Compound Discoverer 3.1 Metabolism Tutorial

If you are unfamiliar with the Thermo Compound Discoverer™ 3.1 application, follow the topics in this tutorial to
set up a new study and a new analysis, process a set of example Xcalibur™ RAW files, review the targeted (expected)
and untargeted (detected) compounds that the analysis found, and print a report.
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Overview In the Compound Discoverer application, data processing—the analysis of a set of raw data files to extract
information about the sample set—takes place within the study environment. To create a practice study, use the
example Xcalibur RAW files. These files are provided in the following folder on the key-shaped USB drive in the
software media kit: Example Studies\Omeprazole Metabolism Study. Copy the Omeprazole Metabolism Study
folder to your data processing computer.

This figure shows the typical workflow for a targeted analysis.

© Start the Compound Discoverer application.
é Add the compounds of interest to the Expected Compounds list.

v

Use the New Study and Analysis Wizard to do the following:
1. Create a new study and select a processing workflow.
2. Add the files that you want to process to the study.

?[l'-] 3. Define the study factors and assign their values to all the input files in the sample
set, excluding the Blank, Quality Control, and Identification Only samples.

4. Set up the sample groups and ratios for the analysis.

v

Confirm the analysis and start the run.

v

Open the result file and review the data.

v

Sort the data, select a defined report template, and print a report.
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Starting the
Application

Enlarging the
Toolbar Icons

Accessing
Help

Adding
Compounds
to the
Expected
Compounds
List

< To start the application

* From the taskbar, choose Start > All Programs (or Programs) > Thermo Compound Discoverer 3.1.

—or— 8

¢ From the computer desktop, double-click the Compound Discoverer icon, L

The application opens to the Start Page. By default, the toolbar icons are relatively small.

Menu bar Toolbar
|
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@ Compound Discoverer 3.1

What would you like to do?

<, New Study and Analysis...
dly v t

Create a new study and analysis from scratch.

= Open Study...
B P Y.

Open an existing study.

Open Result...

Open an existing result file.

gl

< To enlarge the toolbar icons

Right-click the toolbar and choose Show Large Icons.

The application provides Help for the views, tabbed pages, and dialog boxes.

< To open the Help topic for a specific view, tabbed page, or dialog box

1. Open the view, tabbed page, or dialog box.

2. DPlace the mouse cursor anywhere in the opened view, tabbed page, or dialog box.

3. On the computer keyboard, press the F1 key. “

For targeted analyses of known compounds and their transformation products, you must add the compounds to the
Expected Compounds list.

Tip If you are not using the omeprazole example data set for this tutorial, follow the instructions in this topic to
add the compounds you are studying to the Expected Compounds list. This list already includes omeprazole.

< To add a compound to the Expected Compounds list

1. (Optional) Download a 2D structure file for the compound from the Internet. For example, download the
structure for caffeine from the ChemSpider™ database.

2. From the menu bar, choose List & Libraries > Expected Compounds.
The Expected Compounds view opens.
3. Click New.
The Compound Editor dialog box opens.
4. To add the compound’s structure, do one of the following:
a. If you do not have a structure file for the compound, click ChemSpider.
The ChemSpider Search dialog box opens.
b. In the Input box, type the name, formula, molecular weight, or ChemSpider ID (CSID) for the compound.




5.

c. Click Search.
d. Select one of the hits and click Select.

a. If you have a structure file for the compound, in the Compound Editor toolbar, click the Load Structure

from Disk icon, .
The Open Structure dialog box opens.
b. In the Known Structure Formats list, select the format of the structure file.
The Compound Editor dialog box supports the following file formats:
¢ MOL Format (.mol)
¢ Compressed Structure (.mcs)
* Template (.tml)
c. Select the structure file of interest and click Open.

The chemical structure appears in the drawing pane of the Compound Editor dialog box, and the application
automatically populates the Elemental Composition and Molecular Weight boxes. The application also
populates the Name box with the CSID or the file name of the structure file.
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MName:
2424 — Replace the ChemSpider ID number
Description: with the compound name.

Elemental composition:
C8& H10 N4 O2
Molecular weight:

194.08038

If necessary, type a different name for the compound.

6. Click Save to add the compound to the Expected Compounds list.

The new compound appears in the list.

/i Start Page X ) T Lists & Libraries X |
@ [ Mew. | [ Edit. | [ Delete Import.. | [ ExportAll. | Shortcut menu
Expected Compounds
2] Mame « | Description = | Elemental Composition = | Molecular Weight [Da] =
\] £a - |m - - = -
X Copy With Headers  Ctrl+C
Transformations
3 Copy
1 = |caffeine C8H10 N4 02 194.08038
?5 Clear Selection
Adducts Cell Selection Mode
c% 2 +#  Omeprazole CAS No.:73590-58-6 | C17 H1I9N3 03 S 34511471
Ion Definitions

7. To close the Lists & Libraries page, click the close icon, [¥], on its tab.

Note To delete a compound, right-click the table to open the shortcut menu and turn off the Cell Selection
Mode ifitis on ( v ). Then select the compound of interest and click Delete.




Settlng Up a To create a new study, you must use the New Study and Analysis wizard. As its name implies, you can also use the
New Studv wizard to set up a new analysis. Or, you can start a new analysis from within an existing study.
and a New Follow these topics to set up a new study and a new analysis:
Analysis 1. Naming the Study and Selecting Its Storage Location
g ) g g
2. Selecting a Processing Workflow for the Analysis
3. Adding Input Files to the Study
4. Setting Up the Experimental Variables
5. Grouping the Samples By Study Variable
6

Troubleshooting the Analysis

Naming the Use the Study Name and Processing Workflow page of the wizard to name the study and select the top-level folder

Stuqv and for storing studies of this type.
Selecting Its
Storage Location «» To name the new study and select the top-level folder for studies of this type

1. From the menu bar, choose File > New Study and New Analysis.
The New Study and Analysis Wizard opens.
2. Click Next to open the Study Name and Processing Workflow page.
The first time you open the wizard, the top-level folder for storing studies is undefined.
3. In the Study Name box, type a name for the new study (the study folder for this study shares the same name).
* For a metabolism study with the omeprazole example files, type Omeprazole Study.
¢ For a study that includes your own Xcalibur RAW files, type an appropriate name.
4. Select the folder where you want to store your Compound Discoverer studies as follows:
a. Click the browse icon, .|, next to the Studies Folder box.
b. Browse to a location on your local disk drive or network.
c. Click New Folder and name the new folder Studies.

Study Name and Directory Structure

Study Name:  Omeprazole Study

Top-level ————— studiesFolder ¢ Studies (e
fOlder Study Template File: :
Description:

Selecting a Continue on the Study Name and Processing Workflow page of the wizard to select a processing workflow for the
Processing  analysis.
Workflow for the
Analysis « To select the processing workflow

1. In the Workflow list in the Processing area, select the following processing workflow:

Workflow Templates\MetID\MetID w Stats Expected and Unknown w Background Removal

Processing

Workflow: [Warkﬂ owTemplates y MetlD § MetlD w Stats Expected and Unknown w Background Removal 'I

Workflow Description: Expected and Unknown Met ID Workflow: Detect and identify both expected and unknown metabolites with statistics (which is used for generating
ratics and trend line plot for comparing across time points and species)
- Performs retention time alignment, detects expected compounds, dealkylation and dearylation products and bio-transformation products with
resolution aware isotope pattern matching, detects unknown compounds, and groups expected compounds and unknown compounds across all
samples. Applies FISh Scoring to all expected and transformation compounds with automatic fragment annotations and FISh score calculation. Predicts
elemental compositions for all unknown compounds, fills gaps across all samples, and hides chemical background (using Blank samples). Creates FISh
trace to show where predicted fragment ions from a given parent compound are in the data. Creates pattern trace based on defined isctope or custem
pattern (1S pattern is used as example). Flags unknown compounds that match defined isotopic or custom pattern (1S pattern is used as example) by
the Pattern Scoring node. Flags unknown compounds that share common fragments by the Compound Class Scoring node. Search against local
mzVault spectral libraries. Calculates mass defects for each compounds. Calculates differential analysis (t-test or ANOVA), determines p-values, adjusted
p-values, ratios, fold change, CV, etc.). Imports UV, PDA or analog traces into the result file for correlation with MS data.

2. Read the description of the processing workflow, and then click Next to open the Input File Selection page of the
wizard.




Go to the next topic, “Adding Input Files to the Study.”

Adding Input % To add inputfiles to the study
Files to the Study 1. On the Input File Selection page of the wizard, click Add Files.
2. Browse to the folder where you copied the example data.
drive:\Example Studies\Omeprazole Metabolism Study
3. Select all the raw data files in this folder and click Open.

The file names of the selected files appear in the Files box, the number of files that you selected appears below
this box, and the Next button becomes available.

£ New Study and Analysis Wizard - Step 3 of 6 [ (]
Input File Selection
Select the input files for this analysis.
@ Add Files Remove Files
Files
@ Urine_0-3_GSH_PhI_01 Date modified: 10/13/2011 9:45:42 AM
LW Type: RAW File Size: 83.88 MB
@ Urine_3-5_GSH_PhII_01 Date modified: 10/13/2011 9:56:32 AM
oY Type: RAW File Size: 83.66 MB
@ Urine_5-7_GSH_PhI_01 Date modified: 10/13/2011 10:07:20 AM
oW Type: RAW File Size: 88.23 MB
@ Urine_7-9_GSH_PRIL_01 Date modified: 10/13/2011 10:18:08 AM
o Type: RAW File Size: 87.63 MB
4 files
? Cancel || <Back | Nea> |[ Finish

Number of selected files
4. Click Next to open the Input File Characterization page of the wizard.

To define the study factors, go to the next topic, “Setting Up the Experimental Variables.”

Setting Up the The sample type and study factor values for each sample are experimental variables. A study factor is an experimental
Exp?["me[;l|tal variable that might have a statistically significant effect on the sample population being studied.
ariables

In this tutorial, you are comparing the compounds in urine samples collected at different time points from a subject
dosed with the drug omeprazole. The time points are 3, 5, 7and 9 hrs after dosage.

Note Omeprazole is a proton pump inhibitor that blocks the production of acid by the stomach. It is
metabolized in the liver and excreted as metabolites in the urine within 3 to 6 hours after oral ingestion. Its
primary metabolites are omeprazole sulfone and 5-hydroxyomeprazole.

< To set up the experimental variables for the example data set

Note The study variables include the sample types and study factor values.

1. For the example data set, select the Underscore check box for the file name delimiter.

The time points study variable is included in the file names of the example data set, and underscore symbols
separate the time point text (for example, 0-3) from the other text in the file name (Urine_0-3_GSH_PhII_01).




This figure shows the newly added samples in the Samples area. Sample is the default sample type. The
Underscore check box is selected as the file name delimiter.

Underscore selected as the file name delimiter

£ New Study anc| Analysis Wizard - Step 4 of 6 ===
Input File Char|icterization
Manually de’|ne and assign the study variables for each input file. Or, to setup a regular expression that automatically extracts the study variables from
each input fi [z, click Advanced,
Delimiters: Underscore [[] Hyphen [E] comma [ Space [T Pius [E Other »" Assign D Reset W Advanced
Study Factors Paste Copy Add~ Samples
Error | Sample « |File | Sample Identifier Sample Type
[ O O] o] v = -
| S1 | F1 |Urine_0-3_GSH_Ph]]_01 Sample M
52 F?  |Urine_3-5_GSH_PhIL01 Sample -
S3 F3 Urine_5-7_GSH_PhIl_01 Sample M
S4 F4 Urine_7-%_GSH_PhI_01 Sample M
+ | Show Associated File | Default
sample type
2 [ Cancel ][ <Back | Ne> |[ Finisn |

2. In the Study Factors area, choose Add > Categorical Factor.

Add ~

Biological Replicate Factor

Categorical Factor

MNumerical Factor

Tip If you are not working with the omeprazole data set, select the study factor type as follows:

* To define study factors that include alphanumeric items, use the categorical study factor editor.
* To define study factors that include only numbers, use the numerical study factor editor.
* To set up a nested experiment, use the biological replicate factor for one of the study factors.

To open the Help topic about setting up the study factors and sample types, press the F1 key.

The categorical factor editor appears in the Study Factors area with the [new factor] text selected.

E’}] [new factor] Apply Cancel X

Items:

L |

3. To replace the [New Factor] text, type the factor name, Time Points.
4. For each item that you want to add to the Items list (0-3, 3-5, 5-7, and 7-9), do the following;:
a. In the Items box (next to the Add button), begin typing a factor item, for example, 0-3.

If the file name contains a character delimiter and you selected the delimiter’s check box, the editor displays a
selection list as you type. Otherwise, you must type all the characters for the item.

Finish typing the appropriate alphanumeric text or select an item from the list.

Delimiters: Underscore [ Hyphen [£] comma [ Space [E Pius [ Other

Study Factors Paste Copy Add~

'::] Time Points Apply Cancel X

Ttems:

0-3




The Add button becomes available.
b. Click Add.
The current item appears in the Items list.
Add the remaining time points, 3-5, 5-7, and 7-9.
5. To save the study factor, click Apply.

The factor editor collapses to show only the study factor name and items list. The items appear in ascending

order.
Time Paints Edit X
03
35
57
79

6. Click Assign.

Note The application assigns the Blank sample type to any sample that begins with Blank (or that contains
Blank as delimited text, for example, Solvent_Blank with Blank preceded by the selected delimiter). The
sample set for this tutorial does not include blanks.

——— Assign
command
£ New Study and Analysis Wizard - Step 4 of 6 E=nEcR (===

Input File Characterization

Manually define and assign the study variables for each input file. Or, to setup a regular expression that automati|ally extracts the study variables from
each input file, click Advanced.

Delimiters: [¥] Underscore [T Hyphen [C] Comma [C] Space [C] Plus [T Other D Reset & Advanced
Study Factors Paste Copy Add~ Samples
Time Points — Error| Sample 4 | File Sample Identifier Sample Type Time Points
03 E &= v [=] [=] - (=] - [=]
35 51 FL Urine_0-3_GSH_PhI_01 Sample ~| 03 -
g-; s2 F2  |Urine 3-5 GSH_PhI 01 Sample - | 3-3 -
53 F3 Urine_5-7_GSH_PhIl_01 Sample | 57 -
| 54 | F4 _Unne_T—Q_GSI-_Ph]I_Ul | Sample " | 7-9 "
~ | Show Associated File

.,‘i' [ Cancel ] [ < Back I MNext = ] [ Finish ]
7. For the example data set, keep the default assignments of Sample. @
For other data sets, select the sample types as needed from the list. Sample
Control
Blank

Tip To select a row in the Samples table, click the Error, File, or Sample Identifier

columns. Do not click the Sample Type or Study Factor columns. eatty centee

Identification Only

Or, use the shortcut menu as follows (see Figure 1 on page 8): Standard
Labeled

¢ To select the same sample type for a consecutive sample range, hold down the SHIFT key
and select the rows of interest. Then, right-click and choose Set Sample Type To > Sample
Tipe.

¢ To select the same sample type for non-consecutive samples, hold down the CTRL key and select the rows of
interest. Then, right-click and choose Set Sample Type To > Sample Tjpe.




Figure 1. Samples pane shortcut menu

Samples
Error | Sample « |File Sample Identifier Sample Type Time Points
E = - = O] = - =
51 F1 Urine_0-3_GSH_PhIl 01 Sample |03 &
52 F2 Urine_3-5_GSH_PhIl_01 Sample |35
53 F3 Urine_5-7_GSH_PhIl_01 Sample ~| 57 o
HE [F4 |Urine 7-9 GSH PRI 01 | Samet 20 1
Copy With Headers Ctr+C
Copy

Clear Selection
Cell Selection Mode
Enable Row Grouping

Set Sample Type to 3 Sample h

Set Time Points to 3 Control
Blank

Setasllnput File Quality Control
Identification Only
Standard
Labeled

Shortcut menu

The sample type affects the processing actions.

Table 1. Sample types

Sample type

Sample, Control,
and Standard

Processing actions

Detects the components in the sample. When the analysis and the processing workflow
include grouping, the application reports the group areas for these sample types by study
factor.

Does not differentiate between the Sample, Control, and Standard sample types, which
means that you can use these sample types interchangeably. Thermo Fisher Scientific
recommends that you use the Control and Standard sample types for labeling or grouping
purposes as needed.

IMPORTANT When you want to group the samples by one or more study factors, you
must define the study factor items (or values) for the Sample, Control, and Standard
sample types. Failing to define the study factors for these sample types generates error
messages on the Sample Groups and Ratios page.

Blank

Detects the components in the sample. When the processing workflow includes one or
both Mark Background Compound nodes, the application marks these components as
background compounds.

Quality Control

Detects the components in the sample. When the processing workflow includes the
Normalize Areas node, the application does the following:
* Fits the areas of the compounds in the QC samples to linear or cubic spline curves.
* Runs a batch normalization of the non-QC samples against these curves.

Identification

Only

Does not report the chromatographic peak areas for the sample components
(chromatographic peaks with the same MWxRT dimensions). The application uses the
sample’s data-dependent fragmentation (DDA) scans for component identification when
the processing workflow includes the Group Unknown Compounds node.

Labeled

Not used for targeted analyses.

8. Click Next to open the Sample Groups and Ratios page.

The Study Variables area contains check boxes for the study variables—File, Sample Type, and the user-defined

study factors.

Go to the next topic, “Grouping the Samples By Study Variable.”




Grouping the % To set up the sample groups for the data set
S tusd‘;“\lll;ll'?:bﬁg 1. On the Sample Groups and Ratios page, select the Time Points check box in the Study Variables area.
The generated sample groups appear in the Generated Sample Groups pane. The application generates a “not
assigned” (n/a) group for samples without an assigned value for the Time Points study factor. For the example

data, there is no n/a group.

£ New Study and Analysis Wizard - Step 5 of 6 E=nE=R==

Sample Groups and Ratios
Select the study variables for sample grouping and add ratios for group comparisons.

Sample Group and Ratio Specification Generated Sample Groups
Study Variables 0-3
[ File Sample F1: Urine_0-3_GSH_PhI_01
E Time Points =
3-5
S le T)
B Sample Type Sample F2: Urine_3-5_GSH_PIL 01
5-7
Manual Ratio Generation Sample F3: Urine_5-7_GSH_PhIL.01
Numerator: - |
7-9
Denominator: > | =
Sample F4: Urine_7-9_GSH_PhI_01

2. Do one of the following:
¢ If you are working with the omeprazole example files, go step 4.

* If you are not working with the omeprazole data set, and error messages appear when you select the study
variables for the analysis, go to step 3. If no errors appear, go to step 4.

3. Ifyou are not working with the example data set, and an error message appears in the Generated Sample Groups
pane, do the following:

a. Check whether any of these sample types are part of an n/a sample group in the Generated Sample Groups
pane on the Samples Groups and Ratios page:

e Sample
e Standard

¢ Control

IMPORTANT When you select a study factor in the Study Variables area, the Sample, Quality Control,
and Control sample types must have assigned study factor values. Only Blanks and Identification Only
samples can have an n/a study factor value.

If you are working with a different data set and you do not assign study factor values to one or more of
the Sample, Control, or Standard samples, an error message (@) appears and the n/a group is

highlighted in red.

b. To assign values to the Sample, Standard, or Control samples, click Back to return to the Input File
Characterization page. Then, select study factor values for all the samples except for the Blank and
Identification Only samples.

c. Return to the Sample Groups and Ratios page.
d. In the Study Variables area, select the study variables of interest.

e. In the Generated Samples Groups pane, make sure that the n/a group only includes the Blank samples.

4. Click Finish.

The study—Omeprazole Study—opens as a tabbed document at the left of the application window,
and the Analysis pane opens to the right of the study.




Troubleshooting
the Analysis

The study consists of four tabbed pages: Study Definition, Input Files, Samples, and Analysis Results.
The two tabs—Grouping & Ratios and Workflows—to the right of the study pages are part of the
analysis. If you close the Analysis pane, these two tabs also close.

The Analysis pane lists the selected processing workflow, the name of the result file (which is based on
the first input file), and the selected raw data files. If the analysis is valid, the Run button is green.

Study pages Analysis pages Analysis pane Unavailable
Run button
/| %4 -
| P Start Page X (Il Omepraozole Study * l
i d Add Files € Remove Files A, Open Containing Folc|ar | 43 New Analysis Open |inalysis Template
Study Definition IMIHE Samples || Analysis Results || Grouping & Ratios || Workflows | | Analysis [l AsBatch o Run kb Save %
Error(ID =« |Mame File Type Sample Information
[C | [= - = - [= - Processing Step (Fully Processing) Edit .}
F1 Urine 0-3 GSH_PhIL 01 | .raw Sample Type: [Sample], Time Points: [0-3]
F2  |Urine_3-5_GSH_PhIOL | .raw Sample Type: [Sample], Time Points: [3-5] Uiy (SEIDG a5 EypmEran Ua e o g e
F3  |Urine 5-7_GSH_PhILOL | .raw Sample Type: [Sample], Time Points: [5-7] RS Urine0-3. G5H_PHE C1.cdResult —
F4 Urine_7-8_GSH_PhI_01 | .raw Sample Type: [Sample], Time Points: [7-9] ¥ Files for Analysis: (4) 3 Clear Al

F1 Urine_0-3_GSH_PhI .01 Sample Type: |Sample], Time Paints: [0-3]
F2 Urine_3-5_GSH_PhI 01 Sample Type: |Sample], Time Points: [3-5]
F3 Urine 5-7_GSH_PhI 01 Sample Type: |Sample], Time Points: [5-7]
F4 Urine_7-9 G5H_PhI 01 Sample Type: |Sample], Time Points: [7-9]

LA A

~ ) Show Details

Default file name for the
result file (.cdResult)

Note Because the example data set contains only one sample per group and the statistical analysis tools
require at least two samples per group, this tutorial does not describe how to set up ratios. For information
about setting up ratios and using the application’s statistical views, refer to the Help, the metabolomics
tutorial, or the extractables and leachables tutorial.

Go to the next topic, “Troubleshooting the Analysis.”

A Caution symbol to the right of Processing Step in the Analysis pane warns you that the analysis contains errors.
You cannot submit the run until you fix the errors.
< To troubleshoot the analysis and fix the errors

1. In the Analysis pane, point to the Caution symbol. Or, click the Workflows tab and review the messages in the
Current Workflow Issues pane at the bottom of the Workflows page.

The application displays explanations for the analysis errors.

Analysis |T] As Batch i Run H Save X
Processing Step (Fully Processing) Edit ll\:i—-— CaUtiOn Symb0|
|
Workflow: Create FISh Trace Missing value for parameter 'Compound’
Result File: | Search mzVault Missing value for parameter 'mzVault Library'
W Files for4 Compound Class Scaring Missing value for parameter 'Compound Classes’

¥ Fl Url Generate Expected Compounds Missing value for parameter '‘Compound’
X F2 Unnes=o PRI - T 3 2

% F3 Urine_5-7_GSH_PhI_01 Sample Type: [Sample], Time Paints: [5-7]

®x F4 Urine_7-9_GSH_PhI_01 Sample Type: [Sample], Time Paints: [7-9]

Current Workflow Issues

Nede Name Issue Description Parameter Name Value
Create FISh Trace Missing value for parameter 'Compound’ Compound

Search mzVault Missing value for parameter 'mzVault Library' mzVault Library

Compound Class Scoring Missing value for parameter 'Compound Classes' Compound Classes

Generate Expected Compounds | Missing value for parameter 'Compound’ Compound

2. To fix the analysis errors, go to “Customizing the Processing Workflow.”

10



Customizing
the
Processing
Workflow

Specifying the
Target
Compounds and
Adduct lons

For an analysis of one or more known compounds and their transformation products, you must specify the target
compounds in the processing workflow template. For the MetID w Stats Expected and Unknown w Background
Removal processing workflow, you must also select the parent compound for the Create FISh Trace node, the

spectrum database file for the Search mzVault node, and the compound class file for the Compound Class Scoring
node.

Tip When customizing a processing workflow template, consider doing the following:

* Basing the Ions list in the Generate Expected Compounds node and the Preferred Ions list in the Group
Expected Compounds node on the sample matrix or other experimental factors

* Basing the Base Ions for the Detect Compounds node and the Preferred Ions for the Group Compounds
node on the experimental factors

* Changing the Min. Peak Intensity setting in the Find Expected Compounds node and the Detect
Compounds node to a threshold that is consistent with the mass spectrometer where you acquired the data

* Changing the Sample/Blank ratio threshold in the Mark Background Compounds node

To customize the processing workflow for the example data set, see these topics:

¢ Specifying the Target Compounds and Adduct lons

¢ Specifying the Parent Compound for the Create FISh Trace Node

¢ Specifying the mzVault Database Files for the Search mzVault Node

¢ Specifying the Compound Class Library for the Compound Class Scoring Node
* (Optional) Modifying the Specified Isotope Patterns

The default Expected Compounds list includes omeprazole—the target compound for the example data set.

IMPORTANT If you are following this tutorial with a different data set and you have not added the target
compounds to the Expected Compounds list, add the compounds to the list as described in “Adding
Compounds to the Expected Compounds List” on page 2.

In the Compound Discoverer 3.1 or later application, you can leave the analysis open as you update any of the
lists under Lists & Libraries.

1"



< To specify the target compound for the example data set

1.

This figure show the Workflows page with the selected processing workflow. The exclamation marks in the upper

Click the Workflows tab to open the Workflows page.

right corner of the Generate Expected Compound node, Search mzVault node, Create FISh Trace node, and
Compound Class Scoring node indicate that these nodes are missing parameter values.

wlts || Grouping & Ratios

Workflows tab

Indicates a missing
parameter value.

& Open Open Common gt Save [f] SaveCommon 2% Auto Layout | 3K Clear

Worldflow: MetlD w Stats Expected and Unknown w Backgreund Removal

Description:  Expected and Unknown Met ID Workflow: Detect and identify both expected and unknown metabalites with statistics (which is used for|jenerating ratios and trend line plot
for comparing across time points and species)

Workflow Tree

[ = Input Files

] = [ Create Analog Trace
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2. In the Workflow Tree pane, select the Generate Expected Compounds node.

The Parameters page for the Generate Expected Compounds node opens to the left. In the selected processing

workflow template, Apply Dearylation has been set to True, and all the Phase 1 and Phase I reactions have been

selected.
Study Definition || Input Files || Samples || Analysis Results || Grouping & Ratios m—
ParathBrS Parameters of 'Generate Expected Compounds' El? Open m Open Comman E'H Save [
dage Show Advanced Paramet:
pag o faveneed Tarmeter Workflow: MetlD w Stats Expected and Unki
¢ eI Description:  Expected and Unknown Met ID
CgaingS across time points and species)
4 2. Dealkylation
Apply —— Apply Dealkylation  True
Dearylation is Apply Dearylation  True Workflow Tree
Max, # Steps 1
set to True. Min. Mass [Da] 150
4 3. Transformations (I gﬂeraled&peded
A” the Phase | ~—————— Phase] Dehydration (H2 O -= ); Desaturation G
and Phase ” Phase Il Acetylation (H -» C2 H3 0); Arginine
1 f t Others
ranstormations Max. £ Bhase T 1
are selected. Max. # All Steps 3 &t Find Expected
4 4.Ionization ¢/ compounds
Ions [M+H]+1; [M-H]-1 ¢




3. Do one of the following:
 For the example data, in the Compound box, type O for omeprazole.

If Omeprazole is the only compound in the list that begins with an O, it appears in the box. Otherwise,
continue typing the next letter in the name until the compound’s name appears.

Parameters of 'Generate Expected Compounds'
Show Advanced Parameters

4 1. Compound Selection
Compound Omeprazole (C17 HI9 N3 03 §)

¢ For a different data set, add the target compounds to the Expected Compounds list, and then select these
compounds in the Generate Expected Compounds node. To target multiple compounds with a different set
of transformation rules for each compound, add an additional Generate Expected Compounds node for each
set of transformation rules, and then connect these nodes to the Find Expected Compounds node.

To continue fixing the validation issues for the MetID w Stats Expected and Unknown w Background Removal
processing workflow, go to the next topic, “Specifying the Parent Compound for the Create FISh Trace Node.”

Specifying the The Create FISh Trace node uses the observed and theoretical fragments for a compound along with a list of

Parent fragmentation rules and fragmentation libraries to search the spectral data in the input files for fragments related to
Compound for the compound of interest. It uses the matched fragments to create a fragment based total ion current chromatogram
the Create FISh

T Nod that you can use to visualize regions with fragment ions related to the parent compound.
race Node

< To specify the compound for the Create FISh Trace node
1. On the Workflows page, select the Create FISh Trace node.
2. On the Parameters of Create FISh Trace page, select the parent compound for the trace.

¢ For the example data, select omeprazole and keep the default settings for the Scan Polarity and Fragment
Mode parameters.

Study Definition || Input Files || Samples || Analysis Results || Grouping & Ratios m! m

Parameters of 'Create FISh Trace’ & Open [ OpenCommon J, Save [ Sove

Show Ad ad P et
Sl G CERL P G Workflow: MetID w Stats Expected and Unknown w

# L Compound Selection Description:  Expected and Unknown Met ID Workflo

L]t it = metabolites with statistics (which is use
4 2. Trace Settings  |caffeine (C8 H10 N4 02)
Mass Tolerance Omeprazole (C17HI9 N3 03 5) %
Summed Trace TTOE Workflow Tree

Individual Traces True

Custom Label FISh Trace
4 3, Scan Filter Settings
Scan Polarity +

Fragment. Mode Data-Dependent
4 4. Fragment Prediction Settings

Use General Rules  True

Use Libraries True

Max. Depth 5

Aromatic Cleavage  True

Min. Fragment m/z 50
Max. Fragmentm/z 0 - { Create FISh Trace

Compound
This parameter specifies the parent compound used for
trace generation.

[ M

Post-Processing Nodes

« | 1

Worlkflow Nodes | parameters of 'Create FISh Trace' | Current Workflow Issues

* If you are not working with the example data set, match the following parameter settings in the Create FISh
Trace node to your data set: Scan Polarity (positive or negative) and Fragmentation Mode (Data-Dependent or
Data Independent).

To continue fixing the validation issues for the MetID w Stats Expected and Unknown w Background Removal
processing workflow, go to the next topic, “Specifying the Parent Compound for the Create FISh Trace Node.”
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Specifying the
mzVault
Database Files
for the Search
mzVault Node

Specifying the
Compound Class
Library for the
Compound Class
Scoring Node

The Search mzVault node searches the selected mzVault databases for scans that match the scans associated with each
expected or detected compound.

% To specify the mzVault database for the Search mzVault node

On the Workflows page, select the Search mzVault node.

2. On the Parameters of Search mzVault page, click the mzVault Library box, and then click the browse icon to the
right of this box.

The Select Input Files dialog box opens.

Study Definition || Input Files || Samples || Analysis Results | Grouping & Ratios m

Parameters of 'Search mzVault' B Open [ Open Common &y save
Show Advanced Paramet:
oW Pdvanced Farameters Workflow: MetID w Stats Expected and Unk|
4 1.5 h Setti
=L " =i Description:  Expected and Unknown Met 1D
mz\ault Library % metabolites with statistics (whi
Compound Classes All
Match Ion Activation Type True
Match Ien Activation Energy Match with Tolerance Workflow Tree
Ion Activation Energy Tolerance 20
Match Ienization Methed True
Apply Intensity Threshold True
Precursor Mass Tolerance 10 ppm
Match Analyzer Type True
Search Algorithm HighChem HighRes
Match Factor Thresheold 50
RT Tolerance [min] 1
Use Retention Time False [ Search mzVault
mzVault Library
This parameter allows the selection of registered mzVault
database files.
4| mn |
Paost-Processing Nodes
< mn |
Workflow Nodes | parameters of 'Search mzVault' | Current Workflow [ssues

3. In the Select Input Files dialog box, select the check box for the mzVault Reference May 2019 spectral database.

Tip If you working with your own data set, consider creating your own mzVault libraries with the

mzVault 2.2 application. For information about importing mzVault libraries into the Compound Discoverer
application, choose Lists & Libraries > Spectral Libraries from the menu bar, and then press the F1 key on
your computer keyboard to open the Help topic.

£ Select Input File(s) E=nEch~==
[ checkan | [ uncheckall

[

Selected | Filename Description
u Aa v Aa -

Bamba lab 34 lipid mediators library stepped NCE 10 30 45

‘Contributed by Prof. Bamba's lab of Kyushu University, Japan.

Bamba lab 598 polar metabolites stepped NCE 10 30 45

Contributed by Prof. Bamba's lab of Kyushu University, Japan.

‘Custorn mz\ault Library

mz¥ault Autoprocessed May 2019

Snapshot of the mzCloud Autoprocessed spectral library

% mzVault Reference May 2019 Snapshet of the mzCloud Reference spectral library, M52 data only, May 2019
al n | L4
4. Click OK.

To continue fixing the validation issues for the MetID w Stats Expected and Unknown w Background Removal
processing workflow template, go to the next topic, “Specifying the Compound Class Library for the Compound

Class Scoring Node.”

The Compound Class Scoring node scores the detected compounds against a set of fragment ions commonly
present in the fragmentation scans for a compound class. The node compares the ions (7/z values)

detected in the fragmentation scans to the fragments in the selected compound class libraries.
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Modifying the
Specified
Isotope Patterns

Note The Compound Discoverer 3.1 application comes with a compound class library for omeprazole, which is
the compound of interest in this tutorial.

Tip If you are not working with the example data set, delete the Compound Class Scoring node from the
processing workflow. Or, create compound class libraries for your targeted compounds.

For information about adding compound class libraries to the Compound Class list, choose Lists & Libraries >
Compound Classes from the application menu. Then, press the F1 key.

«» To specify the compound class library for the example data files
1. On the Workflows page, select the Compound Class Scoring node.
2. On the Parameters of Compound Class Scoring page, click the Compound Classes box, and then click the

browse icon to the right of this box.

Study Definition || Input Files || Samples || Analysis Results || Grouping & Ratios m
B Open Open Common DL Save [J

Parameters of 'Compound Class Scoring'

Show Advanced Parameters

Worldflow: MetlD w Stats Expected and Unk

o i Description:  Expected and Unknown Met ID

% metabolites with statistics (whit

5/M Threshold 50

High Acc. Mass Tolerance 25 mmu

Low Ace. Mass Tolerance 05Da Workflow Tree

Use Full MS Tree True

Allow DIA Scoring True

. Compound Class

Compound Classes ' Scoring

This parameter specifies the compound classes to be used
for searching.

< | m |

Post-Processing Nodes

< | mn |

Workflow Nodes | parameters of 'Compound Class Scoring’ r Current Workflow Issues

The Select Input Files dialog box opens.
3. Select the check box to the left of the Omeprazole Compound Class file.

£ select Input File(s) [E=H =R T
[ checkan | [ uncheckail |
[ ]
Selected | Filename Description File Size Uploaded Updated Context State
(] Aa - Aa - = - = - = - ™ - Aa
o ‘Omeprazole Compound Class 164 KB | 7/11/2019 11:25 AM | 7/8/2019 10:23 PM ‘ | Availablel
4. Click OK.

The MetID w Stats Expected and Unknown w Background Removal processing workflow template includes the
Pattern Scoring node and the Create Pattern Trace node. The Create Pattern Trace node can create a trace based on
only one isotope pattern; whereas, the Pattern Scoring node can search for multiple isotope patterns.

The processing workflow templates that come with the application (and that include one or both of these nodes)
specify an isotope pattern at a resolution of 60 000 for the following elemental composition: C15S.

Figure 2. Parameter settings for the Pattern Scoring node in the MetlD workflow templates

Parameters of 'Pattern Scoring'
Show Advanced Parameters

4 1. General Settings
Isotope Patterns C155 [
Mass Tolerance 5 ppm
Intensity Tolerance [32] 30
SN Threshold 3
Min. Spectral Fit [3] 0
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To optimize the node’s settings for your experimental data, enter the appropriate elemental compositions for your
targeted compounds. For example, the targeted compound in the example data is omeprazole (C17 H19 N3 O3 §).
Appropriate elemental compositions for omeprazole’s metabolites might include C15S, C16S, and C17S, and so on.

In addition to entering the appropriate compositions, match the Resolution setting to the instrument method used
to acquire the sample data.
< To specify the parameter settings for the Pattern Scoring node for the example data
1. On the Workflows page, select the Compound Class Scoring node.
1. On the Parameters page, click the Isotope Patterns box, and then click the browse icon, ],
The Pattern List Editor opens.
2. To modify the isotope pattern for C15S, do the following:
a. Select row 1 and click Edit Pattern.
The Isotope Ratio Editor opens.
b. Type 70 000 in the Resolution box, and then click OK.
3. To add the isotope pattern for C178, do the following:
a. In the Pattern List Editor, click Add Patterns.
The Isotope Ratio Editor opens.
b. In the Elemental Composition box, type C178.
c. In the Resolution box, type 70 000.
d. Set up the required isotope pattern as follows:
¢ Clear the check box for the Al peak (mass shift of 1.00335).
* Select the check box for the A2 peak (mass shift of 1.99580).
¢ Select the check box for the A2 peak (mass shift of 2.00670).

Isotope Ratio Editor =
lsotope Ratio Defintion Type
@ Define from Elemental Composition Formula

() Custom Isctope Ratio Pattern

Elemental Composition: C175 . o .
Int. Thresheld [3] 0.10' Resolution 70000  Charge: = AO peak fOr the mOnOlSOtOplC 1on Wlth
only the C12 isotope of carbon and the

Required Mass Shift Intensity [%] 832 iSOtOpe Of SUlfUr
0.00000 100.00
= 1.00335 1869
1.99580 452 A2 peak for ion with one sulfur-34 atom
200670 164
] 299915 0.84 . .
A2 peak for ion with two carbon-13 atoms
4. Click OK.

5. In the Pattern List Editor, do the following:

a. Verify that the editor lists the C15S and C17S elemental compositions and that the number of required
peaks for both of these compositions is 3.

b. Click OK.
£ Pattern List Editor E=nEcR(==
Add Patterns ~ Delete Patterns  Edit Pattern

[ |
=2 Name Elemental Composition Is Custom Pattern | # [sotopes | # Isotopes Required | Charge

Aa - Aa - = - = =

1 €155 €155 | 5 3 1

2 C17s c17s 5 3 1
Lo

16



Submitting
the Analysis
to the Job
Queue

6. Verify that the Isotope Patterns parameter for the Pattern Scoring node lists the following: C15S; C178.

Parameters of 'Pattern Scoring’

Show Advanced Parameters

4 1. General Settings

Isotope Patterns

Mass Tolerance
Intensity Tolerance [3]
SN Threshold

Min. Spectral Fit [36]

C155; C175 [
5 ppm

30

3

0

The experimental m/z values of the A2 peaks must be within 5 ppm and their relative intensity must be within 30%

of the theoretical isotope pattern.

Table 2. Theoretical isotope patterns at a resolution of 70 000

Elemental composition Peak Mass Shift Relative Intensity  Relative Intensity Range

C15S A0 monoisotopic 0.00000 100.00 N/A
A2 (one 3*S atoms) 1.99580 4.52 3.16 t0 5.88
A2 (two 1C atoms) 2.00670 1.27 0.89 to 1.65

C17S A0 monoisotopic 0.00000 100.00 N/A
A2 (one 3*S atoms) 1.99580 4.52 3.84 t0 5.20
A2 (two 13C atoms) 2.00670 1.64 1.15 t0 2.13

% To check the resolution of the full scan data in the RAW data files
1. Open the RAW data file in the FreeStyle™ application.

2. In the Workspace Options toolbar, click Instrument Method.

3. In the Instrument Method view, select the Mass Spectrometer page.

Accela Open AS  Accela 1250 Pump O Exactive - Orbitrap MS
h

b

Experiment

FULL MS / AIF / NL DD-MS*

|General

Runtime 0 to 10 min
Polarity positive
[In-source CID 00eV
Default charge state 1
MNeutral loss on
Exclusion

Full MS

Microscans 1
Resolution 70,000

Go to “Submitting the Analysis to the Job Queue.”

For the omeprazole study, set up the analysis as described on the previous pages of this tutorial.

< To submit the analysis to the job queue
1. To create one result file for the input files set, leave the As Batch check box clear.

By default, the application uses the name of the first input file as the result file name.

Note If you select the As Batch check box, the application creates a separate result file for each input file,
which means that it cannot compare the results across the data set.
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2. In the Result File box, rename the result file Omeprazole Example.

F1 Urine 0-3 GSH_PhI 01
F2 Urine 3-5 GSH PhI 01
F2 Urine_5-7_GSH_PhII_01
F4 Urine_7-9_GSH_PhI_ 01

¥ M o

Analysis [l As Batch ¢ Run b Save X
Processing Step (Fully Processing) Edit
Workflow: MetlD w Stats Expected and Unknown w Background Removal
Result File: Omeprazole Example.cdResult Renamed reSUIt flle
W Files for Analysis: (4) 3 Clear All

Sample Type: [Sample], Time Paints: [0-3]
Sample Type: [Sample], Time Paints: [3-5]
Sample Type: [Sample], Time Paints: [5-7]

Sample Type: [Sample], Time Paints: [7-9]

3. Click Run to submit the analysis to the job queue.

Because the processing workflow includes the Differential Analysis node and you have not defined any ratios for
the analysis, the Analysis Validation Issues dialog box opens.

44! Analysis Validation Issues E=n =R
Category Description
1. Grouping & Ratios MNo ratios defined in 'Grouping & Ratios’ tab.
Ignore l | Abort

4. Click Ignore.

Note Because a differential analysis requires a minimum of two data points per group and the data set
includes only one sample per group, the Differential Analysis node cannot calculate the p-values for the
sample group regardless of whether you define ratios for the analysis.

The Job Queue page opens to the right of the study tab.

" Start Page X I ) Omeprazole Study * ‘T2 Job Queue X |

§ii Pause & Resume §§ Abort | 3 Remove | i Refresh | §] OpenResults [C] Display Verbose Messages
Job Queue:
Execution State | Details | Progress | Type | Name | Submitted at ‘ Study |Data Source|
-] T = | =l =
[+ Running 41 % Processing Omeprazole Example 7{18/2019 2:39 PM Omeprazole MetID QE Study 4Files: C:\
I— Expand icon

5. To view the processing messages, click the expand icon, ¥, to the left of the processing job.

You can ignore the warning messages that are highlighted in yellow.

Note During the run, the nodes generates the following warning messages, which you can ignore:

* The input files do not contain any UV data, so the Create Analog Trace node generates a warning
message for each input file.

* The data set does not include any blank samples, so the Mark Background Compounds node generates a
warning message that no blank files were specified for the analysis.

* You did not define any ratios for the analysis, so the Differential Analysis node generates a warning
message about the missing ratios.

Leave the Job Queue page open and go to the next topic “Opening the Result File and Reviewing the Default
Layout.”
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Opening the
Result File
and
Reviewing
the Default
Layout

Opening the
Result File

Default Layout
for a Result Page

You can open a result file from multiple locations: the Job Queue page, the Analysis Results page of a study, the Start
Page, or the menu bar. The result file opens as a tabbed document in the application window (see Figure 3). For
information about all the ways you can open a result file, refer to the Help.

Tip If you did not reprocess the example data set, do the following:
1. Open the result file provided on the Compound Discoverer 3.1 USB key:
Example Studies\Omeprazole Metabolism Study\Omeprazole MetID QE Example.cdResult

2. From the menu bar, choose Window > Reset Layout.

To open the result file and review the default layout, see these topics:
¢ Opening the Result File

¢ Default Layout for a Result Page

«» To open the result file generated by the analysis
Do one of the following:
* If the Job Queue page is open, double-click the completed run.
¢ If the study is open, click the Analysis Results tab, and then double-click the link to the completed run.
—or—

* Ifyou closed the study after the run completed, under Recent Results on the Start Page, click the result file
name under Recent Results.

§ H Start Page X |’.[II1 Omeprazole Study * ‘F_'_;‘ Job Queue X ‘ T
"‘ -
o)
@ Compound Discoverer 3.1
What would you like to do? Recent Studies Recent Results
o, New Study and Analysis... Omeprazole Study BY Omeprazole Example
f'lﬂ Create a new study and analysis from scratch. Ch\Studies\Omeprazole Study €| wdies\Omeprazole Sty
= Open Study...
m Open an existing study.
= Open Result...
Open an existing result file.
Opens a dialog box to locate and Opens the Omeprazole Example
open a result file. result file.

The factory default layout for a result file includes the following items (Figure 3 on page 20):
* A page tab with the result file name.

* A Chromatograms view on the top left that is populated with XIC traces for the compound in the first row of
the Expected Compounds table. The view automatically zooms in to the start and end points of the
chromatographic peak for the compound, and the area under the peak is shaded.

¢ A Mass Spectrum view on the top right that is populated with the MS1 scan (for a preferred ion) that is closest to
the chromatographic peak apex for the selected compound across the input files. The spectrum tree to the left
includes the MS1 scans and the fragmentation scans for the preferred ions that were acquired within the
following retention time window:

— The chromatographic peak apex for the selected compound + peak width at half maximum (FWHM)
—or—
— The Start and end points of the chromatographic peak, as determined by the peak detection algorithm
¢ A set of tabbed main tables below the two graphical views.

¢ A collapsed area for the related tables below the main tables.
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Figure 3. Default layout for the result file generated by the processing workflow

Shaded chromatographic peaks ——

for the selected compound
across the input files

Closest MS1 scan to the ——
chromatographic peak apex
for the selected compound

eprazole Example X

o ) Time Points
o ) File

" Start Page X | Al Omeprazole Study X | &2 Job Queue X /B O
Chromatograms
4 Group By: 2 — 03 — 35 — &
Time Points
Em 20
4 Filter By:

B Mass Spectrum
4 [t F1#132, 49 min, MS1, FTMS (+)
(12 F1 #1344, RT=4.256 min, MS2, FTMS (+),

Urine_0-3_GSH_PhIl_01 (F1)#1313, RT=4.163 min, MS1, FTNIS (+) B
C16 H34 09 as [M+NF4]+1 -

800

— 79

4163

38826345
[MNHE

37122803
[MHE

393.20859
[MeNal+1

i

Intensity [counts] (10°6)

370
RT [min]

i} vl m i i} 3

Expected Compounds

Expected Compounds per File || Expected Formulas || Merged Features Features || Expected Features || mzVault Results || FISh Trace Fragments || Input Files || Specialized Traces

) Show Related Tables

—

BB | Checked = |Name Formula Annotation Source [E] | FISh Coverage | Molecular Weight | RT [min] | Area (Max) ~ | MS2 | Mass Defect ]| # mzVault Results | mzVault Best Match| Class Coverage [ | Pattern Matches [£] | Group Areas

1= | PEG ng Cl16 H3409 (L] 37021968 | 4171| 4771095592 [ 022 1 692
2 = PEG n7 C14H3008 | ] 32619353 | 39023 4438422004 | o154 1 959
3 & c29n4oni004 O 50232525 | 6763 2645588244 | 0325 0

4 = C18 H38 010 | (8] 41424605 | 4393 | 3572426309 | W 0246 0

5 = Caffeine cskoN20z  |HE 19408028 | 2778 2384002010 |l os8 2 957
6 = PEG 6 C12H26 07 | ] 26216739 | 3650 | 3040904501 (W o167 1 950
7 = S-Hydrowyomeprazole | C17 H1GN2 045 |l 36110015 | 4909 | 2609494490 | [l o108 1 046

[
Shows the related tables

The selected processing workflow creates the following main tables from left to right.

Table 3. Result tables for the selected processing workflow template

¢ Compounds

Lists all the compounds that the Detect Compounds node detected across the input
file set beginning with the compound with the largest chromatographic peak area in
any of the input files.

* Compounds per File

Lists the compounds that the Detect Compounds node detected in each input file.

* Expected
Compounds

Lists all the expected compounds that the Expected Compounds node found in one or
more of the input files, and groups the compounds by molecular weight and retention
time.

* Expected
Compounds per File

Lists all the expected compounds that the Expected Compounds node found in each
input file (Xcalibur RAW file). The Group Expected Compounds node groups the

compounds by molecular weight and retention time.

* Expected Formulas

Lists the expected formulas that the Find Expected Compounds node searched
against. The expected formulas list is the output from the Generate Expected
Compounds node.

¢ Features

Lists the adduct ions that the Detect Compounds node detected across all the input
files.

* Merged Features

Lists the chromatographic peaks with the same 7/z x RT dimensions that the analysis
found in one or more of the input files. When the processing workflow includes both
of these nodes—Find Expected Compounds and Detect Unknown Compounds—the
Merge Feature node merges the features in this table and adds the Ion Status column.

* Expected Features

Lists the features that the Find Expected Compounds node found across all the input
files.

¢ mzVault Results

Lists all the compounds that the mzVault search identified across the input files. The
compounds are listed in order of the best match score between the query spectra and
the matching spectra in the selected mzVault database.

* FISh Trace Fragments

Lists the structures of the expected fragments and the summed intensities of the
matching adduct ions. The Create FISh Trace node generates a list of expected
fragments (adduct ions) for the user-specified compound.

* Input Files

Lists the input files for the analysis.

* Specialized Traces

For the selected MetID processing workflow, this table lists the traces generated by the
Create FISh Trace node and the Create Pattern Trace node.
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Working with
the Result
Tables

Viewing the
Number of Items in
a Table

Sorting the Result
Tables

Filtering the Tables

The following topics describe how to sort and filter the result tables:

3.

Viewing the Number of Items in a Table
Sorting the Result Tables

Filtering the Tables

Displaying or Hiding Result Table Columns

Viewing Related Information about an Item in a Main Result Table

To view the total number of items in a result table
Point to its tab.

For this analysis, the Compounds table contains 4181 compounds.

5l Com pounds

£ Compounds grouped by molecular weight and retention time Formula
4181 items shown (0 filtered out) C16 H34 09

1 =
T

Compounds per File || Expected Compounds || Expected Compounds per File

The Expected Compounds table contains 483 compounds.
it Compounds || Compounds per File Expected Compounds per File || Expected Formulas || Merged Feature

‘ =3 Checked | Name Parent CD“"POU”E‘ Expected compounds grouped by formula, molecular weight and retention time
i1

483 itemns shown (0 filtered out)

= | | Omeprazole
L L

To sort a result table by a single table column

Click the column header. Click the column header a second time to reverse the sort order.
* Descending order (A)
¢ Ascending order (W)

To sort a table by multiple columns

Hold down the CTRL key and click the column header of the first column and the column headers of any
additional columns that you want to sort by.

To sort a table by a column with multiple sub-columns

. Click the expand icon, #, to the right of the column heading to display the vertical headings for the

sub-columns.
Select the sub-column that you want to sort by.
An asterisk appears at the top of the vertical heading.

Click the column heading.

Use the Result Filters view to create filters for data reduction.

K2
0‘0

1.

To filter the Compounds table by the maximum chromatographic peak area of each compound
From the application menu bar, choose View > Result Filters.

The Result Filters view opens as a floating window.
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2. In the list of tables on the right, select the Compounds table if it is not already selected.

2D Result Filters [ = ===
[T O Compounds per File
[OM—J () Expected Compounds
[ON—: O Expected Compounds per File
|pN—‘ O Expected Formulas
[E O Merged Features
[UM )] O Features
(on ] O Expected Features
ON ) O mzVault Results
(on O FISh Trace Fragments
[ON : (D Input Files
[T () Spedialized Traces
[C] Show al tables [ Load | [ save | [saveds. | [clearain | [ clear | [ApplyFitters|

3. In the right pane, add a filter that hides compounds with maximum peak areas below 500 000 000 counts as
follows:

a. Click Add Property and select Area (Max.) from the list. (The maximum area for each compound is the
largest chromatographic peak for this compound across the input file set.)

D Result Filters = =R
ON ' (D) Compounds Compounds
ON Compounds per File m
L P P!
ON J] O Expected Compounds ((Add propenty )
loN J] O Expected Compounds per File AND "
|\0N J! O Expected Formulas OR 7
ON O Merged Features Rt
= # mzVault Results
[—ON 3 O Features Annotation Source
OoN O Expected Features Area
ON | ) mzVault Results E (Max_ hs
(on O FISh Trace Fragments C:;cir;un
= ) (0 Input Files Class Coverage
|on (D) Specialized Traces FISh Coverage 3
Formula
Gap Status
Group Areas
Mass Defect
[ Show all tables Molecular Weight Lpply bilters
Ms2
mzVault Best Match
MName

Pattern Matches LA
RT Tolerance [min]
RT [minl i

b. Click the (pink) relation list and select Is Greater Than or Equal To.
c. Type 5€8 (or 500 000 000) in the box next to the relation box.

) Result Filters (= ==
Ej (2} Compounds Compounds
[on (2} Compounds per File
|2 ) (D Expected Compounds (Area {Mau.)][is greater than or equal tc] Q
|on )] O Expected Compounds per File
|\0M )l O Expected Formulas
[E O Merged Features
[UN ) O Features
(on ) 0] Expected Features
oN ) (0 mzVault Results
(on (2} FISh Trace Fragments
[ON : (D Input Files

|on (0} Spedialized Traces

[C] Show al tables [ Load | [ save | [saveds. | [ciearain | [ clear | [ApplyFitters|

d. Click Apply Filters.

The Compounds tab has a filter icon and the table now displays only 33 entries.

@ Compounds Compounds per File || Expected Compounds || Expected Compd

=2 Chec| Compounds grouped by molecular weight and retention time [N S¢ !
1 = 33 of 3822 items shown (3789 filtered out) |

22



Displaying or Hiding
Result Table
Columns

Viewing Related

Information about

an Item in a Main
Result Table

Reviewing
the
Untargeted
Compounds

Filtering the
Compounds
Table by the
Peak Areas

Reviewing the
Results from the
Compound Class

Scoring Node

By default, some of the result table columns are hidden. You can choose to hide or display any of the columns in a
result table.
< To display or hide a column
1. Click the icon, &7, in the upper left corner of the result table.
The Field Choose dialog box for the result table opens.
2. Select the check boxes for columns that you want to display and clear the check boxes for columns that you want

to hide.

The related tables below the opened main table contain related information about the selected item in the main
table.
< To open a related table for a selected item

1. Select the item in the main table. For example, in the example result file, select row 4 (Caffeine) in the main
Compounds table.

2. Click Show Related Tables at the bottom of the application window.

3. Click the tab for the related table of interest. For example, click the mzVault Results tab to open the mzVault
Results table and view the compound matches for caffeine.

To review the results for the untargeted compounds detected by the Detect Compounds node, see these topics:
¢ Filtering the Compounds Table by the Peak Areas
¢ Reviewing the Results from the Compound Class Scoring Node
* Reviewing the Results from the Pattern Scoring Node
¢ Comparing the Chromatograms for Two Compounds
¢ Comparing the Trendline Plots for Two Compounds
* Viewing a Mass Defect Plot

K2

< To filter the Compounds table by the chromatographic peak areas
1. Click the Compounds tab if the Compounds table is not open.

2. Filter the Compounds table by the chromatographic peak area [Area (Max.)]. Limit the table entries to
compounds with chromatographic peak areas greater than or equal to 5e8. See “Filtering the Tables” on page 21.

Only 36 compounds are now visible in the Compounds table for the example result file.
The processing workflow for this tutorial included the Compound Class Scoring node with the selection of a
compound class (fragmentation) library for omeprazole.
< To review the class coverage for detected compounds reported in the Compounds table
1. If you have not already filtered the Compounds table by the maximum chromatographic peak area, filter it now.
Sort the Compounds table in descending order by the Area (Max.) column.
In the Compounds table, select row 7 (5-hydroxyomeprazole).
Click Show Related Tables at the bottom of the application window.

In the set of related tables, click the Compounds Class Matches tab.

A A i

Select the entry in the Compound Class Matches table (see Figure 4 on page 24).

Note To display the Compounds table in the alloted space below, several of the columns are hidden.
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Reviewing the
Results from the
Pattern Scoring
Node

Figure 4. Compound Class Matches table for 5-hydroxyomeprazole

@ Compounds ¥+ Compounds per File || Expected Compounds || Expected Compounds per File || Expected Formulas || Merged Features || Features || Expected Features

? Checked * | Name Formula Annotation Source [#] Molecular Weight | RT [min] | Area (Max) = | M52 | Class Coverage ]| Pattern Matches [+]
1 = PEG nB C16 H34 09 [ [ | 37021968 | 4171| 4771095592 |l 000 (|
2 = PEG n7 C14 H30 08 [ [ | 32619353 | 3923 | 4438422204 (@ 000 1]
3 R caon4oN1004 |HO 59232525 | 6.763| 3645588244 | 000 (|
4 = €18 H38 010 [ [m} 41424605 | 4393 | 3572426309 | [l 0.00 1]
5 A Caffeine CBHI10 N4 02 [ | | 19408028 | 3778 | 2394092910 |l 000 (|
6 = PEG nb €12 H26 O7 [ [ | 28216739 | 3.650 | 3040994801 | M 000 (|
7w 5-Hydroxyomeprazole | C17 H19N3 045 |Hl 36110015 | 4.909 | 2699494490 | [ _E

# ) Hide Related Tables
Structure Proposals || Compounds per File || Predicted Compositions | Merged Features | [MeCLUAITRL RO G ILN | mzVault Results || Matched Patterns

B Checked  Name Description FISh Coverage | Class Coverage | # Matched Fr. | # Missed Fr.
1 & | | Omeprazole Compound Class.clib_| \ 7778 | 50.00 | 7] 7]

In the Mass Spectrum view, each matching fragment for the selected compound is highlighted in green and
annotated with its structure.

Figure 5. Data-dependent fragmentation scan for 5-hydroxyomeprazole with structure annotations for matching fragments

¢! Urine_0-3_GSH_PhI|_01 (F1)#1561, RT=4.890 min, M52, FTMS (+), (HCD, DDA, 362.1165@35, +1)
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FISh Coverage: 7 Matched, 2 Unmatched, 17 Skipped

100 +

H;DH_DH
o,
)L_/
=2

o=

80 7 214.05272
COHIZ N O3 S [M-gf+1

L
= o
g 5=2_/
s
= 60 - -
£ 152 07027
2 C8 H10 N 02 [M-g}+1
=2
= ®
z . 196.04231
T :H)“_\(}_P" GO H10 N 02 S [M-g}+1
£ |
E 40 _o@;\.‘@ o- L
..
167.09372
. 149.07066 C9 H13 N 02 [M-gl+1
:H;':\}_ C8HI N2 O [M-g]+1
20 -
121.08857
CHHITN [M-c}-1 136.07542
I C8 H10 N O [M-el+1
0 . I Il ‘ I .
50 100 150 200

miz

To review the results of the Pattern Scoring node

If you have not already filtered the Compounds table by the chromatographic peak area [Area (Max.)], filter it
now. Limit the table entries to compounds with chromatographic peak areas greater than or equal to 5¢8 (see
“Filtering the Tables” on page 21).

Sort the Compounds table by the C17S subcolumn of the Pattern Matches column in descending order (see “To
sort a table by a column with multiple sub-columns” on page 21).

Select row 1 (Esomeprazole).

Note Esomeprazole is an isomer of omeprazole.

In the related tables, click the Matched Patterns tab. Then, select the entry in the Matched Patterns table (see
Figure 6 on page 25).
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Comparing the
Chromatograms
for Two
Compounds

Note To display the Compounds table in the alloted space below, several of the columns are hidden.

Figure 6. Compounds table sorted by pattern matches for C17S

gl Compounds ¥ ‘Compounds per File

ES

W oL e ;oW B W R e
RN R R A A A S i

1

1 =

Expected Compounds

Expected Compounds per File

Expected Formulas

Merged Features | Features

Expected Features

Pattern Matches ~ [=]

Checked Mame Formula Annotation Seurce [+] | Molecular Weight RT [min] | Area (Max.) M52 | Class Coverage 2 -8
34

| Esomeprazole C17H19N3 035 |HE 34511424 | 5003 | 866917990 | 1429 [ ]
Cci7H19N3 055 |HD 377.10405 | 5508 | 1183484546 ([l 2143 (|

C17H17N2 03 s |HD 34300872 | 4.942| 1479181577 |H 000 [ ]
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cisH17N3 025 |HO 31510372 | 4.850| 672976559 M 1429 [ ]

C17 H19 N3 06 52|l 42507099 | 4525| 653396483 |l 000 (|
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» | Hide Related Tables
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The Mass Spectrum view displays the matching isotopes. The monoisotopic adduct ion is highlighted in

lavender, and the other matching isotopes are highlighted in green.
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Go to the next topic, “Comparing the Chromatograms for Two Compounds.”

The untargeted portion of the analysis detected the parent compound, esomeprazole, and one of its oxidation
products, 5-hydroxyomeprazole.

K2

% To compare the chromatograms for esomeprazole and 5-hydroxyomeprazole

1. If you have not already sorted the Compounds table by the C17S subcolumn of the Pattern Matches column in
descending order, sort it now.

2. In the Compounds table, select row 1 (Esomeprazole).

Note Esomeprazole is an isomer of omeprazole.

3. To view the chromatograms for the four time points more clearly, right-click the Chromatograms view and
choose Display Options > ¢/ Show Detected Peaks (Figure 7 on page 26).
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Figure 7. Shaded peaks for esomeprazole
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4. To add a plot below the current plot, right-click the Chromatograms view and choose Plots > Add Plot.
Figure 8. Unshaded peaks for esomeprazole
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An empty plot appears below the current plot. The blue bar at the left of the plot indicates that the plot is active.
Figure 9. Two plots
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5. In the Compounds table, select row 5 (5-Hydroxyomeprazole).

The chromatograms for 5-Hydroxyomeprazole appear below those for Esomeprazole.
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Go to the next topic, “Comparing the Trendline Plots for Two Compounds.”

Comp:_:lring the < To compare the trendline plots for 5-hydroxyomeprazole and esomeprazole
Trendl";e P1|_0ts 1. If you have not already sorted the Compounds table by the C17S subcolumn of the Pattern Matches column in
Com;(:ul‘llt‘;(s) descending order, sort it now.

2. From the application menu bar, choose View > Trend Chart.
The Trend Chart view opens to the right of the result tables.

3. Hold down the CNTRL key and select row 1 and row 5 in the Compounds table.
Right-click the Trend Chart view and choose Show Legend.

Note The sampling points for this study represent the last dosage of omeprazole taken by the test subject
after several previous dosages. The samples taken at 3, 5, and 7 hrs show a delay in the oxidation of
omeprazole due to enzyme inhibition by its metabolites. After 7 hrs, the subject begins to metabolize the
current dosage of omeprazole.

£ Trend Chart o |-
€' Plot Type: | Trendline Chart Scaling: Use normalized areas
140 4
130 4
Show Position Tooltips
120 4
] Zoom Qut
o 110 Undo All Zoom/Pan
o
= 1p0 3 Copy '
Export 3
a0 A C
Show Standard Errors
20 4
v | Show Legend
70 4 Show Full Filename
T T T T
o o ~ @
=) @ I3 =
Groups
=8— S-Hydroxyomeprazole, MW: 361.10915, RT: 49089 Esomeprazole, MVWV: 345.11424, RT: 5.003

Go to the next topic, “Viewing a Mass Defect Plot.”
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Viewing a Mass You can view a mass defect plot for the compounds in the Compounds table or the Expected Compounds table. In
Defect Plot this tutorial, you inspect a plot of the Kendrick mass defect for the following Kendrick formula: C2H4O.

Follow this procedure to set up a mass defect plot that highlights polyethylene glycols.

Note Polyethylene glycols are commonly detected in urine samples.

«» To set up a mass defect plot for a Kendrick formula

1. From the application menu bar, choose View > Mass Defect Plot.
The Mass Defect Plot opens to the right of the result tables.

2. In the Kendrick Formula box, type C2H4O.
Select the Highlight Named Compounds check box.

£ Mass Defect Plot o [ (]

Data Source: [Ccmpounds '] Type:[KEndr\ck Mass Defect '] Rounding: [Ceiling '] Kendrick Formula: C2H40
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. . ‘ : .
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Molecular Weight [Da]

4. Zoom in on the four named compounds that form a horizontal line.

5. Right-click the plot and choose Check All Visible Points.
2D Mass Defect Plot [ = =] =]

Data Source: [Cﬂmpounds '] Type: [Ksndr\ck Mass Defect '] Rounding: [Cellmg '] Kendrick Formula: C2H40 Highlight named compounds
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6. Sort the Compounds table by the Name column in descending order.
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Reviewing
the Targeted
Compounds

Filtering the
Expected
Compounds
Table by Peak
Area

Sorting the
Expected
Compounds by
Their
Transformations

7.

Notice that the four PEG compounds are checked. Clear these check boxes.
@ Compounds ¥ Compounds per File

@ Checked Name

1 R =i PEG n&
2 = = PEG n7
3 = | PEG nb
4 = | PEG n5
5 R Paraxanthine

Go to the next topic, “Reviewing the Targeted Compounds.”

The Expected Compounds table lists the compounds found by the Find Expected Compounds node, which searches
the data for the adduct ions specified by the Generate Expected Compounds node. The Group Expected
Compounds node groups the compounds found across the input files by their molecular weight, formula,
transformations, and retention time.

To review the targeted (expected) compounds, follow these topics in order:

1
2.
3.
4
5

1.
2.

Filtering the Expected Compounds Table by Peak Area

Sorting the Expected Compounds by Their Transformations

Reviewing the Mass Spectra for the Expected Compounds

Determining the Most Probable Explanation for Each Expected Compound

Naming and Proposing Structures for the Expected Compounds

To filter the Expected Compounds table by the chromatographic peak areas
Click the Expected Compounds tab

Filter the Expected Compounds table by the chromatographic peak area [Area (Max.)]. Limit the table entries to
compounds with chromatographic peak areas greater than or equal to 5e8. See “Filtering the Tables” on page 21.

Only 13 compounds are now visible in the Expected Compounds table for the example result file.

To bring the parent compound to the top of the Expected Compounds table
In the Expected Compounds table, do the following:
a. Hold down the CNTRL key, and do the following:

* Click the Dealkylated column heading until the table is sorted in ascending order—that is, until all the
compounds that are not the product of a dealkylation reaction move to the top.

* Click Transformations column heading until the table is sorted in ascending order by the
Transformations (alphabetical and number).

This figure shows the Expected Compounds table sorted by the Dealkylated and Transformations columns. The
parent compound, with no dealkylation reactions and no transformations, is at the top of the table.

&l Compounds g Compounds per File Expected Compounds per File || Expected Formulas || Merged Features g Features || Ex
2] Checked | Name Parent Compound | Formula Molecular Weight | Dealkylated = | Transformations =
1 + | Parent Omeprazole C17HI9N3 035 34511471
2 = Omeprazole C17 H19 N3 03 313.14264 Dehydration, Reduction, Thiourea to Urea
3 R Omeprazole C17HI7N3 035 343.09906 Desaturation
4 B Omeprazole C17H17 N3 045 359.09398 Desaturation, Oxidation
5 & Omeprazole C23 H27 N3 095 521.14680 Glucuronide Conjugation
B = Omeprazole C17 HI19N3 045 361.10963 Oxidation
7 = Omeprazole C17HIGN3 055 377.10454 Oxidation, Oxidation
g8 = Omeprazole €17 H19 N3 06 52 42507153 Sulfation
9 = Omeprazole C17HI9N3 045 361.10963 X Dehydration
10 = Omeprazole C17HI7N3 035 343.09906 X Dehydration, Dehydration
1 = Omeprazole CI7HI7TN3 045 359.09398 X Dehydration, Desaturation
12 = Omeprazole C16 HI7N3 025 31510415 X Dehydration, Reduction
13 = Omeprazole C17HI9N3 055 377.10454 X Desaturation

Go to the next topic, “Reviewing the Mass Spectra for the Expected Compounds.”
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Reviewing the Use the Mass Spectrum view to view the isotopic pattern in the full MS scans for a selected compound and the FISh
Mass Spectra annotations in the compound’s fragmentation scans.

for the Expected
Compounds To review the mass spectra, see these topics:

¢ Inspecting the Isotope Pattern in the Full MS Scan
* Viewing the Fragmentation Scans
¢ FISh Coverage Score
Inspecting the  +% To inspect the isotope pattern for a selected compound

Isotope Patternin |
the Full MS Scan

Select the first row in the sorted Expected Compounds table (with omeprazole sorted to the first row).

2. In the Mass Spectrum view, inspect the compound’s isotope pattern in the full MS scan.

Note This tutorial uses the following terminology for isotope patterns:
* AO0—The spectrum peak for the monoisotopic ion or the leftmost isotopic ion.

e Al—The M + 1 ion approximately one mass unit greater than the peak for the monoisotopic ion, for
example, an ion where one '>C atom replaces one '2C atom.

* A2—The M + 2 ion, approximately two mass units greater than the peak for the monoisotopic ion, for
example, an ion where one 343 atom replaces one 328 atom and two '3C atoms replace two 12C atoms.

* A3—The M + 3 ion, approximately three mass units greater than the peak for the monoisotopic ion, for
example, an ion where one 248 atom replaces one 325 atom and one '3C atom replaces one '*C atom.

This figure shows the isotope pattern for the protonated ion of omeprazole.

-'9 Mass Spectrum = @
< Urine_5-7_GSH_PhI_01 (F3) #1618, RT=5.001 min, MS1, FTMS (+) <
Omeprazole C17 H19 N3 03 S5, MW: 345 11471, Area: 821299263
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One A3 peak

Two A2 peaks

A1 peak for isotope with one carbon-13 atom

A0 peak for the monoisotopic protonated ion
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This figure shows the resolution of the A2 isotopes at 72/z 348.1.

-‘9 Mass Spectrum
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A2 peak for the (M + 2) ion with two carbon-13 atoms

A2 peak for the (M + 2) ion with one sulfur-34 atom

The full MS scan shows the isotope pattern for the detected compound. Colored rectangles highlight the mass
spectrum peaks (centroids) that match the theoretical isotope pattern.

Table 4. Color-coding for isotope patterns

Color
(1) Lavender

The labeled centroid is the monoisotopic mass of the expected adduct ion. The x-axis
position and the width of the bar reflect the expected m/z value of the centroid and the
user-specified mass tolerance, respectively. The Find Expected Compounds node searches
for the monoisotopic peaks associated with the selected ion species, for example, [M+H]+1,
[M+Na]+1, and so on. In this tutorial, the selected processing workflow only generates a list
of expected compounds for the protonated adduct ion, [M+H]J+1.

(4) Green

The labeled centroid matches the delta mass and relative intensity of the theoretical isotope
pattern. When you zoom in on the matching centroid, the x-axis position and width of the
rectangle reflect the expected 72/z value of the centroid and the user-specified mass
tolerance, respectively. The y-axis position and height of the rectangle reflect the expected
relative intensity of the centroid and the user-specified intensity tolerance, respectively.

(I) Red

The expected centroid for this 7/z value is missing or its intensity does not fall within the
tolerance range for the theoretical isotope pattern.

(1) Light blue

The centroid for this 7/z value might be missing because its theoretical intensity is at the
level of the measured baseline noise (determined by the Fourier transform mass
spectrometry (FTMS) mass analyzer).

Viewing the  The FISh Scoring node annotates centroids that match the 7/z value of a theoretical fragment ion with its
Fragmentation  theoretical structure and color-codes the centroids in a fragmentation scan as follows:

Scans ¢ Direct match—(@®) Green

¢ Shifted match—( @) Blue

< To compare the fragmentation spectra of a metabolite and the parent compound

1. Select the first row in the sorted Expected Compounds table (with omeprazole sorted to the first row).

2. In the spectral tree pane of the Mass Spectrum view, select an MS2, DDA scan, for example, scan #1650.

31



The annotated fragmentation scan appears in the right pane.

Figure 10. Annotations for scan #1650 generated by the FISh Scoring node during data processing
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Note The FISh Scoring node cannot calculate a FISh Coverage score for compounds that lack DDA scans.

3. Right-click the Mass Spectrum view and choose Show Library Spectra As Reference to turn this feature off.

4. Right-click the Mass Spectrum view and choose Use As Reference.

5.

In the Expected Compounds table, select row 5 (oxidation product).

A mirror plot appears in the Mass Spectrum view. The MS2 spectrum for omeprazole is on the bottom and the
MS?2 spectrum for the metabolite is on the top.

This figure shows a mirror plot with the data-dependent fragmentation scan for omeprazole set as the reference.
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FISh Coverage
Score

Determining the
Most Probable
Explanation for
Each Expected
Compound

Tip Use the color coded FISh fragments to elucidate the structure for the putative metabolites. Typically the
smallest shifted and largest unshifted fragments help to localize the site of transformation.

In a targeted workflow where you connect the Group Expected Compounds node to the FISh Scoring node, the
FISh Scoring node creates a list of expected fragments for each found expected compound. It then attempts to match
the fragment structures to the centroids in the fragmentation scans of the precursor ions.

When only one fragmentation scan follows a precursor ion scan, the node calculates the FISh coverage score as
follows:

FISh coverage score = # matched centroids x 100

# used centroids

where:
# matched centroids represents the number of matched centroids.

# used (matched + unmatched) centroids represents the number of centroids in the fragmentation scan that are
above the user-specified signal-to-noise threshold (not skipped).

When a precursor scan is followed by more than one fragmentation scan, the node calculates a composite score as
follows:

Z # matched centroids)
FISh coverage score = per all scans x 100
& # used centroids)

per all scans
The FISh Scoring node annotates the centroids in the fragmentation scans with the matching fragment structures. It
also provides a FISh Coverage score for compounds with DDA scans in the Expected Compounds table.

< To display only the most probable explanation for each compound

1. If you have not already filtered the Expected Compounds table by the chromatographic peak area [Area (Max.)],
do so now. Limit the table entries to compounds with chromatographic peak areas greater than or equal to 5e8.
See “Filtering the Tables” on page 21.

2. Sort the Expected Compounds table by the Area (Max.) column in descending order.

For each replicated compound (same MWxRT dimensions), select the check box for the most probable
explanation. In addition, select the check box for each unique compound.

When the application returns multiple explanations for the same compound (same MWxRT dimensions),
consider the following criteria to determine the correct explanation:

* Compare the FISh Coverage score for each explanation. The probability that an explanation is correct
increases as the FISh Coverage score increases.

¢ Compare the reaction pathway for each explanation. The correct explanation is often the one with the fewest
steps.

This figure shows the selection of the explanations with the higher FISh coverage score.

@ Compounds g Compounds per File Expected Compounds per File || Expected Formulas || Merged Features g Features || Expected
B Checked|Mame |Parent Compound | Formula Molecular Weight | Dealkylated | Transformations RT [min] | FISh Coverage | Area (Max) ~
1 = | i Omeprazole C17HI9N3 045 361.10963 Cradation 4909 9412 | 2635766041
2 R ‘Omeprazole CI7HI9N3 045 361.10963 X Dehydration 4909 3529 | 2635766041
3 = | Omeprazole CI7HI7N3 035 343.09906 Desaturation 4.939 35.00 | 1406494099
4 = Omeprazole C17H17N3035 343.09906 X Dehydration, Dehydration 4.939 2500 | 1406494099
5 ® | Omeprazole CI7HION3 055 377.10454 Oxidation, Oxidation 5.507 64.29 | 1123779890
6 = Omeprazole C17HI9N3O55 377.10454 X Desaturation 5.507 2857 | 1133779890
T R =i Omeprazole CI7HITN3O45 359.09398 Desaturation, Oxidation 4.663 4647 | 1049339358
g8 = ‘Omeprazole C1I7HITN3 Q45 359.09398 X Dehydration, Desaturation 4.663 26,67 | 1049339358
9 + =i Parent | Omeprazole C17HI9N3 035 34511471 5.004 4545 | 821299263
w0 = | ‘Omeprazole C17 H19 N3 06 52 425.07153 Sulfation 4.525 2333 | 620465272
n = i Omeprazole CI6HI7N3 025 31510415 X Dehydration, Reduction 4.850 7500 | 591615532
12 = =i Omeprazole C23H27N3 095 521.14680 Glucuronide Conjugation 3.960 4737 508034037
13 = v Omeprazole C17 HI9 N3 O3 31314264 Dehydration, Reduction, Thiourea to Urea 4794 81.82 503325249
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4. In the Result Filters view, click Add Property and select Checked from the list.

5.

) Result Filters

ON : GCDmpounds
ON O Compounds per File
ON e Expected Compounds

LOM J O Expected Formulas

ON O Merged Features

oN ) O Features

(on ] O Expected Features
ON ) O mzVault Results
—

ON O FISh Trace Fragments
OoN : (D Input Files

oN () Specialized Traces

|oN )] O Expected Compounds per File

Expected Compounds

(Area (Ma:(.)][is greater than or equal tu] 500000000.00

L= o/

[ Show all tables

[ Load | [ save | [Saveds..| [ Ciearail | [ Clear | [Apply Filters]

Click Apply Filters.

The Expected Compounds table now displays only nine compounds.

Go to the next topic, “Viewing the Dealkylation Product for a Compound.”

K2
0’0

1.

To view the dealkylation product for a compound with additional transformations

In the Expected Compounds table, select a compound that is the product of a dealkylation reaction and one or

more transformations.

For example, select row 7 (C16 H17 N3 O2 §).
Figure 11. Related structures table for dealkylation product

[ Compounds %

@ |Chacked Mame

Parent Compound | Formula

[V RIS ER S Expected Compounds ¥ Expected Compounds per File || Expected Formulas || Merged Features || Features || Expected Features || nf

Molecular Weight | Dealkylated

Transformations.

RT [min] | FISh Coverage | Area (Max) ~

il o Ei Omeprazole CI7HIZN3C45 36110063 Oxidation 4.909 9412 | 2635766041
2 = = Omeprazole C17HI7N3 035 343.09906 Desaturation 4939 35.00 | 1408494099
3 = 4 Omeprazale CI7HIGN3O5S 377.10454 Oxidation, Oxidation 5.507 6420 | 1133779890
4 = = Omeprazole C17HITN3 045 359.09398 Desaturation, Oxidation 4663 46.67 | 1049339358
5 = Ei Parent Omeprazole Cl7HIZN3 035 34511471 5.004 4545 | 821299263
6 = =i Omeprazole C17 H19 N3 06 52 425.07153 Sulfation 4525 2333 620465272
7 R I Ed Omeprazale Cl6HI7N3 025 315.10415 X Dehydration, Reduction 4.850 7500 591615532
8 = = Omeprazole C23H27N3 095 521.14680 Glucuronide Conjugation 3.960 47.37 508034037
a = 4 Omeprazale C17HIZN3 O3 313.14264 Dehydration, Reduction, Thiourea to Urea 4,794 8182 503325249

# ) Hide Related Tables

Structure Proposals | [@sleEab el LTSIl | Expected Formulas || Merged Features || mzVault Results

@ Checked | Parent Compound | Formula Molecular Weight | Dealkylated | Transformations Compasition Chai| RT [min] | FWWHM [min] | Best SFit [%] | Max. # ML
1 =& Omeprazole C16 HI7N3 02§ 31510415 X Dehydration, Reduction -(CHZ2 0) 4.850 0.041 71 5
2 = Omeprazole C16 HI7N3 025 31510415 X Dehydration, Reduction -[CH20) 4.848 0.041 73 5
3 =& Omeprazole CI6HI7TN3 02§ 31510415 X Dehydration, Reduction -(CHZ20) 4.855 0.039 66 5
4 = Omeprazole C16 HI7N3 025 31510415 X Dehydration, Reduction -[CH20) 4.843 0.040 81 5

# ) Hide Related Tables

Expected Compounds 7’

==l |ChEcked Parent Compound | Formula

Molecular Weight | Dealkylated | Compaosition Chai | Structure

Expected Formulas || Merged Features || Expected Features | MRS RIoa =W | Input Files

Omeprazole

CI6HITN3 035

331.09906 X

-ICH2)

OH

Omeprazale

Cl16HITN3 O3S

331.09906 X

-[CH2)

o—

Parent structures related to
2 items shown (0 filtered ou

Go to the next topic, “Naming and Proposing Structures for the Expected Compounds.”
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You can add names and structures for expected compounds to the result file.

< To populate the Name and Structure columns in the Expected Compounds table

1. In the Expected Compounds table, right-click the row for omeprazole—row 5 when sorted in descending order

by Area (Max.).

2. Click Show Related Tables, and then click the Structure Proposals tab.
Right-click the empty Structure Proposals table and choose Add Structure Proposal.

# ) Hide Related Tables

b Ta N B | Expected Compounds per File || Expected Formulas | Merged Features || mzVault Results

=2} Checked | Structure

~ |Name

Formula

Cell Selection Mode

Enable Column Fixing

Check Selected

Check All

Uncheck Selected

Uncheck All

Remaove All Checkmarks in All Tables

Structure Proposals

Export

Male

Add Structure Proposal Ik

A new row with the formula and MW of the expected compound appears in the Structure Proposals table.

# | Hide Related Tables

Structure Proposals

Expected Compounds per File || Expected Formulas

Merged Features || mzVault Results

=2l Checked | Structure

« | Name Formula

Molecular Weight |FISh Coverage

Comments

CI7HI9N3 035

34511471

4. Double-click the row in the Structure Proposals table.

The Compound Annotation Editor opens to the Description page.

5. To assign a structure to this custom annotation, do one of the following:

* Click the Load Structure from Disk icon, &, and open the Omeprazole.mol file that you copied to your

processing computer.

* Use the drawing tools to draw a structure. To open the Help for the Compound Annotation Editor, press the

F1 key.

¢ Ifyour computer has Internet access, click ChemSpider. When the search finishes, select a structure from the

list.

The application checks whether the calculated exact mass of the structure matches the molecular weight and the
elemental composition (if available) of the selected peak within the mass tolerance (for XIC trace creation) that

you specified in the Find Expected Compounds node.
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6. In the Name box, type Omeprazole.

-"9 Compound Annotation Editor EI@
hMedoo@v i/ 77 @000~

]

e Yo%
RS 2 A -

FISh Scoring

Formula: Formula to fit:
C17 HI9 N3 03 5 C17 HI9N3 03 S
Molecular weight / error in Da: Molecular weight to fit:
34511471 0.00000 345.11471
Name:
Omeprazole

ChemSpider... | [C] Apply FISh scoring Cancel |

7. Run the FISh scoring algorithm as follows:
a. Select the Apply FISh Scoring check box.
b. Click Save.

The structure appears in the Structure column of the Structure Proposals table, and the FISh Scoring Queue
opens. The application recalculates the FISh Coverage score and modifies the fragmentation spectra
annotations by using the proposed structure.

8. In the Structure Proposals table, right-click the row for your new structure proposal and choose Structure
Proposals > Use As Compound Annotation.

Omeprazole appears in the Name column of row 5 (MW 345.11471).
9. To view the structure in the Expected Compounds table, display the Structure column as follows:
a. Click the Field Chooser icon, E¥.
b. Select the Structure check box.
10. If necessary, to restore the original processing results, right-click the newly annotated row and choose Reset
Compound Annotation.
The application removes the structure and name annotations and restores the original FISh Coverage score.

11. Repeat steps 2 through 8 for row 1 (MW 361.10963). To annotate the compound, use the
5-hydroxyomeprazole.mol file that you copied to your processing computer, and then name the compound
5-hydroxyomeprazole.

Findi ng If an unidentified compound in the Compounds table matches the expected isotope pattern, use its related Merged
Unexpected Features and Expected Compounds tables to determine its possible transformation path.

Metabolites

2
0.‘

To find unexpected metabolites
1. Click the Compounds tab.

2. Ifyou have not already filtered the Compounds table by the following filter do so now—Area (Max.) is greater
than or equal to 5e8.

The Compound table is now reduced to 36 visible compounds.

3. Click the expand icon, ¥, to the right of the Pattern Matches column heading, select C17S, and then sort the
Compounds table in descending order by the Pattern Matches column.

Select row 2 (C17 H19 N3 O5 S).
In the primary set of related tables, click the Merge Features tab.

Compare the Find Expected Compounds column to the Detect Compounds column.

Nk

Select an entry in the Merged Features table where both nodes found the compound. In addition, select the
check box for this entry.
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8. In the secondary set of related tables, click the Expected Compounds tab.
9. Review the transformations.
10. Select the check box for most probable explanation.
This figure shows the selection of the Oxidation, Oxidation transformation as the most probable explanation for

C17H19N305S in the Compounds table.

& Compounds ¥ Compounds per File || Expected Compounds “g Expected Compounds per File || Expected Formulas || Merged Features || Features || Ex

=2} Checked | Name Formula Annotation Source (] | FISh Coverage |Molecular Weight| RT [min] Area (Max.)
1 = | Esomeprazole CiTHI9N3 035  |HE 34511424 5.003 866917990
2 R | Ci7H19N3 055 |l 377.10405 5.508 1183484546

‘| i
» ) Hide Related Tables

Structure Proposals || Compounds per File || Predicted Compositions | ARG R0 | Compound Class Matches || mzVault Results || Matched Patterns

== Checked | Name Apex m/z RT [min] |Max. Area ~ |Ion Conflict Status [*] | Find Expected Compounds [#]| Detect Compounds
1 8 | ¥ 37811133 5507 | 1174933584 | AN [ 1T 1] [ 1]
2 = 40000317 5507 | 8444432 |OOOO oooo Omo0

» ) Hide Related Tables

Compounds 57 Compounds per File | ot Rect G = Expected Compounds per File

== Checked | Name Parent Compound | Formula Molecular Weight | Dealkylated | Transformations. # mzVault Results| Composition Change
1 = < | | Omeprazole | c17HI1INZ 05 5| 377.10454 | | oxidation, Oxidation | 0| +02)
Savi ng or The layout of the result file includes the location of the graphical views, the columns and rows that you want to

Resetti ng the display in the result tables, the filter set, and the Group By and Filter By settings.

ResultFile’s & 7o save the current layout of the result file
LaVOUt With the result file selected as the active page, do one of the following:
* In the toolbar, click the Save the Currently Active Item icon, k.

¢ From the menu bar, choose File > Save (save the currently active item).

< To save the current layout of the result file to a layout file

1. With the result file selected as the active page, in the menu bar choose Window > Save Layout.

Window | Help

Apply Layout b

Save Layout...
Manage Layouts...

Reset Layout

2. Name the layout and click OK.
9 Save Result Layout EI

Layout Name:
New Layout 1

« To restore the default layout to a result file
With the result file selected as the active page, in the menu bar choose Window > Reset Layout.

2. Click Yes to confirm the action.
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Printi ng Compound Discoverer reports are based on the result tables and their associated chromatograms and mass spectra.

Reports Before you print a report, review the result table that you want to include in the report. Filter the table as described
in “Determining the Most Probable Explanation for Each Expected Compound.” Sort the table by the column of
interest, for example, by retention time (see “Sorting the Result Tables” on page 21).

Note For information about creating and editing your own custom report templates, refer to the Compound
Discoverer 3.1 Reporting Quick Start, the reporting chapter in the Compound Discoverer 3.1 User Guide, or the
Help.
With the current reporting tool, you can add graphs for chromatogram traces and the MS1 and MS2 spectra to
the report template. You cannot add graphs for the statistical plots.
Follow these procedures to print reports:
¢ To create a report by using the defined report template for the Expected Compounds table
* To print the report
¢ To export the contents of a report to a file
< To create a report by using the defined report template for the Expected Compounds table
1. On the result file page, click the Expected Compounds tab.
2. From the menu bar, choose Reporting > Create Report.
The Open Design Template dialog box opens.
3. Select the Expected Compounds No Graphs A4.cdReportTemplate file and click Open.
The application resolves the report and displays thumbnails in the Page Thumbnails pane to the left.
< To print the report
1. In the Current Page/Total Number of Pages box, check how many pages are in the report.
2. In the reporting toolbar, click the Print icon, , make the appropriate selections in the Print dialog box,
including the print range and any advanced settings, and click OK.
< To export the contents of a report to a file
1. In the reporting toolbar, choose Export > File Type.
2. Select the directory where you want to store the file, name the file, and click Save.
Creating an To create an inclusion list of 7/z values for specific adduct ions, follow these topics in order:

Inclusion List 1. Generating a Formulas List
for Met ID 2. Exporting the Contents of a Result Table to a Spreadsheet
Experiments 3. Converting a Molecular Weight List to a Mass-to-Charge List

Generating a «» To generate a list of formulas for the targeted compounds and their transformation products
Formulas List 1. Add the compounds of interest to your Expected Compounds list (‘“Adding Compounds to the Expected
Compounds List” on page 2).
2. Start a new analysis from the existing study as follows:
a. Click the Omeprazole Study tab.
b. In the study command bar, click New Analysis.

3. Click the Workflows tab.
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Exporting the
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4. Select the processing workflow as follows:
a. Click Open Common in the command bar.
b. Open the Workflow Templates folder.
c. Open the MetID folder.
d. Select the following processing workflow:
MetID Generate Inclusion List for Acquisition Pos Mode.cdProcessingWF
e. Click Open.
5. Customize the processing workflow as follows:
a. In the Workflow Tree area, select the Generate Expected Compounds node.

b. In the Compound list, select the compounds of interest.

’ '[Ilw Omeprazole Study X |
@ Add Files  #§ Remove Files !, Open Containing Folder  ©03 New Analysis Open Analysis Template
Study Definition || Input Files || Samples || Analysis Results || Grouping & Ratios m
Parameters of 'Generate Expected Compounds' £ Open [ OpenCommon &y Save [ SaveCommon 2% Auto Layout
Show Advanced Paramet
oW dvaneed Farameters Worlflow: Metabolism Generate Inclusion List For Acquisition Pos Mode
4 1. Compound Selection Description:
escription:
meprazole (C17 HI9 N3 03 )|
4 2.Deal = o1y Checked Only (1/1)
Apply O
Apply [] Filter... Workflow Tree
Rl BF4 Oreprazole (C17 H19 N3 03 5)
Min. M S Input File:
4 3.Tranf AL
Phase [
Phase *
Others 5
Max. # Phasel 1 bl cject spectra
Max. # All Steps 3 Ior
4 4.Tonization *
lons [M+H]+1 y
#22 Find Expected ‘ Fo Generate Expected i
(\a Compounds %/ compounds |

6. Drag any input file from the Input Files page to the Files for Analysis area of the Analysis pane.

All analyses require input files; however, this analysis does not use the raw data to generate chromatograms or
spectral trees. It only generates a list of expected formulas for the selected compounds and their transformation
products.

7. Rename the result file.

Analysis As Batch ¢ Run b Save X

Processing Step (Fully Processing) Edit

Workflow: Generate Inclusion List for Met ID Positive Mode
Result File: InclusionList.cdResult Rename the result file.

¥ Files for Analysis: (1) 3 Clear Al
% F1 Blank_01 Sample Type: [Blank], Time Points: [n/a]

8. Click Run.
The Job Queue page opens.
Go to the next topic

Follow this procedure to export the contents of the Expected Formulas table to a spreadsheet.

< To export the formulas to a spreadsheet

1. When the run is complete, on the Job Queue page, double-click the result file.
The result file opens as a tabbed page.

2. On the result file page, click the Expected Formulas tab.
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3. Open the Field Chooser dialog box for the Expected Formulas table (click its Field Chooser icon, E) and clear

all the check boxes, except those for Formula and Molecular weight.

Field Chooser
Area (Max)
Checked

Composition Change
Dealkylated

/| | Formula

/| | Molecular Weight
Parent Compound

Transformations

4. Right-click the table and choose Export > As Excel.

InclusionList * l

@ Expected Compounds per File Expected Features | Input Files
@ Formula Molecular Weight
1 = [c7menzoss 34511471 Copy With Headers EELC
2 &  C17HI9N3 045§ 361.10963 Copy
3 5 CITHION3 045§ 36110063 )
4 = CI7HI9NZO04S 36110963 Cexpgecton
5 = CITHION3M4S 36110063 Eeleaectoplecs
6 + CIGHITN3O025 315.10415 EabisCohimpbning
7 =  CI6HITN303S 331.09906
8 &= CIGHITN3O03S 33109906 heck Sohected '
9 = CITHITN3 045 35009308 Gl 4
10 = C17HITN3 045 350,00398 SlachecSelecied 4
11 + CI7HITN3 045 350.09398 Uncheck Al D
12 = C17HI9N305S 277.10454 Remove All Checkmarks in All Tables
13 = CI7HION3O5S 377.10454
14 = C17HION3O5S 377.10454 Export 4 As Plain Text.
15 = CI7HION3O5S 377.10454 AsExcel
16 = C26H4INO3 415.30864 b
* | Show Related Tables

5. In the Export To Excel dialog box, select a folder, name the file, and click Export.

9 Export to Excel
Path:
CAUsers\Public\Documents\InclusionListxlsx E]
Items and related tables to be exported Options

- l [Tl Checked items only

Level 1: [Fxpected Formulas
Open file after export

Level 2:[ 'l

Level 3:

6. At the promp, click OK.

Follow this procedure to convert a list of molecular weights to a list of mass-to-charge values. Use the following
procedure to convert the molecular weights for neutral compounds to the mass-to-charge values for the protonated
adduct ions.

K2

< To convert the spreadsheet to an inclusion list for data acquisition
1. Open the exported spreadsheet in a spreadsheet application.
The Molecular Weight column displays the molecular weight of the neutral compound.

2. Name the third column m/z.
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3. To display the molecular weight of the protonated ion of each compound, copy the following formula down the
third column: +B2+1.00728.

@l H9-0-|= Inclusionlistxlsx - Microsoft Excel = B
Home Insert Page Layout Formulas Data Review View Acrobat Team %2 e = [ ER
c2 - (= fr | =+B2+1.0078 ~
>
A B [ C [ o E F G |a
1 Formula Molecular Weight m/z E
ZICI? H19 N3 038 345.114?1' 346.12251)
3 |[C17H19N3 045 361.10963 362.11743
4 |C17H19N3 04§ 361.10963 362.11743
5 |C17H19N304S 361.10963 362.11743
6 |[C1I7H19N30O4S 361.10963 362.11743
7 |C1I6H17N3 025 315.10415 316.11195
8 |C1I6H17TN3 O3S 331.09906 332.10686
9 [C16H17N303S 331.09906 332.10686
10 C17H17N3 045 359.09398 360.10178
11 C17H17N3 048 359.09398 360.10178 -
M 4 » M| ExpectedFormulas -~ %7 I [ | vl
Ready | |[EHEm we (= U (# )

4. Check the cell format and verify that the number of decimal places is appropriate for your MS.
5. Save the modified spreadsheet.

Trademarks Compound Discoverer, FreeStyle, mzVault, and Q Exactive are trademarks, and Thermo Scientific, and Xcalibur are
registered trademarks of Thermo Fisher Scientific Inc. in the United States.

All other trademarks are the property of Thermo Fisher Scientific Inc. and its subsidiaries.
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