3.08 308 2
. [C14 H6 N6 05 53 z 216 2.16 1

6. Significance Analysis e = = = .
7. Fold Change C13 H22 01255 2 49 24

731.9571@0,321875 H 3 26

C20 H15 CI 14 0165 5 16.00 ~34984.0

C14 H16 N2 01055 5 16.00 “121746.4

C14 H1Z M2 0953 1 01 Z0

793.9276@0.31875 1 16.00 —41750.41]

C12 HE N4 09 54 H 218 -2.18

C3 HE 05 53 2 2.00 —2.00

C10 Rz CI 015 4 EH =

C16 H7 I M4 01154 4 16.00 “101585

C6 HE Nz 03 55 16 =

135.933280.230125 21 =25

C12 HS CI N4 0854 16.00 43339,

|o743772@037175 16.00 ~127095

C13 HzZ N3 025 56 z

C13 H14 M40 B 16.00 “B1736.2

C16 Hz3 N5 01053 1 16.00 —25534.73

C18 HS N3 910 2 16.00 -235596.20)

4 H10 025 4 16.00 -232076.61]

C13 H1Z N110 3 16.00 —27617.06)

Cl4 H1Z N7 025 z 16.00 ~218809.95

274.5602@0.62724996 z 27 2.27

C13 H17 N3 017 52 E a0 -40757.54)

C5 HS NG 7.90E- 0 21451175

C16 HE N2 D185 6 76E- 00 —42292.68

8507883 @0 74450004 957E- 00 ~351330.66]

C5 H6 Ne 03 53 s 00 382581650

CL7 H9 Cl2 N 08 55 s 16.00 -307682.91]

C23 H17 N3 014 ] 16.00 -49340.76

C18 Ha N3 010 + 0.936 3 16.00 —430408.54)

Cz8 Hzs N D18 4.72E-09 z 16.00 ~315417.03

C6 H6 N2 O 5 41E-05 3 430 ~4.30

156.5247@2 66825 429 o0 —54384.98

C5 H11 NS 052 1.40 [ -33043.56

C8 H14 N4 03 S 115 0 ~128892.02

FRRNVEENE] 7 n mews an

Help csBack | wedos | pnsh | ance
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4. Create your Initial Analysis

Steps Detailed Instructions Comments

= Sesperinert
[ . My Two Vaiable Experiment

Workflow Browser = -

List of operations relevant for the Frequency
experiment organized into sequential
groups of operations for the analysis. "<

© 1-1_Corrol 000

8 omteos Project Navigator
Qe | | jst of the experiments within
the current project.

O ot rniom s 2
Fyridier
0 2:2_Infected_000 ‘Statistical Analysis
D) 2-3_Infected_000 10 Fiter on Volcano Plot.
0 > iweacs o Fadchs
8 41_};{«{:_25) Clustering
prey
0+ :.ﬁmze:zw Find il Enttes
) 44 _Infected 250 % Fiter On Parameters
O Interpretations 2 Principal Component Analysis
I" e AN : Desktop Area e,
Bl oo hosmat H Interactive views for selections Class predicion %
=t I made in the Experiment Navigator e
et e gma— i and the Workflow Browser. Bniokin i
& ) Fitered by fref - . i Export Predicion todel
3 Experiment Navigator . L
ovres Resuls nterprtations
e Saemond Lists samples, interpretations, P SverEnityLits
o

Export fo Recursion
Derowser denticaton
Export for Identéication
Export Inchsion Lt
Inport Annotations

Aoy analyses, and favorites within
iy Pt the selected experiment.

<| B | ‘

usts
o 0 My Lists

Pathway Analysis. 2
g Experinent Anslyss
MO Ansysis
Lanch PR
Export to Metacore.

Legend
Color key related to

the current view. ; Status Bar - -
Py p— | Information related to the current view bekmmeie
sy 1-1_Conto ﬁz and a memory monitor. Click the ExractReatons v 4
19 o 1 garbage can to reduce memory usage. weites B
1-1.Contr.. 1-2.Con. 1-3.Con. 1-4.Con. 3-1.Con. 3-2.Con.. 3-3.Con. 3-4.Con. 2-Linfe. 2-2.infe Remave Enties with issng sgns vales J
Desrt

Conched o ptrreaton: Al sancls Arsampies oy Sopéance Testingond Pl Change
CossPredetion: ko Tt ol
— — — — — —|
[ [Osployg 419;0 soeced T T | siomor it @
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5. 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.
x|

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.
x|
Save | . Malatia Demo E 2 omE

)

Recent Items

File pame: [Malaria Dema samples. tar] Save
Files of type: |Ta, archive (*.tar) j Cancel
g Click OK.
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Steps Detailed Instructions Comments

x
.

1[0) Exported project to C:iProgram Files\AgilentiMassHunteriWorkstation, . . . \samplesiMalaria DemoiMalaria Demo samples, tar

k4
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6. Perform Advanced Operations

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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Template_Generic_input_MPP

		Mass		RT		Compound Name		Formula		CAS ID		KEGG ID		ChEBI ID		HMP ID		Lipid ID		Swiss Prot ID		1-1_pH7_pos_01		1-2_pH7_pos_01		1-3_pH7_pos_01		1-4_pH7_pos_01		3-1_pH7_pos_01		3-2_pH7_pos_01		3-3_pH7_pos_01		3-4_pH7_pos_01

		410.0033		0.298625																		43892		34028		27859		44382		16120		20393		20031		17809

		352.0715		0.30749997		Griseofulvin				126-07-8												41515		37244		42520		34820		52730		62905		51958		61521

		693.9807		0.32																		237861		282475		180489		225980		86655		83999		62528		66800

		695.9493		0.32025																		112335		90420		98427		80730		61358		55066		47227		51917

		433.9571		0.318625																		126290		125572		98756		98957		62483		53963		44650		47078

		611.9776		0.32137498																		391212		438513		310882		373338		162901		155797		128661		133206

		529.9748		0.32137498																		815284		1053610		661454		730729		364615		341384		293760		295199

		791.9571		0.321875																		184395		171596		192841		162607		79013		74676		56825		62083

		541.0607		0.419		cyclic adenosine diphosphate ribose				119340-53-3																				20535		20568		54898		18335

		427.0293		0.45174998		Zidovudine diphosphate				106060-89-3																				177141		251728		347978		198550

		265.9593		0.74725		2,3-Diphospho-D-Glyceric Acid				138-81-8																				3881155		4418142		4340340		2878551

		559.0709		0.929		N1-(5-Phospho-D-ribosyl)-AMP				1109-75-7																				45676		54645		60514		39240

		427.0292		0.936		Zidovudine diphosphate + 0.936				106060-89-3																				493003		572976		584503		350317

		122.048		1.066625		Niacinamide				98-92-0												573554		523394		534118		621881		2015768		2191370		2827005		2735795

		346.1166		5.071375		Nifedipine				21829-25-4												95548		73926		97043		97389		157754		148766		185802		172299

		332.0699		6.8656244		Fluorescein																22123		27560		21197		31566		50993		42778		59238		69804

		418.2698		10.325001		Simvastatin				79902-63-9																				44176		48607		46141		44107

		174.1119		0.358		Arginine				74-79-3												143150		197519		111174		231579

		348.0486		0.575		Inosine 5'-monophosphate (IMP)				131-99-7												624724		571556		767525		785859

		344.1836		8.48075		Granisetron metabolite 1																81795		83677		80308		63158





