Compound Discoverer 3.3 SP3 Metabolism Tutorial

To familiarize yourself with the Thermo Scientific™ Compound Discoverer™ 3.3 service pack 3 (SP3)
application, follow the topics in this tutorial to set up a new study and a new analysis, process a set of
example raw data files to detect and identify compounds, review the targeted (expected) and untargeted
(detected) compounds that the analysis found, and print a report.

Contents

e Overview

e Start the application

* Add your target compounds to the Expected Compounds list

* Set up a new study and a new analysis

* Customize the processing workflow

* Submit the analysis to the job queue

* Open the result file and review its layout and other layout options
* Modify the processing workflow and partially reprocess the analysis
* Review the results from the untargeted analysis

* Review the targeted compounds that the analysis found

* Create, print, and export reports

* Save or reset the layout of the result file

Overview Before you open the application and begin this tutorial, review the following topics:
* Location of the example files
* Tutorial summary

* The Help system

Location of the In the Compound Discoverer application, data processing takes place within the study environment and
example files involves the analysis of a set of raw data files to identify the compounds in the sample set.

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\LC\Met ID\Omeprazole Study

Tip You can also download these example files from the Compound Discoverer 3.3 SP3 Product
Download page of the LSMS Software Download and Licensing Portal website.

https://thermo.flexnetoperations.com
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Copy the Met ID folder to your data processing computer. Or, copy only the Omeprazole Study folder
with the study file and two result files and keep the Compound Discoverer key-shaped USB drive with the
Xcalibur raw data files connected to your data processing computer.

IMPORTANT For optimal performance of the application, store all Compound Discoverer study files
(.cdStudy) and result files (.cdResult) on a local hard drive, ideally a solid state drive (SSD). The
storage location of the files affects the processing time because the latency, read- and write speeds of
external USB-connected hard drives and network drives are typically much slower than internal hard

drives.

Because the result file for an analysis is continuously accessed throughout the entire data processing
workflow, processing times can be significantly longer when the result file is stored on an external
drive. Unlike the result file, the application reads the raw data files (the input files) for an analysis only
once, at the very beginning of the processing workflow, so you can raw data files on an internal or
external drive without significantly affecting processing times.

The Met ID folder contains the following files.

File name

Omeprazole Study.cdStudy

Description

Compound Discoverer study file with the study information

for the raw data files (Xcalibur RAW files)

Omeprazole Example.cdResult

Compound Discoverer result file from an analysis with a
Met ID processing workflow without a node for naming the
detected compounds

Omeprazole Example with ID.cdResult

Compound Discoverer result file from a partially reprocessed
analysis result with the Search mzVault node for compound
identification

Omeprazole.mol

Structure file

Urine_0-3_GSH_PhII 01.raw

Xcalibur raw data file from a Q Exactive™ mass spectrometer

Urine_3-5_GSH_PhII_01.raw

Xcalibur raw data file from a Q Exactive mass spectrometer

Urine 5-7_GSH_PhII 01.raw

Xcalibur raw data file from a Q Exactive mass spectrometer

Urine 7-9_GSH_PhII 01.raw

Xcalibur raw data file from a Q Exactive mass spectrometer

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

system

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

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

2. Place the cursor anywhere in the opened view, page, or dialog box.

3. On the computer keyboard, press the F1 key, (or equivalent on your keyboard).




Tutorial This flowchart summarizes the overall workflow for this tutorial.
summary

@ Start the Compound Discoverer
5 Add the compounds of interest to the Expected

v

Use the New Study and Analysis Wizard to do the following:
1. Select the study type, create a new study, and select a processing

o workflow.
': 2. Add the files that you want to process to the study.
F*-3 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

v

Open the result file and review the

v

Modify any of the downstream nodes in the processing
workflow. Then, partially reprocess the data.

\

[ ]
| L Sort the data, select a defined report template, and print a

Start the v To start the Compound Discoverer 3.3 SP3 application

application um
pp * From the Microsoft™ Windows™ 10 taskbar, click the Start button, ™M, to open the Start menu.
Then, choose Thermo Compound Discoverer 3.3 > Compound Discoverer 3.3.

e From the Microsoft™ Windows™ 11 taskbar, click the Start button, Il and click All Apps.
Then, choose Thermo Compound Discoverer 3.3 > Compound Discoverer 3.3.

* From the computer desktop, double-click the Compound Discoverer 3.3 icon, @ .

The application opens to the Start Page.




Figure 1. Start Page
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Add your For targeted analyses of known compounds and their transformation products, you must add the target
target compounds to the Expected Compounds library.
compounds
to the Tip If you are using the omeprazole example data set, you do not need to add the target compound, as
Expected this library already includes omeprazole. To use a different data set for this tutorial, follow the
Compounds instructions in this topic to add the compounds you are studying to the Expected Compounds library.
list

v To add a compound to the Expected Compounds library

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. Add the structure for a compound by doing one of the following:

* Ifyou do not NOT have a structure file for the compound, do the following:




a. Click ChemSpider at the bottom right of the dialog box.

The ChemSpider Search dialog box opens.

b. In the Input box, type the name, formula, molecular weight, or ChemSpider ID (CSID) for
the compound.

c. Click Search.

d. Select one of the hits and click Select.
* If you have a structure file for the compound, do the following:

a. Click the Load Structure from Disk icon, &, in the Compound Editor toolbar.

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. For a

ChemSpider search, the application also populates the Description box with the CSID number of the
compound and the Name box with its name (Figure 2).

Figure 2. Compound Editor dialog box with the structure of caffeine returned by a ChemSpider search
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5. When applicable, type a different name for the compound.




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

The new compound appears in the library, and the Compound Editor dialog box closes. Figure 3
shows Caffeine added to the Expected Compounds library.

Figure 3. Lists & Libraries page with the Expected Compounds library displayed
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7. To close the Lists & Libraries page, click the close icon, [¥], on the page tab.

Note To delete a compound, select the compound in the library and click Delete.

Set up a new To create a new study, you must use the New Study and Analysis Wizard.

study and a
new analysis To set up a new study and a new analysis, follow these steps:

1. Open the New Study and Analysis Wizard
. Select the study type, specify the directory folder, and name the new study

. Select a processing workflow for the analysis

. Specify the experimental variables

. Group the samples in this tutorial by their collection time

2
3
4. Add the input files to the study
5
6
7

. Troubleshoot the analysis

Open the New v To open the New Study and Analysis Wizard
Study and
Analysis Do one of the following:

Wizard
* From the menu bar, choose File > New Study and Analysis.

L+
* From the application toolbar, click the Create a New Study icon, F‘:h.

* On the Start Page, click the New Study and Analysis link in the What Would You Like to Do?

area.

The New Study and Analysis Wizard opens to the Study Name and Processing Workflow page. See
Figure 4.

The first time you open the wizard, the Studies Folder is undefined. After you select the directory
folder for your Compound Discoverer studies, the application remembers the location. You can store
all your studies in one directory or create new directory folders as needed.




Clicking the light bulb icon (\;? or ‘¥), at the bottom left of the wizard opens or closes the wizard’s

w

embedded instructions.
Figure 4. Study Name and Processing Workflow page of the New Study and Analysis Wizard
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Go to the next task to “Select the study type, specify the directory folder, and name the new study.”

Select the study v To select the study type, specify the study folder, and name the new study

type, specify the
directory folder, 1. In the Study Type area on the Study Name and Processing Workflow page of the wizard (Figure 4),
and name the select the LC option if it is not already selected.
new study

The application stores this selection until you change it.

Note There are two types of studies: GC for gas chromatography-mass spectrometry data and LC
for liquid chromatography-mass spectrometry data.

2. In the Study Name and Directory Structure area, select the studies folder as follows:
a. Click the browse icon, =, next to the Studies Folder box.

The Select Folder dialog box opens (Figure 5).
Figure 5. Select Folder dialog box
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b.
c.

d.

Browse to the directory where you want to store your studies.
Click New Folder.

Name the new folder Studies, select it, and then click Select Folder.

3. In the Study Name and Directory Structure area, type Omeprazole Study in the Study Name box.

Study Name and Directory Structure

Study Template File:

Study Name: Omeprazole Study

Studies Folder

CAStudies =]
(-]

Description:

Note When you create a new study, the application creates a new study folder with the same name
and stores the study file (.cdStudy) in the new folder and the new study folder in the specified
top-level studies folder.

Stay on this page of the wizard and go the next topic to “Select a processing workflow for the analysis.”

Select a v To select the processing workflow

processing

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

the analysis

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

A description of the processing workflow appears in the Workflow Description box.

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

The selected processing workflow does the following:

Performs retention time alignment across all the samples.

Detects (finds) expected compounds for user-specified parent compounds on the basis of their
dealkylation and dearylation products and their bio-transformation products. Uses
resolution-aware isotope pattern matching to confirm the formulas of the expected compounds it

finds.
Detects unknown compounds.
Groups expected compounds and unknown compounds across all the samples.

Applies FISh (fragment ion search) scoring to all expected compounds and their transformation
products. Annotates the fragmentation mass spectra for these compounds with structures and a

FISh score.

Predicts the elemental compositions for all unknown compounds, fills gaps across all samples,
and hides the chemical background (by using Blank samples).

Creates a FISh trace for the predicted fragment ions that it detects in the fragmentation spectra of
the user-specified parent compound.




Add the input
files to the
study

* Uses the Compound Class Scoring node to flag unknown compounds that share common

fragments.
* Calculates mass defects for each compound.

* DPerforms a differential analysis (t-test or ANOVA) on the user-specified groups and ratios.
Imports UV, PDA or analog traces into the result file for correlation with MS data.

Note The example data for this tutorial does not include any UV, PDA, or analog data. It also
does not include any Blank samples.

The parent compound in this tutorial is omeprazole, which is a drug used to treat acid reflux.

Go to the next topic to “Add the input files to the study.”

The input files for the study are the raw data files in the Omeprazole Study folder on the key-shaped USB
drive in the software media.

v To add input files to the study
1. On the Input File Selection page of the wizard, click Add Files.
2. Browse to the folder that contains the example data.
drive:\Example Studies\ LC\Met ID\Omeprazole 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 2 of 5 ==
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
o Type: RAW File Size: 83.88 MB
@ Urine_3-3_GSH_PhI_01 Date modified: 10/13/2011 9:56:32 AM
LY Type: RAW File Size: 83.66 MB
@ Urine_5-7_GSH_PhIL_01 Date modified: 10/13/2011 10:07:20 AM
oY Type: RAW File Size: 88.23 MB
@ Urine_7-9_GSH_PhI_01 Date modified: 10/13/2011 10:18:08 AM
o Type: RAW File Size: 87.63 MB
4 files
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Number of selected files

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

Go to the next topic to “Specify the experimental variables.”




Specify the
experimental
variables

The sample type and study factor values for each sample are experimental variables. A study factor is an
experimental variable that might have a statistically significant effect on the sample population being

studied.

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, 7, and 9 hours 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.

v To specify the study variables for the example data set

1. On the Input File Characterization page of the wizard, select the Underscore check box as the file

name delimiter for the example data files.

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).

Figure 6 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.

Figure 6. Underscore check box
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2. In the Study Factors area, choose Add > Categorical Factor.
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The categorical factor editor appears in the Study Factors area with the [new factor] text selected.

'E W Apply Cancel X
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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 for a non-quantifiable feature, use the
categorical study factor editor.

* To define study factors for quantifiable features that are provided as numeric values, 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.

. To replace the [New Factor] text, type the factor name, Time Points.

. 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
(Figure 7).

If the file name contains a character delimiter and you selected the check box for the delimiter,
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.
Figure 7. Typing the categorical item

Delimiters: Underscore [C] Hyphen [C] Comma [C] Space [[]Plus [C] Other

Study Factors Paste Copy Add~

'§] Time Points Apply Cancel X

Items:

03 [add]
03

o

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.
. 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 Points Edit X
0-3
3-5
57
79
. 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.
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The wizard automatically assigns the study factors to the samples. See Figure 8.
Figure 8. Samples with assigned study factor values
Assign command
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7. For the example data set, keep the default assignments of Sample. I
Sample
For other data sets, select the sample types as follows: conira
Blank

* To change the sample type for a single sample, click the down arrow and select the
sample type from the dropdown list.

Quality Control
Identification Only

. Standard
* To select the same sample type for a consecutive sample range, hold down the fanda

SHIFT key and select the rows of interest. Then, right-click and choose Set
Sample Type To > Sample Type.

Labeled

* 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 Type.

Figure 9. Samples pane shortcut menu
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| Set as Input File Blank
Quality Control
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Standard
Shortcut menu Labeled

The sample type affects the processing actions. For information about sample types, refer to the

Compound Discoverer 3.3 SP3 Guide for LC Studies, or the Help system.

8. Click Next to open the Sample Groups and Ratios page.
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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 to “Group the samples in this tutorial by their collection time.”
Group the v To set up the sample groups for the data set

samples in this

tutorial by their 1. On the Sample Groups and Ratios page of the wizard, select the Time Points check box in the Study
collection time 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 4 of 5 = O X

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_PhII_01
Time Points = 25

L] Sample Type Sample F2: Urine_3-5_GSH_Phl_01
5-7

Manual Ratic Generation Sample F3: Urine_5-7_GSH_PhII_01
MNumerator: * — 7.9

A atio
Denominatar: - Sample F4: Urine_7-9_GSH_PhILO1

2. Do one of the following:

* Ifyou are not working with the example data set and an error message appears in the Generated
Sample Groups area, go to step 3.

* If no error message appears, 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 on the Sample Groups and Ratios page of the wizard, 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
¢ Standard

¢ Control

IMPORTANT When you select a study factor in the Study Variables area, the Sample,
Standard, 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.
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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.

Click the Sample Groups and Ratios tab to return to the Sample Groups and Ratios page.

In the Study Variables area, select the study variables of interest.

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

d.
e.

samples.
Click Finish.

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

IMPORTANT If you close the Analysis pane by clicking the close icon, &, on its title bar, the

Grouping & Ratios page and the Workflows page also close.

Figure 10. New study page and new analysis
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Urine_S-7_GSH_PHIL_01

Sample Type: [Sample], Time Points: [5-7]

Urine_7-9_GSH_PhIl_01

Sample Type: [Sample], Time Points: [7-9]
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= Result File: Urine_0-3_GSH_PhII_01.cdResult

8 Clear Al
Sample Type: [Sample], Time Points: [0-3]
Sample Type: [Sample], Time Points: [3-3]
Sample Type: [Sample], Time Points: [3-7]
Sample Type: [Sample], Time Points: [7-9]

Default file name
for the result file

Close icom—
for the

analysis view

Tip You cannot reopen an analysis that you have not run. If you close the analysis view before you
run a new analysis, you must recreate the analysis. To recreate an analysis, do the following:

1. Click New Analysis in the study command bar.

2. Drag the input files from the Input Files page to the Files for Analysis area.

3. Select and customize the processing workflow on the Workflows page of the analysis view.

4. Set up the groups and ratios on the Groups and Ratios page of the analysis view.

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 statistical views, refer to the Help system.
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Go to the next topic to “Troubleshoot the analysis.”

Troubleshoot
the analysis

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

v To troubleshoot the analysis and fix the errors
Do one of the following:
* In the Processing Step area of the Analysis pane, point to the Caution symbol. See Figure 11.

* Click the Workflows tab and review the messages in the Current Workflow Issues pane at the
bottom of the Workflows page. See Figure 12.

The application displays explanations for the analysis errors.

Figure 11. Processing Step area with a Caution symbol to the right of the Edit button

Caution
Analysis []ByFile i Run b Save X
Processing Step (Fully Processing) Edit L I
Workflow: MetlD w Stats Expected and Unknown w Background Removal Create FISh Trace Missing value for parameter 'Compound’

W Files for Analysis: (4)

F1 Urine_0-3_GSH_PhIl 01
F2 Urine_3-5_G5H_Phll_01
F2 Urine_5-7_GSH_PhIL_O1
F4 Urine_7-9_GSH_Phil_01

A A S

Result File: Urine_0-3_GSH_Phll_01.cdResult

Sample Type: [Sample], Time Points: [0-3]
Sample Type: [Sample], Time Points: [3-5]
Sample Type: [Sample], Time Points: [5-7]
Sample Type: [Sample], Time Points: [7-9]

Compound Class Scoring Missing value for parameter 'Compound Classes’

Generate Expected Compounds  Missing value for parameter 'Compaunds’

Figure 12. Current Workflow Issues pane at the bottom of the Workflows page

Current Workflow Issues

Node Name Parameter Name Walue
Create FISh Trace

Compeound Class Scoring

Issue Description
Missing value for parameter 'Compound’ Compeound
Missing value for parameter 'Compound Classes' Compeound Classes

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

All the errors are due to missing values in the workflow nodes. To fix the analysis errors, go to the next
topic to “Customize the processing workflow.”
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Customize
the
processing
workflow

Specify the
target
compounds and
adduct ions

Precondition: You have created a new study and a new analysis as described in “Set up a new study and a
new analysis” on page 6.

For an analysis of one or more target compounds and their transformation products, you must specify the
target compounds in the processing workflow. 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 and the compound class file for the Compound Class Scoring node.

Tip When customizing a processing workflow template, do the following:

*  Base 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.

* Base the Base lons for the Detect Compounds node and the Preferred lons for the Group
Compounds node on the experimental factors.

* Set a Peak Rating threshold in the Group Compounds node and possibly the Group Expected
Compounds node.

To customize the processing workflow for the example data set and review the peak detection settings, do
the following:

*  Specify the target compounds and adduct ions

*  Specify the parent compound for the Create FISh Trace node

*  Specify the compound class library for the Compound Class Scoring node

* Review the parameters settings for the Assign Compound Annotations node

* (Optional) Review the default peak detection and integration settings

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
“Add your target compounds to the Expected Compounds list” on page 4.

v To specify the target compound for the example data set
1. Click the Workflows tab.

The Workflows page opens. Figure 13 shows the Workflows page with the processing workflow that
you selected in “Select a processing workflow for the analysis” on page 8.

The exclamation marks (€)) in the upper-right corner of the following nodes indicate that these
nodes are missing parameter values:

* Generate Expected Compound node

¢ Create FISh Trace node

* Compound Class Scoring node
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Figure 13. Processing workflow nodes for the selected processing workflow template

Indicates a missing
parameter value.

& Open @ OpenCommon @&, Save [ Save Common 2% Auto Layout | 3 Clear

Workflow:  MetlD w Stats Expected and Unknown w Background Removal

Description:  Expected and Unknown Met ID Workflow: Detect and identify both expected and unknown metabolites with statistics (which is used for generating rafios and trend line plot for

comparing across time points and species)
- Darfarme ratantinn tima alinnmant_datarts avnartard ramnnnnds_daalldatinn and deandatinn nradiicts and hin-transfarmatinn nrnducts with racnlfitinn awara isntana nattarn

Workflow Tree
E) mputFites ‘—p Create Analog I
L2 select Spectra
l . o
nerate Expected 1 == Assign Compound
K.) &mm_j: {'—'3'—' o ‘ ‘—D{A{‘_ Create FISh Trace @] Annotations

\.I cmmpmec:nd ‘@' D s

Ei l
e o L] }

e & e |

/. Compound Class ?

Scoring

|P051-Prmsssing Nodes

{ '.3 Differential Analysis

2. In the Workflow Tree pane of the Workflows page, click the Generate Expected Compounds node

to select it.

1| £ Generate Expected | |
\J Compounds [

The Parameters page for the Generate Expected Compounds node opens to the left. In the selected
processing workflow template, Apply Dearylation is set to True, and all the Phase I and Phase II
reactions are selected. See Figure 14.
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Specify the
parent
compound for
the Create FISh
Trace node

Figure 14. Generate Expected Compounds node

[Parameters of ‘Generate Expecied Compounds |/ Open @ Open Common f, Save @) Save Common 33 Auto Layout | X Clear

Hide Advanced Parameters

= 1. Compound Selection Workflow:  MetID w Stats Expected and Unknown w Background Removal
A l Compounds Description:  Expected and Unknown Met 1D Workdlow: Detect and identify both expected and unknawn
pply ~ 2. Dealkylation metabolites with statistics (which is used for generating ratios and trend line plat for comparing
Dearylatlon Apply Dealiotation True acecyes fima nnints and snariach
Apply Deanlation  True
set to True Maxesteps 1 Workdlow Troa
Min. Mass [Da} 150
~ 3. Transformations Lo et s
o pactra
All the Phase I Phase | Dehydration (H2 O -> }; Desaturation (H2 n
and Phase 11 - Phase Il Acetylation (H -> €2 H3 OF; Arginine Conj l
. Others
transformations Max.# Phasell 1 1((\_O_ﬁ = = 9
Max. & All Steps 3 o Generpy Expected | LS.l Align Retertion —— | [a]] croate F1h Trace
selected o " Compothen 1o |§ 8" Tiees o .
4. lonization £
lons M+ H]+1; [M+Naj+5; [M-]-1 T el |
|Post-Processing Nodes
. »|
Gompoundi Current Workflow ksues |
This parame!erallo.us selection of parent compounds from a Node Hame Issue Description Parameter Na | Value
predefined list. |
Generate Expected Compounds  Missing value for p “Comp Comp
Create FISh Trace Missing value for parameter Compound’ Compound
Compound Class Scoring Missing value for p. G Classes’  Comg Q

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 5)

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 to “Specify the parent compound for the Create FISh

Trace node.”

The processing workflow that you selected in “Select a processing workflow for the analysis™ on page 8

includes the Create FISh Trace node.

The Create FISh Trace node uses the observed and theoretical fragments for a compound along with a list
of fragmentation rules and fragmentation libraries to search the spectral data in the input files for
fragments related to the compound of interest. It uses the matched fragments to create a fragment based
total ion current chromatogram that you can use to visualize regions with fragment ions related to the

parent compound.

v To specify the compound for the Create FISh Trace node

1. In the Workflow Tree area on the Workflows page, click the Create FISh Trace node to select it.

The Parameters of Create FISh Trace page appears to the left.

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.
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Specify the
compound class
library for the
Compound
Class Scoring
node

* 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 template, go to the next topic to “Specify the compound class library for
the Compound Class Scoring node.”

The processing workflow that you selected in “Select a processing workflow for the analysis” on page 8 includes

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 (72/z values)
detected in the fragmentation scans to the fragments in the selected compound class libraries.

Note The Compound Discoverer 3.3 SP3 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 (or Fn + F1).

v To specify the compound class library for the example data files

1. In the Workflow Tree area on the Workflows page, click the Compound Class Scoring node to select
it.
The Parameters of Compound Class Scoring page appears to the left.

2. On the Parameters of Compound Class Scoring page, click the Compound Classes box to display
the browse icon. Then, click the browse icon (Figure 15).

Figure 15. Parameters for the Compound Class Scoring node

Study Definition || InputFiles || Samples || Analysis Results || Grouping & Ratios

Parameters of 'Compound Class Scoring’ & Open [ OpenCommen b Save [

Show Advanced Parameters

Workflow: MetlD w Stats Expected and Unk
- iRl Description:  Expected and Unknown Met ID
[% metabolites with statistics (whic
5/N Threshold 50
High Acc. Mass Tolerance 2.5 mmu I BI.O\VSe icon
Low Acc. Mass Tolerance 0.5Da Workflow Tree
Use Full M5 Tree True
Allow DIA Scering True
. Compound Class
Compound Classes Scoring

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

Post-Processing Nodes
4| 1l |

Workflow Nodes | Parameters of 'Compeound Class Scering’ r Current Workflow Issues

The Select Input Files dialog box opens.
3. Select the check box for the Omeprazole Compound Class file.
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Review the
parameters
settings for the
Assign
Compound
Annotations
node

£ Select Input File(s) [E=H E=R
[ checkan | [ Uncheckal
[ ]
Selected | Filename Description File Size Uploaded Updated Context State
[] Aa v Aa v = v = - = - Aa - As
{—_Jh Omeprazole Compound Class 164 KB | 2/24/2021 8:46 PM | 8/4/2020 12:20 PM | | Auailablel
Select this Cancel |
check box
4. Click OK.

Go to the next topic to “Review the parameters settings for the Assign Compound Annotations node.”

The parameters settings in the Assign Compound Annotations node determine how the analysis assigns
the compound annotations for the untargeted compounds. The compound annotations include the
name, formula, and structure.

v To review the parameter settings in the Assign Compound Annotations node

1. In the Workflow Tree area of the Workflows page, click the Assign Compound Annotations node to
select it.

The Parameters of Assign Compound Annotations page appears to the left.

Parameters of 'Assign Compeound Annctaticns’
Show Advanced Parameters

¥ 1.General Settings

Mass Tolerance 5 ppm
v 2. DataSources
Data Source #1 mzCloud Search
Data Source #2 mzVault Search
Data Source #3 Predicted Compositions
Data Source #4 MassList Search

Data Source #5

Data Source #6

Data Source #7
~ 3. 5coring Rules

Use mzlogic True
Use Spectral Distance True
SFit Threshold 20
SFit Range 20

~ 4, Reprocessing
Clear Mames False

Mass Tolerance

This parameter specifies the mass tolerance to be used to validate
annotations.

Minimum value = 0.1 ppm
Maximum value = 20 ppm

2. Review the selections under Data Sources. Do not change any of these settings for this tutorial.

The processing workflow template that you selected for this tutorial includes the following
identification node—Predict Compositions.

With the default selections under Data Sources, the Assign Compound Annotations node annotates a
compound with a formula when the Predict Compositions node is able to predict formulas for the
compound by using the compound’s mass and the user-specified mass tolerance. The Predict
Compositions node uses the isotope pattern in the full MS1 scan and the matching fragments in the
available MS2 scans across the chromatographic peak for putative compounds to score the potential
formulas.
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3. Specify whether the Assign Compound Annotations node clears the compound annotations when
you submit an analysis for reprocessing. For this tutorial, keep the default setting of False.

* To clear the compound annotations for the untargeted compounds when you submit the analysis
result for reprocessing, select True.

* To keep the current compound annotations unless the new analysis assigns different annotations
to the untargeted compounds, select False.

Note The Clear Names parameter is new in the Compound Discoverer 3.3 application. In
previous versions of the application, the Assign Compound Annotations node did not clear the
compound annotations for untargeted compounds when you partially reprocessed an analysis.

(Optional) In the processing workflow template that you selected in “Select a processing workflow for the analysis” on
Review the page 8, the Detect Compounds node detects chromatographic peaks for untargeted compounds and the
def?iult peak Find Expected Compounds node detects chromatographic peaks for targeted compounds. For this
and int eegt:;ggﬁ tutorial, the targeted compounds are omeprazole and its transformation products.
settings

Both of these nodes are set to detect chromatographic peaks and calculate the peak area as follows:
* Ignore chromatographic peaks with a peak apex below 1000 000 counts.

*  Use the extracted ion current (XIC) trace for the most intense isotope peak for the compound to
determine the chromatographic peak area of the compound.

* Integrate each chromatogram peak by dropping a perpendicular tangent from the peak’s start and end
points to the baseline.

i L d
’a i) (BpEE ) (5, Detect Compounds
N\« Compounds -
Parameters of 'Find Expected Compounds' Parameters of ‘Detect Compounds’

Show Advanced Parameters Show Advanced Parameters

~ 1.General Settings v 1. General Settings

Mass Tolerance 5 ppm Mass Tolerance [ppm] 5 Rpm llj
Intensity Tolerance [%] 0 Min. Peak Intensity 1000000
Intensity Threshold [%] 0.1 L Use MostIntense Isotope Only __ True
Min. 2 lsotopes 2 Precursor Mass Tolerance 0.025 Da
M "Use Most IEnse?DtopTOnl}r_ Troe |1 v 3. Peak Detection
Ll _Min Peakintensity @DD[& n Chromatographic 5/N Threshold 3
Average Peak Width [min] ] Remove Baseline False
v 2. Peak Detection v 4. |sotope Pattern Detection
Chromategraphic S/M Threshold 1.5 Group Isotopes for Br: Cl
Remove Baseline Falze Min. Peak Intensity v 5. Compound Assembly
Mass Tolerance _and_ lens [M+H+1;
This parameter specifies the mass tolerance to be USC Most Intense Mass Tolerance [ppm]
used for extracted ion chromatogram creation. . o
Isotope Only This parameter specifies the mass tolerance to
Minimum value = 0.1 ppm parameter Settings E;:;Z: for extracted ion chromatogram

Maximum value = 20 ppm

In both of the grouping nodes, the Area Integration parameter is set to Most Common Ion. The peak
rating filter is not turned on—that is, you have not specified a peak rating threshold greater than 0 in a
specified number of input files (number > 0).
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[’3 Group Expected ]

N\« Compounds
[Parameters of ‘Group Expected Compaunds”
i Show Advanced Paramelers
| % 1. General Settings

RT Tolerance [min] L8]

Minimum Valley [%] 10

Align Peaks False

Preferred lons M+H]+1; (M+Nal«1; [M-H]-

Area Integration Most Comman lon

| ¥ 2.Peak Rating Contributions
Area Contribution 3
CV Contribution 1
FWHM to Base Contnbution 5
laggedness Contribution 5
Modality Contribution 5
Zig-Zag Index Contribution  §

| Peak Rating Threshold

| The peak rating filter only keeps compounds for further

! |processing which have an original peak rating greater or equal
| to this peak rating threshold in a specified number of files. The
| default threshold of zero in combination with specifying zero

| for the number of files twrns this filter off,

| Minimum value = 0.0

| Maximum value = 10.0

By default, the peak ratirlg
filter is not turned on.

[ Group Compounds ]

[Parameters of ‘Group Compounds

| Show Advanced Parameters
* 1. General Settings
Mass Tolerance 5ppm
RT Tolerance [min] 0.2
Minimum Valley (%) 10
Align Peaks False

Preferred lons

Area Integration

2. Peak Rating Contributions

Area Contribution 3

CV Contribution 1

FWHM to Base Contribution 5

Jaggedness Contribution 5
5
5

[M+H]+1; M+ NHEJ+ 1; IM-H]-1|
Most Common lon |

€

Modality Contribution

Zig-Zag Index Contribution

3. Pcak Rating Riltef 0 o e — —
Peak Rating Threshold 1]

MNumber of Files 0

| Mass Tolerance

i This parameter specifies the mass tolerance to be used for
| grouping.

|

| Minimum value = 0.1 ppm

| Maximum value = 20 ppm

Tip For most untargeted analyses, Thermo Fisher Scientific recommends that you enable the peak
rating filter by specifying a minimum peak rating threshold greater than 0 in at least one file per
sample group.

Go to the next topic to “Submit the analysis to the job queue.”

Submit the
analysis to
the job queue

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

v To submit the analysis to the job queue
1. To create one result file for the input files set, leave the By File 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 By File 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.

2. In the Result File box, rename the result file Omeprazole Example.

Analysis ByFile o 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 result ﬁle

W Files for Analysis: (4)

3¢ Clear Al

1
2
=]
F4

M

Urine_0-3_GSH_PhI_01
Urine_3-5_GSH_PhI_01
Urine_5-7_GSH_PhI_01
Urine_7-3_GSH_PhIL_01

Sample Type: [Sample], Time Points: [0-3]
Sample Type: [Sample], Time Points: [3-5]
Sample Type: [Sample], Time Points: [5-7]
Sample Type: [Sample], Time Points: [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.
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.+ Analysis Validation Issues EI@
Category Description
1. Grouping & Ratios Mo ratios defined in 'Grouping & Ratios' tab.

Ignore | [ 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.

/ =7 Job Queue * |

1 Start Page X | 1l Omeprazole Study X
(0 Abort <) Promote | 3 Remove | @ Refresh | &1 OpenResults [] Display Verbose Messages
Job Queue:
Execution Order Execution State Details | Progress Type Name
= = = = = =
+ Running 0% Processing Omeprazole Example

L

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

Expand icon

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

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

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

* Because the sample groups contain only one sample per group, the Differential Analysis node
generates a warning message. No replicates were found. The analysis will not calculate CV
values for the groups, and it will set the CV contribution to the peak ratings to 0.

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

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

Note For this analysis, you did not set up a Peak Rating filter in the Group Expected Compounds
node or the Group Detected Compounds node.

Because you kept the default setting in the template of 1 000 000 for the Minimum Peak Intensity
parameter in both the Find Expected Compounds and Detect Compounds nodes, very few of the
detected chromatographic peaks will be low-quality peaks.

Leave the Job Queue page open and go to the next topic “Open the result file and review its layout and
other layout options.”
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Open the You can open a result file from multiple locations: the Job Queue page, the Analysis Results page of a
result file study, the Start Page, or the menu bar. The result file opens as a tabbed document in the application

and review window (see Figure 10).

its layout and
other layout
options 1. Open the result file provided on the Compound Discoverer 3.3 SP3 key-shaped USB drive:

Tip If you did not reprocess the example data set, do the following:

Example Studies\LC\Met ID\Omeprazole Example.cdResult

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

To open the result file and review the default layout and other layout options, do the following:
1. Open the result file

2. Review the default layout for the result page
3. (Optional) Explore common layout modifications for the result tables and views

Open the result v To open the result file generated by the analysis

file
Do one of the following:

¢ If the Job Queue page is open, double-click the row for the completed run.

= = > =
I M StartPage X | (Il Omeprezole study % ' & Job Queue X | ﬁ Omeprezole X
#© Abort 4§ Promote | J Remove | & Refresh | €1 Open Results [ Display Verbose Messages

Job Quave

Data Source

Execution State Detadls | Progress | Type | Name | Submitted at Study | Description

¢ If the Omeprazole Study page is open, click the Analysis Results tab. Then, double-click the row

for the completed analysis.

— = y—
|/ ¥ StartPage X ' (I Omeprezole study * | = Job Queue X | i Omeprezole X

lg Add Files 3 Remove Files Open Containing Folder New Analysis Open Analysis Template
Study Definition | Input Files | Samples Grouping & Ratios | | Workflows
¥.| Open Result Reprocess Search:
Emror ID = | Execution State Creation Date File Name File Type File Size Description
B @ = . = . = . (O = = -

| Expected and Unknown Met ID Workflow: Det|
1 Completed (with Warnings) | 2/23/2024 11:01 AM |Omeprezole.cdResult| .cdResult | 185,36: |- Performs retention time alignment, detects e/

—Or—

* Ifyou closed the study after the run completed, click the result file name under Recent Results on
the Start Page. If the Start Page is closed, open it by choosing View > Start Page from the menu

bar.
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Review the The factory default layout for a result file includes the following items (numbered 1 to 5) in Figure 16 on
default layout page 26:

for the result —
page 1. A page tab with the result file name (-~ i1 Omeprazole Example "L)_

2. A Chromatograms view at 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.

Chromatograms v B x
@ — 03 — 3§ — 57 — 79
10

0.8

06

Intensity [counts] (10°9)

0.4

0.2

00

i .
36 37 38 39 40
RT [min]

As specified in the Detect Compounds node, the integrated area of the chromatogram peaks extends
to the baseline (Remove Baseline = False).

3. A Mass Spectrum view at the top right.

a. The spectrum tree on the left includes the MS1 scans and the fragmentation scans for the
preferred ions that the mass spectrometer acquired within the following retention time window:

— The chromatographic peak apex for the selected compound + peak width at half maximum
(FWHM)

— The start and end points of the chromatographic peak

b. The mass spectrum plot on the right 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.

Mass Spectrum > X

4 F3#1183, RT=3.731 min, MS1, FTMS (+) @ ggﬁ;gﬁz%?;_smﬂurspmgs RT=3.775 min, MS1, FTMS (+)

F3 #1185, RT=3.738 min, MS2, FTMS (+),
F3 #1198, RT=3.775 min, MS1, FTMS (+) 10 ] o 4o
v
4 F3#1234, RT=3,879 min, MS1, FTMS (+) ~
F3 #1236, RT=3.886 min, MS2, FIMS (+), & 08 1
5 06 1
=
2 04
N 0z 4
00 T T T L - T T
194 195 196 157 198 199
mz
| Spectrum tree
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(Optional)
Explore
common layout
modifications
for the result
tables and
views

4. A set of tabbed main data tables below the two graphical views.

5. A collapsed area for the related data tables below the main tables.

Figure 16. Default layout for the result file generated by the processing workflow

1

2

C

1 X [y Start Page X [

4 Group By:
i/ Time Points.
] File

4 Filter By:

Compounds

& Name

Intensity fcounts] (10°G)

) Features per File

—_— 03 = 3§ —— 5] = 740

—
Omeprezole study % | &7 Job Queue ¥

36 kR

Expected Features per File
Compounds per File

Formula

Input Files
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3
Mass Spectrum J

F3 #1183, RT=3.731 m|
F3 #1185, RT=3.73(

F3 #1234, RT=3879mi
F3 #1236, RT=3.88(

Expected Compounds per File

Calc. MW | Annot. Source [#] | Annot. AMass [ppm] | Mass Defect [#] | Class Coverage [3] | MS2 | Reference lon (=)

| CBH10 N4 02
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6.768 | 593.33252 | 592.32524 | l
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1
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3w
4
!

.

(%) Show Related Tables

4

Because the processing workflow did not include any identification or mapping nodes, the Name column
in the Compounds table is not populated.

To identify the unknown compounds by name, go to the topic “Modify the processing workflow and
partially reprocess the analysis™ on page 27. This topic shows you how to add an identification node to the

5

processing workflow and partially reprocess the analysis.

To make it easier to review the data in a result file, the Compound Discoverer application includes several
tools for modifying the layout of the result tables and views. Become familiar with these tools as you

review the analysis results for the omeprazole example data set.

Urine_5-7_GSH_Phil_01 (F3) #1198, RT=3.775 min, M51, FTMS (+)
Aeki]+1

Intensity [counts] (10°9)

Specialized Traces




Modify the
processing
workflow
and partially
reprocess the
analysis

Table 1 describes common layout modifications for the result tables and views in a result file.

Table 1. Common layout modifications

Task

Show or hide a table column.

Procedure

Open the Field Chooser for a table by clicking the icon, £, in the
upper-left corner of the table. To display a column, select its check
box. To hide a column, clear its check box.

Show or hide a table.

Open the Select Table Visibility dialog box by clicking the icon,
i , at the left of the table tabs.

Close a view.

Click the close icon, 5, in the upper-right corner of the view.

Open a view.

In the application menu bar, choose View > Specific View. Or, in
the toolbar, click the icon for the view.

Expand the header for a column
with multiple subcolumns.

Click the expand icon, #, to the right of the heading.

Freeze a column to the left side of

the table.

Right-click the table and choose Enable Column Fixing. Then,
click the pin icon to the right of the column heading.

Pin a row to the top of the result

table.

Click the pin icon to the right of the row number (unpinned, =,
or pinned, 1)

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 (s)
* Ascending order (t)

Sort a table by two columns.

Click the column header of the first column once or twice until
the column is sorted in the order you want. Then, hold down the
CTRL key and click the column header of the second column
until the column is sorted in the order you want.

Sort a table by a column with
multiple sub-columns.

1. Click the expand icon, ¥, to the right of the column heading
to display the vertical headings for the sub-columns.

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

4. Click the column heading.

Reset the result page layout.

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

You can also change the relative location of the table columns and views. Or, float the views and drag
them to another monitor. For more details, refer to the following Help topics:

*  “Modify the result page layout”

* “Common operations for manipulating data tables”

You can modify the parameter settings for any of the scoring nodes, mapping nodes, or search nodes
without reprocessing the entire workflow—that is, without reprocessing the core peak detection and

grouping nodes.

To identify compounds by using MS/MS database matching, you can add the Search mzVault node to the
processing workflow, and then partially reprocess the analysis.
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Note The Search mzVault node searches for matching entries in the local mzCloud Offline databases.
Your computer does not need access to the Internet to search these databases.

Precondition: You created a study and an analysis and ran the analysis as described in “Set up a new study
. Yl . . » «Qe .

and a new analysis” on page 6, “Customize the processing workflow” on page 16, and “Submit the

analysis to the job queue” on page 22. Or, you copied the contents of the MetID folder to your processing

computer.

v To add the Search mzVault node to the processing workflow and reprocess the analysis
1. Close the Omeprazole Example result file by clicking the Close icon, 5, on the result page tab.
2. Open the Omeprazole Study page by doing one of the following:

¢ If the Omeprazole Study file is open, click the Omeprazole Study tab.

¢ If the Omeprazole Study file is closed, click the Omeprazole Study link under Recent Studies on
the Start Page. Or, choose File > Open Study from the menu bar and locate the study.

3. On the Omeprazole Study page, click the Analysis Results tab.

4. On the Analysis Results page, right-click the analysis and choose Reprocess.
Figure 17. Analysis Result page with the result file selected

ﬂ Start Page X / Iy Omeprazole Study * ;_7;' Job Queue X |

@E Add Files 3§ Remove Files '-[% Open Containing Folder Mew Analysis Open Analysis Template

Study Definition || Input Files || Samples | LUELEESTICE | Grouping & Ratios || Workflows

el Cpen Result 5 Reprocess Search:
Error [ID ~ |Execution State Creation Date File Name
O] O] - O] - =
1 Completed (with Warnings) | 10/13/2020 10:26 PM |Omeprazole Example.cdResult
Copy With Headers Crl+C R
Copy

Clear Selection
Cell Selection Mode
Enable Row Grouping
€1  Open Result
¢,  Open Containing Folder
Open Processing Step Results

g, Show Details

| & Reprocess h |

The Grouping & Ratios tab and the Workflows tab appear to the right of the study tabs, and the
analysis pane opens to the right of the tabbed pages. See Figure 18.

Tip The analysis view consists of the Grouping & Ratios page, the Workflows page, and the
Analysis pane. Clicking the close icon, ™, in the upper-left corner of the Analysis pane closes the
analysis view.
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Figure 18. Omeprazole Study page with a reopened analysis
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In the Analysis pane, click Edit.

The Workflows page opens.

Figure 19. Workflow Tree (Reprocess) pane with unmodified workflow nodes from the selected analysis
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6. If the Workflow Nodes page is closed, open it by clicking the Workflow Nodes tab at the bottom left

of the application window.

7. Add the Search mzVault node to the processing workflow by dragging it from the Workflow Nodes

page to the Workflow Tree (Reprocess) pane.
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Figure 20. Dragging the Search mzVault node from the Workflow nodes pane to the Workflow Tree

(Reprocess) pane
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The Group Compounds and Group Expected Compounds nodes automatically connect to the
Search mzVault node. Because you must select a library for the search, the Current Workflow Issues
area displays the following issue for the Search mzVault node: Missing value for parameter ‘mzVault

Library’.

8. Select the mzVault library for this tutorial as follows:

a. In the Workflow Tree (Reprocess) pane, click the Search mzVault node to select it.

The Parameters of Search mzVault page appears at the left. In addition, the Merge Features node
and the Assign Compound Annotations node are automatically set for reprocessing.

Figure 21. Modified processing workflow with recently added Search mzVault node
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b. To display the browse icon in the box to the right of the mzVault Library parameter, click the
parameter text or the empty box.

c. Click the browse icon, ...
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Review the
results from
the
untargeted
analysis

Parameters of 'Search mzVault'
Show Advanced Parameters

¥ 1.5earch Settings

mz\Vault Library | %

Compound Classes All

The Select Input Files dialog box opens.
d. Select the check box for the mzCloud Offline Library_Reference_2023 file.

e. Click OK.

The name of the selected library appears in the mzVault Library box, and the Current Workflow
Issues pane below the Workflow Tree area on the Workflows page closes.

9. In the Analysis pane, rename the result file by appending with ID to the original file name in the
Result File box.

Figure 22 shows the new file name (Omeprazole Example with ID) for the result file that will be
generated from this partial repossessing step.

Figure 22. Renamed result file in the Analysis pane
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F4  Urine_7-9_GSH_PhlI_01 Sample Type: [Sample], Time Points: [7-9]

LA A

10. Click Run.

11. At the warning prompt, do the following:

a. Ifyou did not close the result file before you clicked Run, click Abort, close the result file, and
click Run again.

b. At the Grouping and Ratios warning prompt, click Ignore.

Partial reprocessing starts.

When Compound Discoverer application completes the run, go to the next topic to “Review the results
from the untargeted analysis.”

The processing workflow that you selected and customized performs a targeted analysis for omeprazole
and its transformation products and an untargeted analysis for the detection of unknown compounds.

Precondition: You partially reprocessed the Omeprazole Example.cdResult file as described in “Modify the
processing workflow and partially reprocess the analysis” on page 27.

Note If you did not process the example raw files or you did not partially reprocess the Omeprazole
Example.cdResult file with additional identification and scoring nodes, you can start this topic with
the Omeprazole Example with ID.cdResult file that comes with the media.
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To review the results from the untargeted analysis, do the following:
1. Open the new result file from reprocessing
View the number of compounds in the Compounds table

Filter the Compounds table to reduce the number of compounds to review

Compare the chromatograms for two compounds

Compare the trend line plots for two compounds

2.
3
4. Review the results from the Compound Class Scoring node
5
6
7

View a mass defect plot

Open the new v To open the new result file from reprocessing
result file from
reprocessing Double-click the Omeprazole Example with ID run on the Job Queue page.

Eile Reporting Lists & Libraries View Window Help
mhmm@BAAS D

ORI E R TR ER R LU (DR R P &, 4 R tNE
,H' Start Page X I"[ll] Omeprazole Study X I.(-L'_;‘ Job Queue X |
¢ Abort 4% Promote | 3 Remove ‘ i Refresh | §7 OpenResults [] Display Verbose Messages
Job Queue:

Execution Order‘ Execution State | Details | Progress | Type | Name |

= =] =| =| =] =|
‘ Completed |Warnings| 100% |F'r:--:essing |Dmepraz-:-IeE:n:amplewith D
Completed Warnings ~ 100% Processing Omeprazole Example

View the v To view the total number of compounds in the Compounds table

number of
compounds in Point to the Compounds table tab.
the Compounds ) ) )
table For this analysis, the Compounds table contains 4840 compounds.
Eompounds Compounds per File
& N Compounds grouped by molecular weight and retention time ]
1 = 4840 items shown (0 filtered out) nl
Filter the To reduce the number of compounds to review, filter out the low-level compounds.

Compounds

table to reduce v To filter the compounds in the Compounds table by their chromatographic peak areas
the number of

compounds to 1. Open the Omeprazole Example with ID.cdResult file, if it is not currently open.
review
2. If the Compounds table is not open, click the Compounds tab.
3. From the application menu bar, choose View > Result Filters.

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

£ Result Filters

(on (D Compounds Compounds
—— | Add
|on OCDmpuunds per File

(on (D) Expected Compounds

I'ON— OExpecled Compounds per File
|'C|N— OExpeded Farmulas

(on @ (CMerged Features

(on am (CFFeatures per File

(on wm OExpeded Features per File
(on wm (}FISh Trace Fragments
|’0N— O\nput Files

|’0N7 OStudy Informaticn

[on @) (D specialized Traces

(on =m (D statistical Methods

] X

[] Show all tables [ Load | [ save | [saveAs..| [Clearall | [ Clear | [Apply Filters|

5. In the right pane, add a filter that hides compounds with maximum peak areas below 500 000 000

(5e8) counts as follows:

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

= [m] X

£D Result Filters

(on {D¥Compounds Compounds

pr— AND | [A2d grous]

|on {D¥Compounds per File

(on OExpeded Compounds (Add memy)

(on (D Expected Compounds per File D

—_— COR

|\0N:] (}Expected Formulas # Adducts

(on OMerged Features Annot. Source
(on (C}Features per File Annct. AMass [Da]
(on OExpeclEd Features per File BT S ]

Annotation MW

|'0N (C}FISh Trace Fragments Ares
| on (ZHinput Files

(on (Dstudy Information Background
(on OSpE(IahZEd Traces Call= By
Checked

|on OStatlstlcaI Methods Class Coverage

FISh C
[] Show all tables Load Sa‘lfe [ TR

Formula

Gap Fill Status
Gap Status
Group Areas
m/z

Mass Defect
M5 Depth
Ms2

Marme

b. Click the (pink) operation list and select Is Greater Than or Equal To.

‘Compounds

(Area (Mu)] is greater than or equal tu] Remave
is greater than or equal to

is equal to

is rounded equal to

is not equal to

is rounded not equal to

is less than

is less than or equal to

is rounded less than or equal to
is greater than

is rounded greater than or equal to
is between
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c. Type 5e8 (or 500000000) in the box next to the operation.

) Result Filters — m] b4
(on {J}Compounds Compounds

[on o OCompounds per File

I'Oﬂi O Expected Compounds (Area (Max.]] (is greater than or equal to]
|'CIN— OExpecled Compounds per File @

(on am (D Expected Formulas

(on mm (Ot Merged Features

[on ) ) Features per File

[on ) (O Expected Features per File

(on wm (C}FISh Trace Fragments

(on 0] O Input Files

[on ] (DStudy Information

|’0N7 OSpEciaIized Traces

[on @) (D statistical Methods

[] Show all tables [ Load | [ Save | [SaveAs.. | [ ClearAll | [ Clear | [Apply Filters

d. Click Apply Filters.

A filter icon appears on the Compounds tab, and the Compounds table now displays only 31
entries. 4840 compounds are hidden.

Compounds v Compounds per File

Compounds grouped by molecular weight and retention time
31 of 4840 items shown {4809 filtered out)

6. Close the Result Filters view.
Review the The processing workflow for this tutorial included the Compound Class Scoring node with the selection
results from the of a compound class (fragmentation) library for omeprazole.
Compound
Class Scoring

node

1.

© N oW

v To review the class coverage for compounds in the Compounds table

If you have not already filtered the Compounds table by the Area (Max.) column, filter it now (see
“Filter the Compounds table to reduce the number of compounds to review” on page 32).

Sort the Compounds table in descending order by the Area (Max.) column.
Drag the Mass Spectrum view by its title bar to a second monitor.
Right-click the Compounds table and choose Expand All Column Headers.

The Class Coverage column includes one subcolumn for the compound class library that you selected
in the processing workflow. See Figure 23.

In the Compounds table, select row 4 (5-hydroxyomeprazole).

Click Show Related Tables at the bottom left of the result page.

In the set of related tables, click the Compounds Class Matches tab.
Select the entry in the Compound Class Matches table.

An MS2 spectrum annotated with fragment structures appears in the Mass Spectrum view. See
Figure 24.
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Compare the
chromatograms
for two
compounds

Note In Figure 23, column fixing is enabled, and the Class Coverage column is fixed to the left of
table. See “(Optional) Explore common layout modifications for the result tables and views” on

page 26.

Figure 23. Compound Class Matches table for 5-hydroxyomeprazole in row 4
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In the Mass Spectrum view, each matching fragment for the selected compound is highlighted in
green and annotated with its structure.

Figure 24. Data-dependent fragmentation scan for 5-hydroxyomeprazole with structure annotations for
matching fragments
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Go to the next topic to “Compare the chromatograms for two compounds.”

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

Note Esomeprazole is an isomer of omeprazole.
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v To compare the chromatograms for esomeprazole and 5-hydroxyomeprazole

1.

Sort the Compounds table by the Name column in descending order. See “(Optional) Explore
common layout modifications for the result tables and views” on page 26.

In the Compounds table, select row 6 (esomeprazole).

Figure 25. Filtered Compounds table sorted by the Name column in descending order
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To view the chromatograms for the four time points without shading, right-click the Chromatograms
view and choose Display Options > 4 Show Detected Peaks.

Figure 26 shows the Chromatograms view and the shortcut menu for the display options.

Figure 26. Shaded chromatogram peaks for esomeprazole
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To add a plot below the current plot, right-click the Chromatograms view and choose Plots > Add
Plot.

Figure 277 shows the shortcut menu for the chromatogram plots.

Figure 27. Unshaded chromatogram peaks for esomeprazole and shortcut menu for the chromatogram

plots
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An empty plot appears below the current plot. In Figure 28, the blue bar at the left of the plot
indicates that the empty plot is the active plot.
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Figure 28. Two plots in the Chromatograms view
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5. In the Compounds table, select row 9 (5-hydroxyomeprazole). See Figure 25 on page 36.

The chromatograms for 5-hydroxyomeprazole appear below those for esomeprazole. The blue bar at

the left of the bottom plot indicates that the bottom plot is the active plot.

Figure 29. Chromatograms for esomeprazole (top plot) and chromatograms for 5-hydrozyomeprazole

(bottom plot)
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Go to the next topic to “Compare the trend line plots for two compounds.”
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Compare the
trend line plots
for two
compounds

View a mass
defect plot

v To compare the trend line plots for S-hydroxyomeprazole and esomeprazole

1. If you have not already filtered the Compounds table by the Area (Max) values for their
chromatographic peaks and sorted the Compounds table by the Name column in descending order,
filter it and sort it now.

See “Filter the Compounds table to reduce the number of compounds to review” on page 32 and
“(Optional) Explore common layout modifications for the result tables and views” on page 26.

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

3. Select row 6 (esomeprazole) in the Compounds table. Then, hold down the CTRL key and select
row 9 (5-hydroxyomeprazole) in the Compounds table.

The Plot Type automatically changes to Trendline Chart, and the plot shows the trend lines for the
two compounds. See Figure 30.

4. Right-click the plot 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 hours show a delay in the
oxidation of omeprazole due to enzyme inhibition by its metabolites. After 7 hours, the subject
begins to metabolize the current dosage of omeprazole.

Figure 30. Trend Chart view with trend line plots for two compounds and a legend below the graph

Trend Chart -0 x

@ Plot Type: Trendline Chart Scaling: | Scaled  ~

140 4

[L] Show Position Tooltips
Zoom Out
Undo All Zoom/Pan
Copy »
Export v

[F] Showlegend

Show Full Filename

& a3 L @
Groups
—a— Esomeprazole, MW. 345.11423 RT: 5.006 —e— 5-Hydroxyomeprazole, MW 361.10919, RT: 4.908

Go to the next topic to “View a mass defect plot.”

You can view a mass defect plot for the compounds in the Compounds table or the Expected Compounds

table.
In this tutorial, 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.
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v 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 view opens to the right of the result tables.
2. In the Kendrick Formula box, type C2H4O.
3. Select the Highlight Named Compounds check box.

Figure 31. Mass Defect Plot view with a plot of the Kendrick mass defect versus the molecular weight of
the compounds

|| Mass Defect Plot v A x

Data Source:  Compounds ¥  Type: Kendrick Mass Defect ¥ Rounding: | Ceiling ¥ Kendrick Formula: |C2H40 (1 Highlight named compounds

02

<03 4

-04 4

05

06

Kendrick Mass Defect

200 300 400 500 600
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. See Figure 32.

Figure 32. Mass Defect Plot view with shortcut menu

) Mass Defect Plot = -3 |23
Data Source: [Compounds '] Type: [Kendrick Mass Defect '] Rounding: Kendrick Formula: C2H40 Highlight named compounds
-
-0.58 A
-0.60 A
g Show Positien Tooltips
§ 062 - Zoom Out
- Undo All Zoom/Pan E
=
= -0.64
= Copy 3
é Export 3
-0.66 = =
Check All Visible Points { *
Uncheck All Visible Points
-0.68
-0.70 A
T T T T T T T
240 260 280 300 320 40 360
Maolecular Weight [Da]
4 1 | r
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In the Mass Defect Plot view, the checked points turn red. In the Compounds table, the application
selects the check boxes in the Checked column for the compounds that these points represent.

Figure 33. Mass Defect Plot view with checked points

Mass Defect Plot - B x
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6. If the Compounds table is not currently sorted by the Name column in descending order, sort it now.

7. Notice that the four PEG compounds are checked—that is, notice that their check boxes are selected.

@ Compounds ‘f-' Compounds per File

@ Checked Name

PEG n&
PEG n7
PEG nb
PEG n5

L = o I
LR S S (R if
d|49|4|=

Paraxanthine

8. Clear the four check boxes by right-clicking the Mass Defect Plot view and choosing Uncheck All
Visible Points or by clearing the check boxes individually in the Compounds table.

Go to the next topic to “Review the targeted compounds that the analysis found.”

Review the The Expected Compounds table lists the compounds found by the Find Expected Compounds node,
targeted This node searches the data for the adduct ions list from the Generate Expected Compounds node. The

compounds Group Expected Compounds node groups the compounds found across the input files by their molecular
that the weight, formula, transformations, and retention time.
analysis . .

fo To review the targeted (expected) compounds, do the following:

1. Understand the FISh coverage score and display it in the Expected Compounds table

Filter the Expected Compounds table to reduce the number of compounds to review

Sort the Expected Compounds table by the transformations

2

3

4. Review the mass spectra for the expected compounds

5. Determine the most probable explanation for each expected compound
6

. View the dealkylation product for an expected compound
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Understand the
FISh coverage
score and
display it in the
Expected
Compounds
table

Display the FISh
Coverage column
in the Expected
Compounds table

How the FISh
Scoring node
calculates the
FISh coverage
score

The processing workflow that you selected for this analysis includes the FISh Scoring node. The FISh
Scoring node calculates a FISh coverage score for each expected compound that the analysis finds. By
default, the Expected Compounds table does not automatically display the FISh Coverage column. So, to
view the FISh coverage score for each expected compound, you must manually add the FISh Coverage
column to the Expected Compounds table.

Note FISh stands for fragment ion search.

To display and understand the FISh coverage score, see these topics:

* Display the FISh Coverage column in the Expected Compounds table

* How the FISh Scoring node calculates the FISh coverage score

v To display the FISh Coverage column in the Expected Compounds table

1. Open the Field Chooser dialog box for the Expected
Compounds table by clicking the icon, £, in the upper-left

corner of the table.

Field Chooser n

# Adducts

/| | # mzVault Results

The Field Chooser dialog box lists the available table # Scan D= (melleult
. . Ar - AM, D
columns in alphabetical order. et Al

V| | Calc. MW
2. Select the FISh Coverage check box. 7 | Checked
| | Composition Change
In the Expected Compounds table, the FISh Coverage 7 | Dealkylated
column appears to the right of the RT [min] column. FISh 7| Fish Coverage
Coverage N
3. Close the Field Chooser dialog box. check box ==

Gap Status
| | Group Areas

| | miz

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.

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.

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

FISh coverage score = # marched cent.r01ds 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:
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Filter the
Expected
Compounds
table to reduce
the number of
compounds to
review

(2 per all scans# matched centroids)

100
Z *

FISh coverage score =

per all scans™ used centroids)

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.

v To filter the Expected Compounds table by the chromatographic peak areas and FISh
coverage scores for each found compound

1. Click the Expected Compounds tab.

2. Check the number of compounds in the Expected Compounds table by pointing to the Expected
Compounds tab.

The analysis found 670 expected compounds.

Expected Compounds Expected Compounds per File Expec

Expected compounds grouped by formula and retention time
670 items shown (0 filtered out)

3. Reduce the number of compounds to review by filtering the Expected Compounds table as follows:

a. From the application menu bar, choose View > Result Filters.

The Result Filters view opens. In the left pane, the green circle to the left of Compounds
indicates that you have applied a filter to the Compounds table.

b. In the left pane of the Result Filters view, select the Expected Compounds table.
c. In the right pane of the Result Filters view, set up the following filters:
— Area (Max.) is Greater Than or Equal to 5¢8
— FISh Coverage is Greater Than or Equal to 10
Figure 34. Filters for the Expected Compounds table

) Result Filters s — | X

(on @ Compounds Expected Compounds

(on (DyCompounds per File

|0N—] OExpected Compounds (Area [Max.}](is greater than or equal to] 50000000000

|‘GN— OExpeded Compounds per File (FISh Cﬂverage] [is greater than or equal to]
(on @l (D Expected Formulas
(on (FMerged Features

[on ) (Features per File

[on ) (D Expected Features per File

|40N— Omz\u‘ault Results

|'0N— OFISh Trace Fragments

[on @) O input Files

[on @) (Dstudy Information

(on =l (Dspecialized Traces

|‘GN— OStatlstlcaI Methods

[] Show all tables | Load | | Save | | SavEAs..‘| |C|earAII | | Clear | |App|yFiIters

d. Click Apply Filters.

The filter indicator for the Expected Compounds table turns green. Only 12 compounds are now
visible in the Expected Compounds table of the example result file. See Figure 35.
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4. Close the Result Filters view by clicking the close icon, ¥, in the upper-right corner of the view.

Sort the v To bring the parent compound to the top of the Expected Compounds table

Expected
Compounds 1. Click the Dealkylated column heading until the table is sorted in ascending order—that is, until all
table by the the compounds that are not the product of a dealkylation reaction move to the top.
transformation
s 2. Hold down the CTRL key and click the 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.
Figure 35. Filtered Expected Compounds table sorted by the Dealkylated and Transformations columns
a3 Expected Features per File mzVault Results FiSh Trace Fragments Input Files Specialized Traces Study Information Statistical Methods
Compounds “g Compounds per File Expected Compounds per File Expected Formulas Merged Features Features per File
= Name Formula Parent Compound Dealkylat « FISh Coverage Transformations - | Composition Change | RT [min] m/z Area (Max.)  Cale. MW
1= CI7HI9N303S |Omeprazole | | 4545 | 5.006]346.12151 | 669011484 | 345.11423 |
2 |C1ITHITN3 03 S | Omeprazole | | 35.00 | Desaturation | -{H2) | 4.943 | 344.10600 | 1007951280 | 343.09873
3 = C1TH1T N3 035 Omeprazole 33.33 | Desaturation -(H2) 5.053 | 344.10508 609351376 | 343.09870
4 = .CIT HI1TN3045 | Omeprazole | | 46.67 | Desaturation, Oxidation | -{H2) +(0) | 4.664 | 360.10079 | 843874270 ‘359.05351 |
5 % .CW H19N3045 | Omeprazole | 9412 | Oxidation | +{0) | 4.909 | 362.11647 | 2102734629 | 361.10919
6 = :C!? H19N3055 | Omeprazole | | 64.29 ] Oxidation, Oxidation | +(02) | 5.508 37811133 | 891419029 | 377,10405_
7 CITHIIN3 045 | Omeprazole X 35.29 | Dehydration | +(0) | 4.909 | 362.11647 | 2102734629 | 361 .109197
8 .Cl"' HITN3035 | Omeprazole X 2500 | _De-hydral\on. Dehydration ."-(HZ) | 4.943 344.10600 | 1007951280 "343.09373.
9 .(37 H17N3035 | Omeprazole X 23.81 | Dehydration, Dehydration | -(H2) | 5.053 | 34410598 | 609351376 | 343.09870
10 |C17H17 N3 045 | Omeprazole X 26.67 | Dehydration, Desaturation -(H2) +(0) 4.664 | 360.10079 | 843874270 | 359.09351
1 = |C16H1TN3 025 Omeprazole X 75.00 | Dehydration, Reduction -([CH2 Q) 4852 (316.11103 517927801 | 315.10375
12 = |CI7HIIN3 055 Omeprazole X 28.57 | Desaturation +02) | 5.508|378.11133 | 891419029 | 377.10405
i ] I 3|
Go to the next topic to “Review the mass spectra for the expected compounds.”
Review the Use the Mass Spectrum view to display the isotopic pattern in the full MS scans for a selected compound
mass spectra and the FISh annotations in the compound’s fragmentation scans.
for the expected
compounds To review the mass spectra, see these topics:

e Inspect the isotope pattern in the full MS scan
* Set up a mirror plot to compare the MS2 spectrum of a metabolite to that of its parent compound

* How the FISh Scoring node calculates the FISh coverage score

Inspect the v To inspect the isotope pattern for a selected compound

isotope pattern in
the full MS scan 1. Select the first row in the sorted Expected Compounds table (with omeprazole sorted to the first row

as shown in Figure 35).

2. To maximize the size of the Mass Spectrum view, and drag the view by its title bar to a second
monitor. Then, click the Maximize icon at the top right of the view.

3. In the Mass Spectrum view, inspect the compound’s isotope pattern in the full MS scan.
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Note This tutorial uses the following terminology for isotope patterns:
* A0—The monoisotopic ion (typically the leftmost spectrum peak)

* Al—TheM + 1 ion approximately one mass unit greater than the peak for the monoisotopic
ion, for example, an ion where one 13C atom replaces one 12C atom

e A2—The M + 2 ion, approximately two mass units greater than the peak for the
monoisotopic ion, for example, an ion where one 34S atom replaces one 328 atom and two
13C 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 345 atom replaces one 328 atom and one
13C atom replaces one 12C atom

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

@ urine_5-7_GSH_Pnil_01 (F3) #1618, RT=5.001 min, MS1, FTMS (+) -
Omeprazole C17 H19 N3 03 5, MW 345.11423, Area: 669011484

250 4

346.12158

[MeH]e1

200 4

150

100 4

Intensity [counts] (10°6)

Two A2 peaks One A3 peak
AO0 peak for the Al peak f_or
monoisotopic protonated  isotope with one
ion carbon-13 atom

This figure shows the resolution of the A2 isotopes at m/z 348.1.

Mass Spectrum > I x

(¢) Urine_5-7_GSH_Phil_01 (F3) #1618, RT=5.001 min, MS1, FTMS (+)
b Omeprazole C17 H19 N3 03 5, MW 34511423 Area: 669011484

20 4

Intensity [counts] {10°6)

3481 34812 34813 34814 34815

A2 peak for the (M + 2) ion with two carbon-13 atoms
A2 peak for the (M + 2) ion with one sulfur-34 atom
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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 2. Color-coding for isotope patterns

Color Meaning

(1) Lavender  Indicates the most intense centroid in the spectrum.

Note The A0 isotope (monoisotopic ion) is always the isotope with the lowest
m/z value, but it is not necessarily the isotope with the highest intensity. For
example, for compounds with more than one bromine atom, a bromine atom
and a chlorine atom, or more than four chlorine atoms, the M + 2 (A2) isotope
is the most intense isotope.

(y) 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 /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.

(B) 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).

Set up a mirror v To compare the fragmentation spectra of a metabolite and the parent compound
plot to compare

the MS2 1. Sort the parent compound—Omeprazole—to the top of the Expected Compounds table if you have
spectrum of a not already sorted the table as described in “Sort the Expected Compounds table by the
metabolite to that transformations” on page 43.
of its parent
compound 2. Select the first row in the sorted Expected Compounds table.

3. Maximize the size of the Mass Spectrum view by dragging it to a second monitor and clicking the
view’s Maximize icon, if the view is not already maximized.

4. In the spectrum tree pane of the Mass Spectrum view, select an MS2, DDA scan. For the example
data, select Scan #1650.

The annotated fragmentation scan appears in the right pane.

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

¢ Direct match—(@®) Green
¢ Shifted match— (@) Blue
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Figure 36. Annotations for scan #1650 generated by the FISh Scoring node during data processing

Mass Spectrum -0 x
F3 #1618, RT=5.001 min, MS1, FTMS (+) @ Urine_5-T_GSH_Pnil_01 (F3) #1650, RT=5 096 min, MS2, FTMS (+), (HCD, DDA_346 1216@35, +1) -
Omegrazole C17 H19 N3 OF §, MW 345 11423, Avea 665011484
- F3 #1648, RT=5.089 min, MS1, FTMS (+) FISh Coverage: 10 Matched, 12 Unmatched, 20 Spped

F3 #1650, RT=5.006 min, MS2, FTMS (+.

Intensity [counts] (10°)

T
250 300 350

Note The FISh Scoring node cannot calculate a FISh coverage score for compounds that lack
data-dependent acquisition (DDA) scans.

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

Show Position Tooltips

Zoom Qut
Undo All Zoom/Pan

Copy 3
Export 3

Submit To mzCleud...

Use as Reference
Clear Reference

« | Show Library Spectra as Reference |> |

6. Right-click the Mass Spectrum view and choose Use As Reference.
Show Position Tooltips

Zoom Qut
Undo All Zoom/Pan

Copy 3
Export J

Submit To mzCloud...

Use as Reference [ |

Clear Reference

Show Library Spectra as Reference

7. In the sorted Expected Compounds table, select row 5(oxidation product). See Figure 35 on page 43.

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

Figure 37 shows a mirror plot with the data-dependent fragmentation scan for omeprazole set as the
reference plot.
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Figure 37. Mirror plot with omeprazole (reference) on the bottom and one of its metabolites on the top
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Determine the v To display only the most probable explanation for each compound in the Expected

most probable Compounds table
explanation for

each expected 1. Filter the Expected Compounds table by the chromatographic peak area [Area (Max.)] and the FISh

compound coverage score, if it is not currently filtered by these properties. See step 3 on page 32.

The filtered table contains 12 visible compounds.
2. Sort the Expected Compounds table by the Calc. MW column in ascending order.

3. For each replicated compound (same MW x RT 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 MW x RT
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.

4. In the Result Filters view, click Add Property and select Checked from the list.
Figure 38. Filters for the Expected Compounds table

(DMerged Features

D Resuht Fikers - o x
on @ Compounds (w%c_:c:pﬁm

o™ (@ Compounds per File e

oo ) ) Bxpacted Cempainds ((Area a3 (= prester then or equsi 1) 59000000000 arewy

o (DEspected Compounds per File (FiSh Coverage | (s greater tham or equatto| 1000 Femces!

o (D Expected Fomulas m@.:ﬁ_“

(CiFentures per File
(D Expected Features per File
Dme
(DFISh Trace Fragments
Dirput Fes

D 8rugy Indormation

2%

% Rty

on (Dspecialized Traces
(@ statistical Methods

Show ol tables [toad | [Save | [Saveds | [Clear ] [ Clear | [ApplyFiters)

5. Click Apply Filters.

The Expected Compounds table now displays only 6 compounds.
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View the
dealkylation
product for an
expected
compound

6.

Figure 39. Most probable explanations for the same calculated molecular weight and retention time

Compounds g Compounds per File Expected Compounds per File Expected Formulas Merged Features Features per File
= Checked Name Calc. MW = | FISh Coverage on D Ci if Change |RT [min] m/z Formula Parent Compound | Area [(Max.)
1 # 7 | 31510375 75.00 | Dehydration, Reduction X -[CH2 Q) 4852 (31611103 |C16 HITN3 025 Omeprazole 517927801
2 = v | 34300873 35.00 | Desaturation | |-(H2) 494334410600 | C17HIT N3 03S | Omeprazole 1007951280
3 = @ I 45.45| i | | 500634612151 C1I7HI9NI035  |Omeprazole | 669011484
4 = v 35009351 | 45.67 | Desaturation, Ovidation | B | 466436010079 | C17HI7 N3 045 | Omeprazote 843874270
s 2| © 36110019 | 9412 | Oxidation @ | “4508|36211647 [C17HIONZ 045 |Omeprazole | 2102724620
N 377.10405 | 64.29 | Oxidation, Oxidation | | +(02) 550837811133 | C17H19N305S  |Omeprazole | 891413029

Close the Result Filters view by clicking the close icon, ¥, in the upper-right corner of the view.

Go to the next topic to “View the dealkylation product for an expected compound.”

v To view the dealkylation product for a compound with additional transformations

1.

In the filtered Expected Compounds table that is sorted in ascending order by Calc. MW, select a
compound that is the product of a dealkylation reaction and one or more transformations.

For example, select row 1 (C16 H17 N3 O2 §). In the previous topic, Figure 39 shows the filtered
and sorted table, and Figure 38 shows the filterset.

Click Show Related Tables at the lower left of the result page.

Click the Expected Compounds per File tab. Then, select row 1 in the Expected Compounds per
File table.

Click Show Related Tables at the lower left of the result page.
Click the Related Structures tab.

The Related Structures table shows the dealkylation products for compounds with additional
transformations. See Figure 40.

Figure 40. Related structures table for dealkylation product

4 Swntbage X [ 5 Job Gueue X | dl Gmeprezole sudy X ' [Jij Omeprezele with ID X

@ Expected Features per File maVault Results Fish Trace Fragments Input Files Specialized Traces Study Information Statistical Methods.
Compounds g Compounds per File Expected Compounds £ Expected Compounds per File Expected Formulas. Merged Features Features per File
# |Checksd Name  Formula Cale M = |myz RT {min]| FISh Coverage | Area (Max) | Dealkylated Parent Compound | Transformations Composition Cha Annot. AMass [ppm) | # mzvault Results| mzvault Best Match | MS2 | Reference lon)
1 e [F] CIBHITNIO25 | 31510375 [ 31611103 | 4852 7500| S17927801 X |Omeprarole Dehydration. Reduction | ~(C H2 0} | 126 [ W [MeHI+1
2 A CITHITNI O3S 34309873 | 34410600 4943 3500 1007951280 Omeprazole Desaturation ~(H2) -0.97 o W IMsH]+1
38 o CITHIONZ03S | 34511423 | 24612151 | 5,006 4545 | 669011484 |omepeazoie | | [ 139] 2| 635 | |MeHI1
4 < [Crminsoas [sonesst 36070079 | 4564 67| susrazn | |Omeprazole | Desaturation, Oridtion | -142) +(0) [ 130 o] CRITE
5 o VCU HIZNIO4 S 7]6|.|D!\D 362.11647 4909 B»ﬂZl ZlGZ'ﬂ-(SZBV leeoda:ol! Onidation | ] -122 1 | %46 0 ‘iM-ﬁ]'\
6= o CITHISNI 0SS | 37710405 | 37811133 | 5508 6429 | a91419029 |Omeprazole | Gwicavon, Ouidation | +102) 129 o s
L [} 1

(=) Hide Related Tables

Structure Proposals | EUESIR ISR  Expected Formulas | Merged Features | mazVault Results

& | Checked Formula Parent Compound Reference fon | Dealkylated  Transformations Compasition Cha Calc. MW RT [min] PWHM [min] | Best SFit [%) Max # MI | # Adducts Area (All lons) = | Area Ref. lon | Parent Area [%] | Srudy File ID

1= [ CIGAITNE025 | Omeprazole | MoHiod Ko Reduction | € 1201 [Ssi0arz]_assi]___ oow il 5] ] si7sera0 [srereot | o] |
2w CIBHIINZ02S | Omeprazoke | IM+HJ+1 X Deyoration, Redustion | (€ H20) 31510375 | 4849 0040 7 6 1] 455650350 | 455650350 si9%8| R
3 & [CI6HITNE02S | Omeprazsie  |[MeH]s1 | X | Dehyoration, Reduction | -C H2 O} (310372 | asss| 004a | 3 6| 1 408540785 | 405540785 | 51501 4
4 CIGHTTN3025 |Omepramle  |[IM+Hs1 | X | Dehyoration Reduction |-(C H20) [3s0387 | ams2|  ooss) 76 a3l 1 308421864 | 304421854 | C I

(=) Hide Related Tables
e e e e
& Checked Parent Compound  Formula

Expected Compounds 7
Molecular Weigit | Dealkylated Composition Chai Structure
C16HIT N3 O3S

1= Omeprazole 33109906 X € H2)

CIEHITN3 O3 S EELL L ~CH2)

Demethylation composition

Go to the next topic, “Name and propose structures for the expected compounds.”
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Name and
propose
structures for
the expected
compounds

You can add names and structures for expected compounds to the result file.

v To populate the Name and Structure columns in the Expected Compounds table
1. Sort the filtered Expected Compounds table in descending order by Area (Max.).

Select row 5 (Calc. MW 345.11423).

Click Show Related Tables. Then, click the Structure Proposals tab.

I

Right-click the empty Structure Proposals table and choose Structure Proposals > Add Structure
Proposal. See Figure 41.

Figure 41. Shortcut menu for the Structure Proposal result table

# | Hide Related Tables
B S L | Expected Compounds per File || Expected Formulas | Merged Features | maVault Results

5 | Checked |Structure *  Name Farmula Male

Cell Selection Mode
Enable Column Fixing

Check Selected
Check All
Uncheck Selected

Uncheck All

Femaove All Checkmarks in All Tables

Structure Proposals ’ Add Structure Proposal [}

Export v

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

‘ = Compounds Compounds per File Expected Compounds per File Expected Formulas
‘ # Checked | Name FISh Coverage Calc. MW |Area (Max) ~ Formula m/z RT [min] Parent Compound D Y Trar C 1 Change
| 1 o4 94.12 | 361.10919 | 2102734629 | CI17HI9N3 045 ‘ 362.11647 | 4909 | Omeprazole | Oxidation 1 +0)

2 = 35.00 | 34309873 | 1007951280 |C17 H17 N3 03 S 34410600 4.943 | Omeprazole Desaturation -(H2)

38 @ 642937710405 | 891419029 |C17H19N3 055  |37811133| 5508 |Omeprazole | | Oxidation, Oxidation | +(02)

48 @ 466735000351 | 843874270 |C17HITN3O4S | 36010079 | 4664 | Omeprazole | | Desaturation, Oxidation | -(H2} +(0)

5 : | o 4545 |345.11423 | 669011484 |C17 H19N3 035 346.12151 5.006 | Omeprazole
| 6 = < | 7500 | 315.10375 | 517927801 |C16H17 N3 025 316.11103 | 4.852 | Omeprazole X Dehydration, Reduction | -(CH20)

Rl ]

@ Hide Related Tables
| EEENE AN | Expected Compounds per File | Expected Formulas Merged Features = mzVault Results

Er" Tags (3] Checked Structure Name Formula Molecular Weight | FiSh Coverage ¥ Comments

1 = C17THI9N3 03§ 345.11471

5. Double-click the row in the Structure Proposals table.
The Compound Annotation Editor opens to the Description page.
6. 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.
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* If your computer has Internet access, click ChemSpider. When the search finishes, select a
structure from the list.

Tip For the formula that you select in this tutorial, ChemSpider returns over 10455
structures. To narrow down the list, type Omeprazole in the Name filter field of the

ChemSpider Search dialog box.

@ ChemSpider Search (Found 10449 results)

| Input: [C17 H19N3 035

CSID Name Formula Molecular Weight | # References | Structure
= - Aa - Aa - = - = - Aa -
N\
o
4433 | Omeprazole C17H19N3 03 S 345.11471207 7366 = -
SO
S N
HH \\o
| Select | | Cancel |

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.

7. Ifyouloaded the structure from the Omeprazole.mol file provided in the media or drew the structure,
type Omeprazole in the Name box.

9 Compound Annotation Editor - O X
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FISh Scoring

Formula: Formula to fit:
C17HI9N3 03 S C17HIIN3 03§
Maolecular weight / error in Da: Moaolecular weight to fit:
34511471 0.00048 34511423

Mame:

Omeprazaole

8. Run the FISh scoring algorithm as follows:

a. Select the Apply FISh Scoring check box.
b. Click Save.
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The structure appears in the Structure column of the Structure Proposals table, and the FISh
Scoring Queue opens to the right of the result tables.

FISh Scoring Queue - x
x

Name: Omeprazole
MW [Da]: 345.11471
Processing Since: 155
State: Processing

The application recalculates the FISh Coverage score and modifies the fragmentation spectra
annotations by using the proposed structure.

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

Figure 41 on page 49 shows the shortcut menu for the Structure Proposals table.

Omeprazole appears in the Name column of row 5 (MW 345.11423) in the Expected Compounds
table.

10. To view the structure in the Expected Compounds table, display the Structure column as follows:

a.  With the Expected Compounds table open as the active table, click the Field Chooser icon, £,
above the table row numbers.

b. Select the Structure check box.

Figure 42. Structure proposals table showing Omeprazole in row 5

Compounds Compounds per File Expected Compounds b4 Expected Compounds per File Expected Formulas Merged Features Features per File

: Checked Name Fish Coverage Calc. MW | Area (Max) ¥ Formula mfz RT [min] Parent Compound | Dealkylated Transformations Composition Change
1 = o 94.12 136110919 | 2102734629 | C1TH19N3 045 36211647 | 4909 | Omeprazole Oxidation +O)
% o | [ 35.00 | 343.09873 | 1007951280 ‘ CI7THITN3 03§ .344,10609 4943 ?Omeprazole ‘ | Desaturation ~(H2)
3 4 64.29 | 377.10405 | 891419029 | CITHI9N3O55 .378111135 | 5.508 :Omeprazole | .Oxidahon‘ Oxidation | +(02)
4 = W 4657 |35900351 | 843874270 | CI7HITN3 045 |36010079 | 4664 |Omeprazole | | Desaturation, Oxidation |-H2) +(0)
5 = | ~ IOmeprazule | 4545134511423 | 669011484 |C17HI9N3 03§ 346.12151 5.006 | Omeprazole |
6 = 7| 75.00 | 315.10375 517927801 | C16 H17 N3 02§ 31611103 | 4.852 | Omeprazole X Dehydration, Reduction |-({CH20)
4] [ | »
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\Y
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11. 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.
Create, Compound Discoverer reports are based on the result tables and their associated chromatograms and mass
print, and  spectra.
export . . . . .
reports Before you print a report, review the result table that you want to include in the report. Filter the table as

described in “Determine the most probable explanation for each expected compound.” Sort the table by
the column of interest, for example, by retention time. See “(Optional) Explore common layout
modifications for the result tables and views” on page 26.
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Create a report
for the visible
compounds in

the Expected
Compounds
table

Print the
contents of a
resolved report
template

Export the
report to a file

Save or reset
the layout of
the result file

Note For information about creating and editing your own custom report templates, refer to the
Compound Discoverer 3.3 SP3 Reporting Quick Start, the reporting chapter in the Compound Discoverer
3.3 SP3 User Guide for LC Studies, or the Help system.

With the current reporting tool, you can add graphs for chromatogram traces, MS1 spectra, MS2
spectra, and mirror plots for mzCloud matches to the report template. You cannot add graphs for the
statistical plots.

Follow these topics to print reports:
* Create a report for the visible compounds in the Expected Compounds table
* Print the contents of a resolved report template

* Export the report to a file

v 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.

v To print the resolved report

1. In the Current Page/Total Number of Pages box, check how many pages are in the report.

E] Expected Compounds No Graphs A4 X ‘ i Omeprazole Example X

[Haascewm - #oBes- "

J} =] Export

Current Page/Total Number of Pages

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.

v To export the contents of a report to a file
1. In the reporting toolbar, click Export and select File Type from the dropdown list.

2. Select the directory where you want to store the file, name the file, and click Save.

The layout of the result file includes the views, tables, and table columns that you want to display and the
location of these items.

v To save the current layout of the result file
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.
—or—

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

52



Trademarks

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

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

Apply Layout 3

Save Layout...

Manage Layouts...

Reset Layout

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

Layout Name:
Mew Layout 1

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

2. Click Yes to confirm the action.

Microsoft and Windows are registered trademarks of Microsoft Corporation in the United States and
other countries.

ChemSpider is a trademark of ChemZoo, Inc.

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