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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.

How do | get started with Mass Profiler Professional?

MPP comes preloaded with a demonstration experiment to show
you the functionality of the product. A project called “Malaria”
contains an experiment called “Malaria LCMS ESI+ pH 7.” You are
encouraged to explore this demonstration project to get to know
Mass Profiler Professional. Use the familiarization tutorial to create
your first project and experiment with the software.
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Familiarization Tutorial: How do | do a new analysis?

The steps of the familiarization tutorial are (1) Create a new project and
experiment for your data, (2) Import and organize your data, (3) Perform your
initial differential analysis, (4) Use MassHunter ID Browser to identify your
compounds, and (5) Save your project

Exercise 1. Create a new project and experiment for your data

An easy way to start using the MPP software is to recreate the sample experiment
from the demonstration project. The original Malaria Demo data you need is
provided with the MPP installation. The data files are located in named folders
within the main installation folder, usually found in C:\Program Files\Agilent\
MassHunter\Workstation\ Mass Profiler Professional\samples (Windows 7).

A new project and experiment is created through four sequential dialog boxes: (1)
Startup, (2) Create New Project, (3) Experiment Selection, and (4) New
Experiment. Follow the steps below to create a new experiment with the Malaria
Demo data.

Steps Detailed Instructions Comments
1 Start Mass Profiler Professional.
2 In the Startup dialog box, open a If you want to use the Malaria project: + The Startup dialog box helps you

recent project or create a new

a Click Open recent project. quickly set up a new project or

project. b Select Malaria from the Select recent continue your analysis with a
project list. previous project.
¢ Click OK.
e x| + Open recent project opens the

ko continue,

Welcome to MassProfiler Pro
Select what you would like to do from the options below, then click on OK

project and experiment(s) that are
stored in the project.

Optian:
" Create new project
" Open existing project

% Open recent project

Select recent project

* Aprojectis a “container” fora
collection of experiments; each
experiment contains your samples,
interpretations, and analyses. A

E

[~ Do nat show this dislog again

project can have multiple
experiments on different sample

Help |

types and organisms.

Cancel
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Steps Detailed Instructions Comments

d Select an operation from the » The Workflow Browser is found
Workflow Browser to continue along the right sidebar and is
analyzing the Malaria Demo project. organized in groups of operations.

Leg? Mormalized Abusdance Vakess

?ahlum [H}
1=1pH7 po.  1=2 pHT pos. 1=3 0H7 pos . 1=4,pHT, D;‘Sij:I:‘D-T pos. 3=2 pHT pes.  3-3 DHT pos 34 _pH7_pas, me;*:m“,’“w I
Al — ¥
| omlarring 3415 0 seected I | | [r=man i pwses oo | smav 1
If you instead want to create a new
project, click Create new project and go
to Step 3, otherwise proceed to Exercise 4
on page 21.
3 Inthe Create New Projectdialog a TypeMalaria Demo » The project name and notes may be
box, enter your project information. Familiarization in Name. viewed and edited at any time using
b Type descriptive information in Notes. the Project Inspector by clicking
¢ Click OK. Project > Inspect Project from the
menu bar.
x|

Mew Project Detail

Mame IMaIaria Demo Familisrization

Motes | One independent variable - Infection Status
({13 Uninfected and {2} Infected

Help | Cancel |
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Steps Detailed Instructions Comments

4 In the Experiment Selection a Click Create new experiment. + Ifyou click Open existing
Dialog dialog box, create a new b Click OK. experiment, you are prompted for
experiment. the experiment to add to the
project. This is the same as clicking
x| the Add experiment button

An experiment is an organized collection of LCIMS or GCJMS 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, " You may also create a new
experiment with new data or previously imported data,

Choose Experiment

{~ Open existing experiment

Help | Cancel |

5 Inthe New Experiment dialog box, a Type a descriptive name for the * You may also create a new
enter and select information that experiment in Experiment name. experiment from the Menu bar,
guides your experiment creation. b Select Mass Profiler Professional for click Project > New Experiment, or
Analysis type. from the Toolbar, click the New
¢ Select Unidentified for the Experiment experiment button [}
type.
d Select Analysis: Significance Testing + Experiment type determines how
and Fold Change for Workflow type. Mass Profiler Professional
e Type descriptive information in manages the data.
Experiment notes.
f Click OK. * You select Unidentified when the
compounds have only been
E identified by their molecular
Experiment description features of neutral mass and

Enter a name, analysis kype, experiment type and a desired workflow type, "analysis" will guide you through a retention time.

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. * You select Identified when the
compounds have been identified by
Experiment name IMaIaria Dema samples compound, formula, and/or CAS
Analysis bype IMass Profiler Professional LI number.
Experiment kype  |Unidentified LI . .
| * You select Combined (Identified +
‘Workflow type IAnaIysis: Significance Testing and Fold Change LI Unidentified) when you are unsure
Expetiment nokes | One parameter (independent variable) with bwo parameter values if the data has been identified in full
{Uninfected and Infected). The expressed metabolites are the .
dependent variables, or in part, or when MassHunter

Qualitative Analysis has been
previously used to identify some of

‘ Hep_| cancel_| the compound features.
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Exercise 2. Import and organize your data

After you set up a project and create an experiment, the MS Experiment Creation
Wizard immediately guides you through the necessary steps to organize your
experiment, import your data, define your experiment variables, and prepare your
data for analysis. The MS Experiment Creation Wizard flow diagram is
illustrated in Figure 1. The data preparation includes grouping, filtering,
alignment, normalizing, and baselining.

Flow Chart of the “MS Experiment Creation Wizard"

F———— r—_————
— ,—'—
Step 1 | Sien 8 | Step 9@

Select Data Source Epefma Sample Summ:
| Grouping | P L
Step 2 Step 10
Select Data to | Fsulf“’;: 4 | Normalization
Import enng Criteria
! Steps 3 &4 | ! |
shipped | |
Step 5 Step 8 Step 11
Sample Reordering | Alignment | Baselining Options
GotoStepf =—— J Goto Stepd — J Create an initial analysis

Figure 1 MS Experiment Creation Wizard
Steps Detailed Instructions Comments
1 Select the data source in the MS a Click MassHunter Qual and select * If you are using your own data set,

Experiment Creation Wizard (Step Homo sapiens for the Organism if you click the source of your sample

10f11). are using the Malaria Demo data set. files, and select the Organism of
b Click Next. the sample files or select None.
x|
Select Data Source .

Note that selecting an Organism is
most important when you use the
Pathway Analysis features of MPP.

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
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Steps Detailed Instructions Comments

2 Select the sample datatoimportin a Click Select Data Files to display the < Note: The Open dialog likely

the MS Experiment Creation file selection dialog box. already points to the samples
Wizard (Step 2 of 11). b Select all of the .cef files you want to directory in the main Mass Profiler
import into the experiment. The Professional installation directory,
example Malaria data files are: but if not, browse to C:\Program
* 1-1_pH7_pos_01.cef Files\Agilent\MassHunter\
* 1-2_pH7_pos_01.cef Workstation\ Mass Profiler
* 1-3_pH7_pos_01.cef Professional\samples\Malaria
* 1-4_pH7_pos_01.cef Demo.
* 3-1_pH7_pos_01.cef
¢ 3-2_pH7_pos_01.cef » A progress indicator is displayed
¢ 3-3_pH7_pos_01.cef while the files are being loaded into
* 3-4_pH7_pos_01.cef MPP.
¢ Click Open to load the selected files.
d Click Next.
|
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_pH?_pos_01.cef
1-3_pH7_pos_01.cef
B 1-4_pH7_pos_01.cef
[3-1_pH7 _pos_01 . cef
[3-2_pH7_pos_01.cef
B [3-3_pH7_pos_01.cef
\3-4_pH7_pos_01.cef
“Eeledt Data Files | Select Samples FEmaYE |
Help << Back | [ext == I Finish I Cancel I
3 Review and order the selected files a Review the order of your samples. The + Note: This step presents you with
that you are importing in the MS order does not need to be changed the only opportunity you have to
Experiment Creation Wizard (Step unless an entry is out of sequence. reorder your samples.
5 of 11). b Click Next.
» The sample order shown in this
. 4 step is used in subsequent views
e where the results are organized by
£ sample.
;
=
1 7
= 33 g0 _pos 0L
1 34 0 _pos 0L
et A Uresiect Al
(=T comt |[[EEe]] oo | oo |

6 MPP Familiarization Guide



Steps Detailed Instructions

Comments

4 Define the sample grouping with a Click Add Parameter.
respect to the independent

variables and the replicate

structure of your experiment in the

MS Experiment Creation Wizard

(Step 6 of 11).

EMS Experiment Creation Wizard {Step 6 of 11) 5[

Experiment Grouping
Experiment parameters define the grouping of replicate structure of your experiment. Enter experiment parameters by clicking on the
"#dd Parameter” butkon, You may enter as many parameters as you like, but only the first tbwo parameters will be used For analysis in
the guided workflaw. Other parameters can be used in the advanced analysis. You can also edit and re-order parameters and parameter
wvalues here.

Displaying 8 sample{s) with O experiment parameter(s). To change, use the button contrals belaw.

Samples

-1_pH7 _pos 01

H7 _pos_01

- H7 _pos_01

H7 _pos_01

H7 _pos_01

- H7 _pos_01

-3_pH7 _pos_01

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

H7 _pos_01

Add Parameter. .. Edit: Parameter, . Delste Parameter |

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

b Type a name for your Parameter name
in the Add/Edit Experiment
Parameter dialog box. Type

Infection for the Malaria Demo.

Grouping of Samples
Samples with the same parameter values are treated as replicate

Saples. To s repste samples the paramster value, slct ¢ Click your replicate Samples that
:'fn‘fhtsd:vkstihhméitwtvviumd ek share the same first parameter value in
Feraneter nane imredton your data. For example:
Parameter type  [Non-Numeric = A 1 - 1 _p H7_p03_01

Samples Parameter Yalues .

1-2_pH7_pos_01
* 1-3_pH7_pos_01
* 1-4_pH7 pos_01

3-1_pH7_pos_nL

Sty d Select the Parameter type for your
3-4_pH7_pos_0L . - .
grouping. Non-Numeric is selected for
Assign Walue. . Clear the Ma/aria Demo.
| Help Cancel

e Click Assign Value.

In Experiment Grouping, samples
with the same parameter values are
treated as replicates.

For the Malaria Demo samples you
specify which files contain data
from infected samples and which
contain data from uninfected
samples.

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

Parameter Type options:

* Select Non-Numeric if the
grouping is not a quantitative
value.

* Select Numeric if the grouping
value is quantitative or a value
that reflects a degree of
proportionality among the
samples with respect to an
independent variable. A numeric
parameter type allows some
data plots to be scaled by the
parameter values.
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Steps

Detailed Instructions

Comments

Assign Yalue x|

Enter a walue For the selected samples
ot Infected]

BB\ Add/Edit Experiment Parameter x|
Grouping of Samples

Samples with the same parameter values are treated as replicate

samples. To assign repicate samples their parameter values, select

the samples and cick 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
Samples | Parameter Values [
1-1_pH7_pos_01 Not Infected
1-2_pH7_pos_d1 Not Infected
1-3_pH7_pos_01 Mot Infected

Not Infected

Assign Value. .. Clear

| e Cancel

Assign Value x|

Enter a value for the selected samples
[Infected

EEXadd,/Edit Experiment Parameter x|

Grouping of Samples
Samples with the same parameter values ars treated as replicate
samples. To assign replicate samples their parameter values, select
the: samples and click on the "Assign Values" button, and enter the
walue for the group. et the parameter type to umeric' to interpret
the parameter values as numbers

Parameter name  [Infection

Farameter type  [Hon-Numeric =1

Samples Parameter Yalues [

1-1_pH?_pos_0L ot Infected
1-2_pH?_pos_0t Mot Infected
1-3_pH7_pos_01 Mot Infected
1-4_pH7_pos_01 Mot Infecked
3-1_pH7_pos 01 Infected
3-2_pH7_pos_0L Infected
33 pH7_pos_0L Infected
3-4_pH7_pos_dL Infected

A WalE .. Clear

| i Canel

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.

I Review your entries and grouping
assignment accuracy in the Add/Edit
Experiment Parameter dialog box.

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

In the Malaria Demo example the
samples are assigned parameter
values representing the Infection
parameter name.

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

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

Comments

n Click Next when you have completed
your experiment grouping.

EMS Experiment Creation Wizard {Step 6 of 11)

Experiment Grouping
Experiment parameters define the grouping of replicate structure of your experiment. Enter experiment parameters by clicking on the
"#dd Parameter” butkon, You may enter as many parameters as you like, but only the first tbwo parameters will be used For analysis in
the guided workflaw. Other parameters can be used in the advanced analysis. You can also edit and re-order parameters and parameter

wvalues here.
Displaying 8 sample{s) with 1 experiment parameter(s). To change, use the button contrals belaw,
% 5 25 | N R BE
Samples Group

1-1_pH7 _pos_01 Uninfected

1-2_pH7_pos_01 Uninfected

1-3_pH7_pos. 01 Uninfacted

1-4_pH7 _pos_01 Uninfected

3-1_pH7 _pos_01 Infected

3-2_pH7_pos 01 Infacted

3-3_pH7 pos_ 01 Infacted

3-4_pH7 _pos_01 Infected

Add Parameter. .. Edit Parameter, . Delete Parameter |

| Help << Back | et == I Einishi I iZancel

You can save your experiment
grouping in a tab separated value
(TSV) file by using the Save
experiment parameters to file

button F5 .

You can view, edit, and create TSV
files using Microsoft Excel or
Windows Notepad.

By using the Load experiment
parameters from file button 3=,
you can quickly apply a previously
created or saved experiment
grouping.

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

MPP Familiarization Guide



Steps

Detailed Instructions

Comments

5 Select and enter the data filter
parameters in the MS Experiment
Creation Wizard (Step 7 of 11).

Mark the Minimum absolute
abundance check box under
Abundance filtering.

Type a value of 5000 counts.

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

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

Click Minimum number of ions and
type 2 for Minimum number of ions
under Number of ions.

Click Multiple charge states
forbidden under Charge states.

Click Next.

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

* In Find Compounds by Formula
(FbF) generated data files the term
abundance actually refers to the
feature volume. Whereas, in Find
Compounds by Molecular Feature
(MFE) generated data files the term
abundance actually refers to the
feature chromatographic area.

+ Filtering by mass may improve your
statistical analysis by rejecting
masses that are not significant to
the experiment.

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

M5 Experiment Creation Wizard {Step 7 of 11} 5[
Filtering
Filtering during the data import process may be used to reject low intensity data or restrict the range of data, After data is imported,
there are several filkering options that may be applied: Filker by Frequency, Abundance, Varisbility, Flags and Annotation. For AMDIS
experiments ‘Mumber of ions' Filker is Number of Madel ions',
Abundance Filtering =
¥ Minimum absolute abundance 5000 counts
[~ Limit ta the largest compounds
[~ Minimum relative abundance I o
Retention time filkering Mass Filtering
¥ Use all available data [~ Use all available data
[ BT (00719 IU.U?IQ Min Mass (50,0167} ISU.UU
[Max BT (15,4101 I15.4101 Max Mass (2589, 16) IIUUU.UU —
Mumber of ions Charge states
& Minimum number of ions |—2 Al charge states permitted
" Multiple charge states required
@ ey & Wulbiple charge states Forbidders
=
‘ Help << Back et == I Einishi I iZancel I
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Steps Detailed Instructions

Comments

6 Selectand enter the retentiontime a Clear the Perform RT Correction check
and mass alignment parameters in box under Retention time Correction.
the MS Experiment Creation b Type 0.1 %and 0.15 min for RT

Wizard (Step 8 of 11). Window under Compound alignment.
¢ Type5.0 ppmand 2.0 mDa for Mass
Window.
d Click Next.
x|

Alignment Parameters

Unidentified compounds From different 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 dot product calculation above the specified level,

- Retention time Correction

I Perform RT correction

Maximum Allaved RT Shift = (0.5 B 0.5 ul]
[Mass Window = 15.0 Bpm + 2.0 mba.

RT Correction Method
% Without Standards
= with Standards

Io, of Internal Standards E

RT{minutes) mass{Da)

) ] E—
) e —

(- Compound alignment

RT Window = 0.1 o + 0.15 min
Mass Window = 5.0 ppm + 2.0 mDa
I Help << Back | et =% I Finish I Cancel

Alignment parameters are used by
MPP to align and group compounds
by similar mass and retention time
across multiple sample files. The
values you enter depend on your
experimental conditions and the
resolution of your MS instrument.

In general, a larger retention time
shift may be used to compensate
for less than ideal chromatography
and a smaller mass window may be
used for higher resolution mass
spectrometers.

It is recommended to inspect the
quality of your sample data to
determine the best values for your
alignment parameters.

MPP Familiarization Guide



Steps Detailed Instructions Comments

7 View and review the compounds a Clear the Export For Recursion check + The unidentified compounds are

present and absent in each sample box. aligned, and MPP displays
in the MS Experiment Creation b Click Next. summary data from the alignment.
Wizard (Step 9 of 11).

» The Compound Frequency chart

115 Crperinment Creation Wizord (5tep 9 of 1) =l and table report the number of
Samphe Sumnemary .. .
e o compouee e orsph vl revl s ot ety o thecompound, A<k s acton on the common entities that appear in
o o P Iy .
your samples (i.e., there are 474
™ Expoet For Ricursion .. .
Tota unbon of Abp Congrarc = 3390 entities that appear in all 8

Masss Ve BT | Compound Frequency |

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

Mass

! : ¢ ¢ © "' b the most abundant common entity.
BT (mirutes)
Co Compounds Absent Legrnd - s s T * If most of the “one-hit wonders”
‘t“” Colee by Freauency .
Bl R | have a low relative abundance your
Soda| 17 &7 sample data alignment is likely
141% “ . "
7 2058 good. If the “one-hit wonders” have
1-1 pH7_pos_01 1991 ! ) ) .
a high relative abundance (i.e., in
I i i 1 i 1
xl the 30-100% column) then you may

Sample Summary need to improve your sample data

Haweting the mouse over a compound in the graph will reveal the complete identity of the compound. & right-click mouse action on the: I t
graph or the spreadshest. will offer additional display and export options., a Ig nment.

I Export For Recursion

* Inthe Mass vs. RT table, replicate

Total number of Aligned Compounds = 3390

Mass ysRT Compound Frequency Samp|eS are expected to haVe a
Total Samples: § similar number of compounds
1200 present and absent.
g 1000
2 a0 » Any part of the sample summary
£ o may be exported; right-click on
; 00 that part of the summary. Click
o Export As, and click the image type.
ol The option Image allows you to
8 7 (] 5 4 3 2 1 o . . . .
Fraquancy enter the image file location, file
Frequency | Number | 0-1% 1-3% 3-10% | 10-30% | 30-100% | Total | Cumulati.. name, image size, and resolution to
8 474 409 43 10 5 1 3792 3792 meet yOUr publication
7 221 203 15 2 1 [¢] 1547 5339 .
& 131 177 7 5 1 1 1148 6485 requlrements.
5 188! 176! 3 4 1 1 940 7425
4 232 228 2 1 1 [¢] 4928 8353
3 316 303 7 3 1 2 948 9301
2 485 480 3 2 [¢] [¢] a7 10271
1 1283 1264 11 & 2 [¢] 1283 11554
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Steps Detailed Instructions Comments

8 Select whether to normalize the a Select None for the Normalization * You may use normalization and
data to reduce the variability Algorithm in the Normalization tab. external scalar techniques to
caused by sample preparationand b Clear the Use External Scalar check reduce the variability caused by
instrument response in the M$S box in the External Scalar tab. sample preparation and instrument
Experiment Creation Wizard (Step ¢ Click Next. response in your data.
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,

Normalization I External Scalar |

Hormalization Algorithm  |Mone |

I Help << Back | et =% I Finish I Cancel I

EMS 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, guantile andjor an external
scalar,

Mormalization External Scalar

[~ Use External Scalar

Samples Scale To Value
1-1_pH7_pos_01 10
1-2_pH7 _pos 01 1.0
1-2 pH? _pos 01 1.0
1-4_pH7_pos_01 10
2-1_pH7 _pos 01 1.0
2-2_pH? _pos 01 1.0
2-3_pH7_pos_01 10
Z-4_pH7 _pos 01 1.0

Help << Back | et =% I Finish I Cancel

MPP Familiarization Guide
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Steps Detailed Instructions Comments

9 Select whether to compare a Click Baselineto____ of all samples. < There are four baselining options:
features in each sample to the b Select median for the Baseline to
response of the features across ____of all samples. * None: Recommended if only a few
multiple samples in the MS a Click Finish. features in the samples exist.
Experiment Creation Wizard (Step
11 of 11). * Z-Transform: Recommended if the

data sets are very dense, i.e., with
data where very few instances of
compounds are absent from any
sample, such as a quantitation data

x| setfromrecursion.
Baselining Options
There are Four baseline options, . Baseline to of a" samples:
Mone - This option will treat compounds with large intensities as more significant than compounds with lesser intensities. The abundance for each compound
Z TransForm - This option should be used when comparing data from different sources, is normalized to |ts selected
Baseline each entity to medianjmean across samples or contral samples - These options will treat all compounds equally regardless of Statistical abundance across a" of
their inkensity, .
the samples. This has the effect of
[Option reducing the weight of very large
£ None and very small compound features
€ z-Transform on later statistical analyses.
* Baseline to |median | of all samples
" Baseline to |median | of control samples : Base"ne to _— Of contro'
samples: The abundance for each
Index Samples Control Samples . . .
L i pos o1 compound is normalized to its
2l1-2.pH7_pos 01 selected statistical abundance
3|1-2_pH7_pos_01 .
a[1-4_nH7 p0s_01 across just the samples selected as
S[2-1_pH? pos 01 .
RN T the control samples. This has the
F|E2-3_pH7 _pos 0l i i
T effect of weighting the compou.nd
features to a known value that is
considered to be normal in the
Assign Yall &l . . .
T [ population while reducing the

effect of large and small compound

| b | <<peck || tet>> | mnsh || concel foatures.

10 Continue to improve the quality of ~ Because you chose Analysis: * Ifyou chose Data Import Wizard
your results and produce an initial ~ Significance Testing and Fold Change for for Workflow type in the New
differential expression for your Workflow type in the New Experiment Experiment dialog box you are
analysis. dialog box you are immediately directed to done creating your experiment and

the next exercise. can use the operations available in

the Workflow Browser.
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Exercise 3. Perform your initial differential analysis

The Significance Testing and Fold Change Wizard guides you through the steps
necessary to enter parameters and values that improve the quality of your results
and produce an initial differential expression for your analysis. The Significance
Testing and Fold Change Wizard flow diagram is illustrated in Figure 2.

Flow Chart of the “Analysis: Significance Testing and Fold Change Wizard"

—
Step 1
Summary Report

:
1

Step 2
Experiment
Grouping

"
-

Step 3
Filter Flags

1
1

Goto Stepd  =—

f e
I
I
I
I
I
I
I
I

]

P_I—

Step 4
Filter by Frequency

5
Quality Control on
Samples

Step 6
Significance
Analysis

Goto Step8 —

Skapped whea wsing the

Malaris Demo data set
| Step 7 |

Emim o

Step 8
1D Browser
Identification

U

I
I
I

Save your project and
I perform advanced tasks
I
]

Figure 2 Analysis: Significance Testing and Fold Change Wizard
Steps Detailed Instructions Comments
1 Summary Report (Step 1 of 8): a \Verify that you see the Analysis: + The Analysis: Significance Testing

Review your data in the Summary
Report workflow step.

[ worflom 1ripe - Aabyses: Sapril vw.: Tetang anvd Fokd Charvge (Step 1 of 8)

st Summary Feport

v vabis acsoen

2 Eopareuart Graging

3 P Pl

gt LNIDENTIFIED_COMPOUNDS exserment, o, of samples): 8

4. Pt Dy Pracpecy
£ G on eapies

& Sopcarce deves
7. Pekd Chargn

B ofecese ety

Log2 Nermanzed Abendance Vaes

L

Significance Testing and Fold Change
Wizard as shown below.
b Click Next.

and Fold Change Wizard shows a
profile plot and a series of steps to
finish the experiment setup and
your initial analysis. The current
step is highlighted.

You do not enter analysis
parameters at this time. You may
review the data, change the plot
view, export selected data, or
export the plot to a file by a click or
right-click at desired features
available on the plot.
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Steps Detailed Instructions

Comments

a Verify that your Experiment Grouping
looks like the example below.
b Click Next.

2 Experiment Grouping (Step 2 of
8): Enter the sample grouping with
respect to the independent
variables and the replicate
structure of your experiment in the
Experiment Grouping workflow

B weekilon Type - Analysis: Sinilicance Testing and Feld Change {Step 2 of 8) X
Sngn Exprriment Grouping
Experi A e of wour experiment. Cnter @xper y chcking on the "I N, Fou may enter
1. fustrnary Repeet, 5 raarey pavarmntare. a5 you bk, bk crby the Fest bwe p For analy h d vacab P b e in the d eaa
m s i el ) re-ordier fuw st d el fus i huwr,
Sepdane arahrms step will be shgpped £ ther s repialas i oy of the condtn{s).
3. Fiter Flags Fodd change analyss vl be siipped § more than pa s antered and F o rusmber of condions.
4 Pltse Iy Pracpiecy
P (o] P logp P (s} Ta charge, th
5. QT on samples
- g 45 1 B
8. Segware Andris o [
7. Pold hangh Samples. | Garwup
1-1.pH7 . pos.0l Lireni
B [Dercersar Ioentiica... 1-2 . pH7 pos. 0L renfec
1-3,pH7 pos 01 Lirenfacts
Lirenfies
Inifect:
Infect:
Infacted
Infarred
Akt |
| e cctock |[[Heitos ]| meeh | conce

3 Filter Flags (Step 3 of 8): Enter a
values that filter entities in your
samples based on the quality of
their presence in specified samples b
and conditions in the Filter Flags
workflow step. c

Review your data, change the plot
view, export selected data, or export
the plot to a file.

Click Re-run Filter to enter parameters
in the Filter Parameters dialog box.
Mark the Present and Marginal check
boxes.

d Clear the Absent check box.

e Click atleast ___ out of X samples
have acceptable values and type 2 in
the entry box. By setting this
parameter to a value of two or more,
“one-hit wonders” are filtered.

f Click OK.

x|

-Acceptable Flag:

¥ Present
¥ Marginal
[~ Absent

- Retain Entities in which

= at least 1000 % of the values in any 1 out of 2 conditions have acceptable values
" at least 2 out of 3 samples have acceptable values

Cancel |

In Experiment Grouping, samples
with the same parameter values are
treated as replicates.

In the Malaria Demo samples you
specify which files contain data
from infected samples and which
contain data from uninfected
samples.

If you are using your own data set,
click Add Parameter and set up a
parameter and enter the parameter
values for each data file and return
to this display.

A flag is 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
as you continue your analysis.

A major objective of Filter Flags is
to remove “one-hit wonders” from
further consideration. 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.

16
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Steps

Detailed Instructions

Comments

[bilem trpe - Amabyan: Seg e Teating and fold Change (step 3 of )

st Fiter Flags
g vk arw craart

1. Sy Fagert onithe ot Ftwe” b

2 Dot Graging

, wctins s Ftprnc Bvonc ot i vk, Ctharisn, skt 1 -

g Review the profile plot and repeat the
Re-run Filter until you obtain the best
results for your experiment.

h Click Next.

4. it Dy Pracecy
. on sanpes

& Sopcarce deves
7. Pekd Chargn

B ofecese ety

Hormalized inensty Vaues

Intected

Unirfecied

| =]

cotac | mense | frwh | coed

4 Filter by Frequency (Step 4 of 8):
Enter values that filter the
remaining entities in your samples
based on their frequency of
occurrence among the samples
and conditions in the Filter by
Frequency workflow step.

[EXFilter Parameters x|

Filkering Conditions

Retain entities that appear in at least, 100‘0\ o

" of all samples
" of samples in only one condition

% of samples in at least one condition

" of samples within each condition

Cancel

a Review your data, change the plot

view, export selected data, or export
the plot to a file.

b Click Re-run Filter to enter parameters

in the Filter Parameters dialog box.

¢ Type 100 in the Retain entities that

appear in at least box.

d Click of samples in at least one

condition.

e Click OK.

Filter Frequency allows you to filter
the input data based upon the
frequency with which any
compound appears in each sample
in the experiment. The filter is
specified by typing the minimum
percentage and selecting the
applicable condition.
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Steps Detailed Instructions Comments
f Review the profile plot and repeat the
Re-run Filter until you obtain the best
results for your experiment.
g Click Next.
[ ol Typc - Aeabrun: S ans.c Teastang and fold Change (Step 4 of 8) Zl
G an papiet 3
. Sgrficarcs kv
7. Fold Changs 2 w
; il
E o
HEE
m‘!(-led Urinfecied
Crowp
Eprun Pl I
Y] stk | > | e | oo |
5 QC on samples (Step 5 of 8): a Review your data, change the plot
Assess the sample quality of your view, export selected data, or export
experiment using the QC on the plot to a file.
samples workflow step. b Click Next.
Bl workdlow Tyge - Anak x|
£ 0 on somphes
sty b e B plot el et et spmeific qualty it
P——
2. Expeiment Grouping the snalysts,
3. Fiber Flogs Samples | Group.
4. Fitte By Fresusncy 1-1_pH7_pog, 01 Uninfacted
1-2 pHT po:.01 Uninfected
1-3,pH7 pos, 01 Uninfected
. Sugrdicance Ansbpin 1-4.pH?_pos.01 [Uninfecied
7. ekt e St e
&, IDBroweier Montdica... 3=3 pHT pos. 01 Infected
3-4, pH7 pos 01 Infecred
Logrnd - 30 PCA Scares
Cokor by Groug
| lected
W Unindocted
Deirption
Abgorkiire Principdl Components Arlyss
Parameters:
Z-Axls |
e Fruning option = [rumfrincipalomponents, [4]]
Mean corbered = brus
sk = trus
s cakmne
e | ST -] Vhats [Component 2 ... 2] 2ot [Compoennt 3. 2]

< Back. m»|£| w|
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Steps

Detailed Instructions

Comments

6 Significance Analysis (Step 6 of
8): Assess the differential
significance and fold change of
your samples using the
Significance Analysis workflow
step.

a Review your data, change the plot
view, export selected data, or export
the plot to a file.

Move the p-value cut-off slider or type
a value to make adjustments. The
default value is 0.05.

Move the Fold change cut-off slider or
type a value to make adjustments. The
default value is 2.0.

Click Next.

eps Sigrificance Anaysis

1, iy the %

Eratm oo €

o anabpss. T apy t .

2. Sueriaey Bapont in the bt boe. You wil not be

2. Experimeenk Grouping

nest step Fro

ot of 91

3. Fiber Flags

Tist Dascripticn
4. Fiker By Frequancy

a ol debee cx igu the o 1t i

+ In Significance Analysis, entities
are filtered based on their p-values
calculated from statistical analysis.

» The entities that satisfy the
Significance Analysis are passed
on for the Fold Change Analysis.

* MPP shows the fold change of the
abundance value for each
compound across the various
samples in the experiment.

* Set the fold change filter so
that you focus on the
compounds that have intensity
values that are most
significant among the samples

in the experiment.

5. aconsamcir Pl PN i o
aCon g o o A w .
m Multipde Tmitrs Cormetion: L ] 0, by 4 ) N )
ppp— e . -k * The Significance Analysis
. IDfrurier Yoridica.. [ Pat [pcoes [peome [ Ponn [Peoooso|ecoomn| ] .

Foa | 3 w0 =| 78 o8| & " wizard page allows you to

Cxla o'JJ_ 105 w0 U&_ M) 1) ‘ L] .

o> 13 | — . - adjust the cutoff values for

S5 S — —— el £ " .

sty oren (R — || I s | either the p-value or fold

| 9 change.
'—_:;{I.pf_-u "I__r:.n.l."" i
10 [} 10 20
Ing2(Fold change)
e e D e e — |

pvdmatof  f—— pm

Fold charge cut<ff J— | ——

Conkrol Group | [1rfected] =]

| ]

o Back. et 2 ﬂl Cancel I

7 Significance Analysis (Step 7 of
8): Because Fold Change was
included in the prior step (Step 6 of
8), this separate Fold Change step
is skipped.

» Fold Change is included in Step 6 of
11 because the significance
analysis is a t-test due to the data
consisting of one parameter with
two conditions (parameter values).
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Steps

Detailed Instructions

Comments

8 Significance Analysis (Step 8 of
8): Identify the entities in your
experiment using the IDBrowser
Identification workflow step.

a Review the table of compounds that
remain after all of the previous filtering
steps.

b Click IDBrowser Identification.

¢ Continue with the next exercise.

[Elworkdlow Type - Analysis: Skanificance Testing and Fold Change (Step 0 of §)

Steps srowser identification

T that purisnd thee e cutolf vt s th “Iirimeter Jcbarti st bugtion.

3. Surreney Bapont

2. Experimeenk Grouping o —

* The compounds remaining are also
referred to as entities.

» The compounds are identified only
by their mass and retention time in
the Compound column of the table.

+ |D Browser helps you identify the
compounds in the table.

3. Fier Flags
Compound L] Regulavion FC fabs) FC
4 Fherbyfrequency  [e5 onaran 3 1:;.\| * %sk 1u| 1198 11I mm-l ﬂle fJOI 18510.65
5. 88 on sk €o2.0007@0.32 | 129603 968005 ua| 3.08]
433 657180 318 3 4BE-03 789604 up 216
b Sontcance Andlvié ley) S776@0.321. | 6.260-04] 4.85E-05 ] 280,
7. Fold Change Sraadn izl | 2 83603 2.01F-04] | 2.48]
791.957190.321 4.07E-D4 2.98E-08 w 243
. oo et || 1725 1306-11] 5.66E-14] o] 16.00) 349
531 54250031775 S 31611 €386-13 | 16.00] 121748 46]
4a7.97290,322 175E-03 137604 w 201 2,01
793.9276@0.3 1675 | 3.266-08 1.48E-10] o] 16.00] -41750.41]
47 919780 327 | 463602 S 30E-03 ] 2.18] 218
217.936180.328. 2.31E-02 2.34E-03 dowm; 2.00] =2.00)
367 916380328 | 3 91603 4316-03] o] .93 -394
595 867890527 130E-11 4 34E-14 fr
315.913380.330. 161E-02 1.58E-03 o,
135 933200 230, | 14302 1.436-03 o]
11 86399033075 2.10E-12 2.28E-15 fr
574.377280.37175 1.94E-08] 1196-09] o]
369.168200 3785 111605 7.85E-07) o
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Exercise 4. Use MassHunter ID Browser to identify your compounds

Identify the compounds that remain after applying the filtering steps of the

Significance Testing and Fold Change Wizard.

Steps

Detailed Instructions

Comments

1 Set up your identification method
in the first dialog box of the
Compound ldentification Wizard.

Eompnund Identification Wizard

Campaound |dentification Brawser

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

a Review the identification method.
b Click Next.

( Compound selection
€ |dentify only highlighted compounds
" Identify only unidentifisd compounds

¢ |dentify all compounds

[ Compound identifization methods
¥ Database seach [CSY, PCDAMETLIN]
Il Spectral library search
¥ Molecular farmula generator [MFG)
" Generate formulas for all compaunds

' Generate formulas only for unidentified compounds

Help | <¢ Back I

Nest »» I Einish I

LCancel I

2 Set the parameters for your
identification technique in the
second dialog box of the
Compound ldentification Wizard.

a Review the identification techniques.

b Click Finish.

x|
Campaound |dentification Brawser
Please set parameters for identification techniques
r~ Identification method
C:\MassHunter\Methods4B. 05 00%Default. m = -i |
[= Identify Compounds Negative lons I Scoring | Search Mode | Search Results |
Search Criteria I Database | Peak Limits I Pasitive lans
Search Database
—Walues to match
Generate Formulas
™ Molecular formula
1 Mass
£~ Mass and retention time [retention time optional]
™ Mass and retention time [retention time required)
— Match tolerance
Mags 5.00 ppm ¥
Retention ime | 0.100 minutes
Help <¢ Back I Tent 35 FEinish Cancel

When you launch ID Browser it
receives the list of entities (also
referred to as compounds) from the
last step of the previous exercise.

If you started ID Browser from the
Workflow Browser, click Run ID
Browser on the ID Browser toolbar.

ID Browser provides you with many
ways to adjust the identification
algorithm.

Click Help to get a full description
of the options and features
available to set up your
identification technique.
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Steps

Detailed Instructions

Comments

3 Review and adjust your
identifications.

a Review the identification technique.
b Click Finish.

ID Browser shows you information
about each identified entity and
gives you the ability to make
adjustments to the identifications.

R Agilent MassHunter ID Browser B.05.00 o [l 5]
Fle Edt view Identfication Method Configuration Help
¥« (4 | (b)) Run ID Wizard E Save and Return
1l1 MS Spectrum Resuls x || 1laMS Peaks One: + MFE Spectrum (0.318 min) x ||: @ Structure Viewer %
26 tlQ@F  we | sbund | Abundzpom) | 2 Sat Ho data to display.
. » 532949 372625 1
#10 E.;d}zsggé H16 N2 010 55 0.318 + MFE Spechum (0318 min) e e 3
% Vi R 7H86.5) 1
354 ] 1223 1
10813154 1053 7
By 10829102 1113 7
254 1083 5108 1043 7
2
154
1
10823102
059 (2MNH#
1] [}
500 b0 600 E50 70 750 800 850 @00 950 1000 1050 1100
Counts vs. Massto-Charge /2]
"1l M5 Spectium Fiesults | Spectal Difference Resuls | |4] o
(& Compound List ®
d Cpd 7] Label 2| Name v Fomus | scoe ¥ Mass 7| AvgMass 7] StdDev v MassioB) |
= 1| Cpd1 C19HI8 NEOT0S5:; C19H18 NE D1 7757 £43 3639 |
2| CpdZ C3HI0NA 022,03 C2ZEHT0NE 022 £6.53 553 8802
3| Cpd 3 C14HBNE 05530 C14 HENB 05 58 7458 4338564
3| Cpd 4 C24HBNZ 0T D321 C2iHBN2 D18 B5.68 £11.8779
5| Cpd5. C13H2201255.03 C13Hzz01255] B0 5239713
& Cpd 6 0,322 7919571
a8 9] Cod 3 C14HIZN209530 C14H12 N2 D3
. 0] Cpd 105 0315 793.8276 -
+ = S FOEN! ==t — 1 1
L il

4 Accept the current identifications
and return to Mass Profiler
Professional.

Ele Edit “iew Identification Method Configuration Help

9 0| (B runio wieard [ 4] @ [uls] ] [Save and Retum |
1l MS Spectrum Resuls
Ao tia @il

k24 Agilent MassHunter ID Browser B.05.00

Save and Return |1
e

a Click Save and Return on the ID
Browser toolbar.

ID Browser sends all of the
information it has generated back
to your entity list in Mass Profiler
Professional.
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Steps Detailed Instructions Comments

5 Examine the results in Mass a Study the compounds that are now * The compound column in the table
Profiler Professional. identified in the compound table. shown in Significance Analysis
b Click Finish. (Step 8 of 8) is updated with your
identifications from 1D Browser.

B workdlow Type - Analyses: Sanificance Testing and Fold Change (Step U of 8)
seps tDBrowser identification
Tosdaeniy [y it vt s the 10w Idarese et bagtcn.
R —
Tdeniy
3. Fier Flags | i I i I
Compound B Com B Regulation FE fabs) e
- Fler By Frecuency  |[E35 118 NE D10 55 4.03E-10 119611 agwn) 16.00] 18510.65)
5. G on amgles C23 HION4 022 | 1.29E-03 9.68E-05| w 1.08 3.08}
C14 HE NG 05 53 3 ABE-03 2 83E-04] up| 2186
Cnfcacendrst oAz 018 | 6.2BE-04 4.65E-05 gl 260/
7. Fold Change Ci3mI2 01235 | 252601 2.016-04| wp| 243 P
791957190321 4.07E-04 298608 e 243 253
_ C20 H1S CIN4 01| LI0E-11 5.66E-14| -0 16,000 -14564.03|
Chd WG NP 01055 | 531611 & 38E-13) o] 16.00] 121745 46|
C1aM12 Nz 0953 175603 1E7E-04] e 201 2.91]
793.9276@0.3167% | 3.26E-09) 1.48E-10| oon, 16.00( -41750.41
C12HANA 0954 | 46302 5 30E-03] agwn! 218 28]
c3 s 05 53 231602 2.34E-01 doen) 2.00] ~2.00]
cloWicions | 3 91607 431603 cown| 293 -2.93
C16 W7 CINA OLL 130E-11 434E-14] awn 16,00 101583 52|
C6 H3 N2 03 55 1E1E-02 1.58E-03| o) 118 =3.16|
135 933700 330 | 14302 14303 cown| 231 231
C12 WS CINd 0954 210612 228615 ‘aown| 18.00] 43589.52|
974.377290.3717% | 1.94E-08 1.196-09| -0 16.00( -127095 63|
C13 HZ3 NG 025 111E-05 7H5E-07) o 256 136]=
Lo < Back. et 5 | Erish | Sancel |

6 Review the profile plot, the a Review the profile plot. * You can follow the results from your
Analysis: Significance Testingand b Click on any entity list in the analysis in the hierarchical
Fold Change Wizard is now Experiment Navigator to review the presentation in the Experiment
complete. results. Navigator on the left sidebar.

ona - Melarta Deme samples gl
Proiect Sewch Vew look rvetshoes Wndows
|| [ElEEE I
o] = B
e e
EpE T Experment Setup *
. Malaria Dema samples Cndeh St e
Expermert Gropng
20 Crvat Fempeatation,
Guabty Control ¥
Malaria Demno samples « + x "
% L) Sames
i et Anaysis %
Ry p—"
g - 10 Claws Fredetion ¥
4 i
=3 3 Bty Inbevpretations ¥
* allEnmies -
B 7Y Flbwred on Plags facsal
3 e by ey E Palbmay Anabysis ®
Y Tam, o5 | 5
Cmyartrs 1 e M setmorks ®
i hikties *
£
"
el L]
bl Lats 5 Legerd [
L) MyLists 20 Legend - Profie plok (4032 Normalasel}
Lokor B0 1137 pos 0L
T ] 0%
1-1pMT.D0. 1-2.MT.Den. 1-NpM7pas. M-4.BM7.pes. J-LHT.pen. B-2.MT.pon. J-DpMT.pos. -4.HT.pos. e
Jro— Lt in remprst st 51 v
4l ]
| gl 33901 0 sekected | I I | wmoiom )
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Exercise 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.

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 your file name in File name.

f Click Save.
B
Save\n:l | Malaria Demo LI 5 "B
Recent ltems
File pame:  [Malaria Demo samples. tar| ave
Files of bype: ITar archive (* tar) = Cancel
g Click OK.
x
@ Exported project to C:iProgram Files\AgilentiMassHunteriWorkstation, . . . 'samplesiMalaria DemoiMalaria Demo samples, tar
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Advanced Tasks

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.

It is recommended that you follow the procedures in the Mass Profiler
Professional Software - Application Guide for an additional level of detailed
information to help you use MPP with your data.

The Metabolomics Discovery Workflow and Mass Profiler Professional User
Manual provide you with techniques and explanations to perform advanced
analysis tasks.
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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

¢BlO0

Database Collection

[

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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