Mass Frontier 8.1 Tutorial to Identify Unknowns in High-Resolution,

Accurate-Mass Data by Running Library Searches and mzLogic Analyses

In the Mass Frontier™ 8.1 application, you use the Chromatogram Processor module to browse the
information in Xcalibur™ RAW files from Thermo Scientific™ LC/MS systems. This information includes
the chromatographic data, the mass spectral data, and some of the data acquisition parameters. In
addition to browsing the raw data, you use the Chromatogram Processor module to detect and identify
components in the chromatographic data.

This tutorial shows you how to run library searches using the mzCloud™ mass spectral database and an
mzLogic™ analysis to identify the unknown components detected in the chromatogram from
high-resolution, accurate-mass (HRAM) data.

IMPORTANT To run the mzCloud library searches and mzLogic analyses, your processing computer
must be connected to the Internet and have unblocked access to the mzCloud server.

Contents
* Overview
¢ Demo data files
¢ Check the connection to the mzCloud server
* Open and browse an example raw data file
* Detect components in LC/MS data
* Sort and delete components in the components list
* Identify components by searching the mzCloud mass spectral database
* Identify a component by running an mzLogic analysis

e Save the analysis results to an HCCX file
Overview This tutorial uses a raw data file that contains data-dependent scans from an LC-ESI/MSn experiment.

In this tutorial, you perform the following tasks:

1. Check your computer’s connection to the mzCloud server.

2. Open an example data file, browse the chromatographic and mass spectral data, and review the
data-acquisition settings.

3. Detect components by applying the Joint Component Detection (JCD) algorithm for LC/MS data.
4. Delete the components that are of no interest.

5. Run mzCloud library searches for detected components and annotate each identified component
with the name of its matching library compound.

6. Run an mzLogic analysis for a component that you cannot confidently identify with a library search.

7. Save the analysis results to a HighChem Chromatogram Format (HCCX) file.
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Demo data files This tutorial uses the following files that reside in the Demo Data folder on the application computer.

File Description

A raw data file acquired with an LC-ESI/MSn experiment using an
Orbitrap™ ID-X™ Tribrid mass spectrometer (Figure 6). The MS3
data was triggered based on the Neutral Loss (NL) list.

plant sample.raw

JCD Plant Example.chpro_jced A component detection file that contains custom component
detection settings for the example data file

Flavonoids_C39H50024.sdf A structure file that contains twelve flavonoids with the formula
C39H50024.
Check the < To check the connection to the mzCloud server -
F

connection to
the mzCloud
server

1. Open the Mass Frontier application by double-clicking its desktop icon, B or by choosing
Thermo Mass Frontier 8.1 > Mass Frontier 8.1 from the Windows™ Start menu.

The application opens to the Mass Frontier startup window (Figure 1) or the Modules & Tools

toolbar (Figure 2).

Figure 1.  Mass Frontier startup window
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Note If you clear the Show this Window Next Time check box, the next time you open the
application, it opens to the Modules & Tools toolbar.

Figure2.  Modules & Tools toolbar without the startup pane on the left
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2. From the application tab bar to open the Start menu, click the Start tab, and then choose

Connection Check (Figure 3).

Figure3.  Start menu and application tab bar
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3. In the Connection Check dialog box, click Run.

The connection check verifies access to the mzCloud server.

4. 1If the connection check fails, check the computer’s Internet connection and its access to various sites.

Note Occasionally, the mzCloud Web site goes offline. When this happens, the mzCloud status
readback to the right of the application tab bar changes from Online to Offline (in red).

Tip Make sure the computer’s clock is accurate within 5 minutes (refer to the instructions in the

Release Notes).

Go to the next topic, “Open and browse an example raw data file.”

Use the Chromatogram Processor module to open raw data files, view the chromatographic and mass
spectral data, detect and identify components, and review information about the data file.

Note The Chromatogram Processor module recognizes Xcalibur RAW files from a Thermo Scientific
MS, mzML files from a third-party MS, and HighChem Chromatogram Format files (.hccx).

< To open the example raw data file

1. In the Modules & Tools toolbar, click Chromatogram Processor (Figure 4).




Figure4.  Chromatogram Processor module in the Modules & Tools toolbar
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The Open Chromatogram dialog box opens.
2. Browse to the following folder, select plant sample.raw, and click Open.

drive:\Users\Public\Public Documents\HighChem\Mass Frontier 8.1\Demo
Data\Chromatograms

A new instance of the Chromatogram Processor module opens as a tabbed document with the
following views (Figure 5):

* The chromatogram data view at the upper left lists the scan data by scan stage and number.

Note Applying a component detection algorithm to the chromatogram adds a list of detected
components to this view.

* The chromatogram view at the upper right displays the total ion current (TIC) chromatogram.
The y-axis scale is set to absolute intensity.

Note To change the scale from absolute counts to relative intensity (versus the base mass
spectrum peak), right-click the view and choose Show Absolute Intensities.

* The MS spectrum view (Spectrum Viewer) at the lower right displays the first scan in the raw
data file.

* The command processor view at the lower left is empty, as you have not yet applied any actions to
the chromatogram.




Figure 5.  TIC chromatogram and scan number 1 for the selected raw data file
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Note Large data files can take a significant time to load. The status bar at the bottom of the
application window provides information about the loading progress, from reading the scan data
to building the scan tree.

Tip To show or hide the views on a Chromatogram Processor page, click the following icons in the
View group of the Chromatogram Processor toolbar:

* For the MS spectrum view, click the Show MS Spectrum icon, o
* For the chromatogram data view, click the Show Chromatogram Data icon, i—.

* For the command processor view, click the Show Command Processor icon, %

You cannot hide the chromatogram view.

View < To view information about the acquisition of a raw data file

information
about the raw 1. Open the plant sample.raw data file as described in the previous topic, “Open a raw data file for
data file processing.”

2. In the chromatogram view, click the Info tab (Figure 6).




Figure 6.

Information about the plant sample.raw file
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Note The chromatogram data view does not contain a Components list until you apply a
component detection algorithm to the chromatographic data.

Go to the next topic, “Detect components in LC/MS data.”




Detect  Use the Joint Component Detection (JCD) algorithm to detect the components in a chromatogram from
components In an LC/MS experiment.
LC/MS data

< To detect the components in the example file

1. Open the plant sample.raw data file as described in the previous topic, “Open a raw data file for
processing.”

2. In the Action group of the toolbar, click JCD.

The Joint Components Detection view opens to the right of the chromatogram and MS spectrum
views (Figure 7).

Figure 7.  Default settings on the wizard page for the JCD algorithm
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3. Click the Reset icon, 'O, to reset the parameters to their factory default values.
4. To load the detection parameters from an existing CHPRO_]JCD file, do the following:
a. Click the Load Parameters icon, = .
The Joint Components Detection dialog box opens.

b. Browse to the following folder:

drive:\Users\Public\Public Documents\HighChem\Mass Frontier 8.1\Demo
Data\Chromatograms

c.  Select JCD Plant Example.chpro_jcd and click Open.

The Deconvolution area of the Joint Components Detection view displays the new detection
settings (Figure 8).




Figure8.  Detection settings from the selected CHPRO_JCD file
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5. To start processing, click Preview.

After the processing finishes, the following items appear (Figure 9):

* In the chromatogram data view, the Components list appears above the MS1 Scans list. The
components are displayed in ascending order by retention time [tg (min)]. The number of
detected components appears at the bottom of the view.

* On the TIC page of the chromatogram view, blue triangles (i7|) appear above the
chromatographic peak apexes of the detected components.

* A spectral tree appears at the left of the MS spectrum view. The Spectrum page displays the
combined spectrum for the MS1 scans across the selected component’s chromatographic peak.
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Figure 9. Integrated TIC chromatogram with marked components
Blue triangles above detected components
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6. Check the number of detected components.

component 1

With the detection settings in the selected chpro_jcd file, the application detects 173 components in
the TIC chromatogram for the plant_sample.raw file.

7. To accept the components, click Accept.

The Joint Components Detection view closes and Joint Components Detection appears as an applied

action in the command processor view (Figure 10).

Figure 10.
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Go to the next topic, “Sort and delete components in the components list.”

Reduce the components in the components list by deleting the components that have only MS1 and MS2
scans to keep only the components of interest, flavonoids, which have associated neutral loss (NL)

triggered MS3 fragmentation scans.

In the chromatogram data view, you can sort the components list by the column, such as the scan no.,
precursor m/z, retention time, MSn, or abundance.

% To sort the components in descending order by MSn

1. Click the MSn column heading until the arrow points down or right-click the MSn column heading

and choose Sort Descending.




The higher-MSn components sort to the top (Figure 11).
Figure 11.  Components sorted by MSn stage
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Tip There are two ways to sort the columns in the Components list.

* To sort a single column, click the column heading until the desired arrow appears in the

column ( 4 for descending, or [ | for ascending), or right-click the column heading and

-

choose a sort order.

The arrow to the right of a column heading indicates that the column is sorted. When you
clear the sorting for a column, the arrow disappears.

* To sort by multiple columns:

a. Sort the first column.

b. Press the Shift-key then click on the next column to sort. Repeat this step to sort by
another column.

Delete The Components list contains MS1, MS2, and MS3 fragmentation scans (173 components in the list).
components Iin The components of interest (Flavonoids) have MS3 fragmentation scans. To reduce the list to only the
the compo“eﬂtsst components of interest, delete components that only have MS1 and MS2 fragmentation scans.
< To delete components without MS3 scans
1. Select rows containing MS2 and MS1 scans.
a.  Select the first row containing MS2 fragmentation scan data.

b. Scroll down to the last row containing MS1 scan data.

c.  Press shift and select the last row containing the MS1 scan data (Figure 12).

All selected rows become highlighted.
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Figure 12.  Selected rows are highlighted
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2. In the Edit group of the toolbar, click Delete, then in the drop down menu choose Selection. The
Delete Selection dialog box opens, click Yes (Figure 13).

Figure 13. Delete Selection dialog box
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Only components with MS3 fragmentation scans remain, 54 components (Figure 14).

Figure 14. Components with MS3 fragmentation scans
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v Components -
Component 21 4623 3441350 3 8566 76,919,099
Component 22 4706 467.1900 3 8.712 9,009,480
Component 34 5124 903.2799 3 11203 19,920,938
Component 35 6267 903.279% 3 11445 6,514,965
Component 38 6696  906.2584 3 12032 90,003,088
Component 42 6844 887.2846 3 12486 47,852,138
Component 44 7024 5862515 3 12.805 14,812,713
Component 45 7217 757.2212 3 13144 15,882,835
Component 48 7362 757.2212 3 13404 90,451,840
Component 49 7386 547.2166 3 13450 12,880,087
Component 50 7459 765.2601 3 13571 47,574,473
Component 54 7678 538.2303 3 13973 42,518,277
Component 55 7752 609.2384 3 14.093 5,712,702
Component 58 8016 741.2265 3 14577 214,747,203
Component 59 8145 741.2268 3 14.806 115,681,862 <
a4 »
Number of scans: 15792
Number of components: 54

Go to the next topic, “Identify components by searching the mzCloud mass spectral database.”

Identify  To familiarize yourself with the Components Search feature, follow these topics in order:
components by
searching the 1. Run an identity search
mzCloud mass

spectral Run a tree search

2
database 3
4

Run a Subtree search

Run an Identity Substructure search

Note If you have not already done so, follow the previous topics in this tutorial to open the example
data file, apply the JCD algorithm, delete the components without MS3 scans, so only the
components with MS3 fragmentation scans are in the Components list.

Run an identity Run an identity search to find matching compounds in the selected mass spectral libraries for the
search unknown components.

< To run an identity search for all the components against the mzCloud mass spectral data base

1. In the Search group of the Chromatogram Processor toolbar, click Components Search.

A CA

Components| mzlogic

Search
Sea%
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The Components Search view opens to the right of the chromatogram and MS spectrum views. By
default, the Search Type is set to Identity.

o
[IF=4}
Search Type | Identity x 'I:I'
Library mzCloud Reference e
"84 Search Selected Bk Search All

Start by clicking button 'Search Selected’ or "Search All'

XIC NLC | Component Search

2. In the Library box open the Library list and select the Reference and Autoprocessed check boxes.

Library | mzCloud Reference;mzCloud Autoprocessed -

e o mzCloud Libraries
4! V| Reference

V| Autoprocessed

Tip If you are running a search against a recently added user library, and it does not appear in the

list, click Refresh.

3. (Optional) To review the default settings for an Identity search, do the following:
a. Click the Settings icon, £¥.
The Search Parameters dialog box opens with the Search Type set to Identity (Figure 15).

Note An Identity search searches the selected mass spectral libraries for spectra that match the
data-dependent MS2 spectra associated with the selected component. It compares each MS2
query spectrum to MS2 spectra for the same precursor 7/z and ion activation type in the

selected libraries and uses the Best Confidence Match algorithm to calculate the match score.
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Figure 15.  Default settings for an Identity search
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b. Click OK.

4. In the Component Search view, click Search All.
5. When the search ends, sort the chromatogram data view by the Match column in descending order.

The library search finds matching compounds for 28 components (Figure 16).

Note Because the online mzCloud mass spectral database grows constantly, your search might
return more matches.
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Figure 16. Identity matches for the detected components in the plant sample file (April 2023)
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Component 124 12786 553.2997 68  55methoxycarbc 3 23514 42,817,912 |dentity
Component 121 12591 6354173 67 1S4S5R10S 138 3 23146 244,369,284 |dentity
Component 60 8247 611.1629 66  Rutin 3 15019 128,945,262 |dentity
Component 61 8305 538.2301 64 444 Hydroxy 3 m 3 15:172 21,369,571 |dentity
Component 90 10097 461.1454 54  ethyl 2 6 oxo 6H 3 18472 70,930,167 |dentity
Component 35 6267 903.2796 49 7 2S3R4S5S6R 3 11445 6,514,965 Identity
Component 74 9165 903.2590 48 253R4S556R2 3 16728 31,003,526 |dentity
Component 81 9642 903.2584 47 2S3R4S556R2 3 17.643 5404475 |dentity
Component 34 6124 903.2799 47 7 253R4S556R 3 11.203 19,920,938 |dentity
Component 59 8145 741.2268 44 NP 003251 3 14.806 115,681,862 |dentity
Component 111 12072 617.4065 37 NP 004031 3 22176 20,457,983 |dentity
Component 108 12023 651.4121 27  2S3R4S556R3. 3 22083 9,072,221 |dentity
Component 85 9855 475.1246 10 9 methoxy74 25 3 18029 7,359,706 |dentity
Component 71 8875 595.1678 10 234 Dihydroxypt 3 16.181 29,975,753 |dentity
Component 159 13976 607.2936 9 Resiniferatoxin 3 25535 243,577,396 |dentity
Component 138 13295 537.3048 8 3beta9xi3betal 3 24400 16,159,460 |dentity
Component 154 13761 953.5832 0 3 25177 17,367,014 |dentity
Component 128 12945  723.3950 0 3 23.802 11,775,187 |dentity
Component 123 12715 601.4117 0 3 23379 32,935,301 Identity
Component 120 12547  583.4009 0 3 23061 13,338,348 |dentity
Component 110 12072 657.3992 0 3 22177 25,927,720 |dentity
Component 107 11937 6334015 0 3 21919 6,309,785 |dentity
Component 102 11660 615.3909 0 3 21398 8,508,193 Identity
Component 97 11002 491.1560 0 3 20152 10,727,385 |dentity
Component 96 10956 579.1726 0 3 20.057 4,621,283 |dentity
Component 93 10492  887.2633 0 3 19205 104,228,877 |dentity
Component 87 9918 887.2632 0 3 18.151 84,153,472 |dentity
Component 82 9668 7643150 0 3 17.683 11,829,093 |dentity
Component 79 9403  1033.3219 0 3 17.1%0 57,324,781 Identity
Component 78 9283  887.2636 0 3 16.960 89,386,478 |dentity
Component 73 9104 933.2697 0 3 16.627 5227026 |dentity
Companent 70 8804  551.1436 0 3 16072 10,624,650 |dentity
Component 63 8793 473.2371 0 3 16.050 10,372,061 |dentity
Component 68 8758  543.1854 0 3 15977 5,495,247 |dentity
Component 64 8579 10333216 0 3 15641 82,656,765 |dentity
Component 62 8381 544.1358 0 3 15258 10,825,712 |dentity
Component 55 7752 609.2384 0 3 14.093 5712702 |dentity
Component 49 7386 547.2166 0 3 13450 12,880,087 [dentity
Component 44 7024 5862515 0 3 12.805 14,812,713 |dentity
Component 42 6844 887.2846 0 3 12486 47,852,138 |dentity
Component 38 6696 906.2584 0 3 12232 90,093,088 |dentity
Component 22 4706  467.1900 0 3 8712 9,009,480 |dentity
» MS1 Scans
» Product Scans
« 5 b
Number of scans: 15792
Number of components: 54

For this tutorial, choose component 76 to demonstrate the difference between an Identity search and
a Tree search.

Note A Tree search (MSn versus MSn) is more sensitive compared to an Identity search (MS2
versus MS2) when the spectral tree contains MSn (n>2).
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6. Review the library hits for a component, by doing the following:

a. In the chromatogram data view, select the component of interest, Component 76.
B iD-» ‘| Search ‘ Mass Frontier 8.1 Trial [Chromatogram Processor - plant sample.raw [Modified]]
| maStart | Home  Modules &Tools  Search
B Chromatogram Processor - plant sample.raw [Modified] % \ v X
= (T am/zlag =lmmu | TIC | 2D Contour Info | Filter: & [ Al - Component Search 2 x
Name Scan... | Precursor... | Ma... | MatchNd || 600,000,000 v X ||| = show Details £
~ Components Search Type | Identity -
Ce t 54 538.2303 100 NP 0046 [
omponen 7678 Library mzCloud Reference;mzCloud Autoprocessed =
Component 113 12109~ 2690813 99 Formonc || || 400,000000-]
Component 58 8016 7412265 99  Kaempfe | "4 Search Selected \ W Search All
Component 66 8676 5982516 94 2S3R4S
Component 50 7459 7652601 88 2S3R4S Matches for Component 76 using Identity profile
o ]
Component 21 4623 3441350 83 2£34 2|/ || 200000000 ID: 1433 mzCloud Autoprocessed -~
Component135 13224 6993582 75 Ficosatet )
Component106 11835 7373806 74 NP 0040: 1T 2000 B  ER D oT el
Eomponent ;;5 12427 22::232 ;(1) 2”;2034'3 0’6 :lz 1|0 1‘3 ‘|5 1‘8 2|0 Z'a 2'5 2'E 0 Ca7Hx015 MM 594.1! Confidence: 70.2
it %
SRECI 9238 © Thermo NSI  MS? 702
Component 48 7362 7572212 70 3 2S3R = =
Component 45 7217 7572212 70 3 253R 0DD®E C o D: 6026 maCloud Autopsocessed
Spectra Compare g
Component 124 12786 5532997 68  55meth 2 L 7-{1(25,3R 45,55,6R)-4,5-dihydro...
Component 121 12501 6354173 67 154S5R R 16,8472 - Scan No... " a
Component 60 847 6111629 66 Rutin - CarHxO 15 594111 Confidence: 624
Component 61 8305 5382301 64 444Hy S | W oy D' 6115 mzCloud Autoprocessed
) oS
Component 90 461.1454 54 ethyl2 € T T T T 7'y -
P 10097 % . 3 TT AT~ NP-003191
Component 35 6267 9032796 49 7 2S3R _ g .o
5
‘ » ‘ 3 CarH01s MM 594.1!" Confidence: 62.1
Number of scans: 15792 N T o Lol At
Number of components: 54 _'§ j | | Spectral Trees: 8, Compounds: 8
g 1
mEOXET e vl |
‘ —-b, = </ 12FTCID 35 NCEMS2 617.15 5c2 ~ TR 3.7669 - Scan No: 277-279 X N e
ty: 16.8472 + Scan No: 9227 « FTMS + p ESI d Full ms2 617.1496@cid35.00 [164.0000-628.0000]

The Component Search view shows eight hits (Figure 17):
* Five hits in the mzCloud Autoprocessed library
* Three hits in the mzCloud Reference library

The mzCloud hit with ID: 1433 is ranked #1with a confidence score of 70.2.
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Figure 17.  Component Search view showing the Identity search results for component 76

IE Chromatogram Processor - plant sample.raw [Modified] | # search Details - Component 76 X

Result Lis

ID: 1433 mzCloud Autoprocessed =

1 \O\‘Q 3-{[(25,3R 4S,5R 6R)-3,5-dihydroxy-6-(hydroxymethyl)-4-{[(25,3R 4R 5R 65...

CrH O MM: 594.1585 Confidence: 70.2
B @ Thermo NSI Ms? 702
D' 6626 mzCloud Autoprocessed
2 . 7-(125,3R 45,55,6R)-4,5-dihydroxy-6-(hydroxymethyl)-3-{[(25,3R AR5R.65...
Cz7H;oO - MM 594,1585 Confidence: 62.4
o O 6115 mzCloud Autoprocessed
COC
3 Oy NP-003191
> ~
/- 594.1585 Confidence: 62.1
7327 mzCloud Autoprocessed
4 5,7-Dihydroxy-2-(4-hydroxyphenyl)-4-oxo-4H-chromen-3-yl 6-0-(6-deo...
i 594.1585 Confidence: 57.1
7377 mzCloud Autoprocessed
5 2-(3,4-Dihydroxyphenyl)-5-hydroxy-4-oxo-4H-chromen-7-yl 6-0-(6-deo...
594.1585 Confidence: 10.0
6200 mzCloud Reference
6 Keracyanin
595.1657 Confidence: 10.0
8177 mzCloud Reference
7 Nictoflorin
1 5941585 Confidence: 9.8
8176 mzCloud Reference
8 ‘ Kaempferol-3-0-B-glucopyranosyl-7-0-a-rhamnopyranoside

594.1585 Confidence: 9.6

Spectral Trees: 8, Compounds: 8

b. To review the spectra, on the Chromatogram Processor - plant sample page, click the Spectra
Compare tab.

In the MS spectrum view, the Spectra Compare page displays the query spectrum in green, the
best matching library spectrum in red, and a difference spectrum with peaks in these three colors
(Figure 18):

Gray () Matching peaks within the specified mass tolerance. The peak height is a
measure of the intensity difference between the peak in the library
spectrum and the peak in the query scan.

Green (]) Spectral peaks in the query scan that are not present in the library
spectrum.

Red () Spectral peaks in the library spectrum that are not present in the query
scan.
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Run a tree
search

Figure 18.

Spectra Compare page with the best matching library spectrum for component 76

Difference spectrum
with color-coded peaks

Spectrum | Spectra Compare | Data | Info | FISh |
tR: 16.8472 » Scan No: 9227 « FTMS + p ESI d Full ms2 617.1496@cid35.00... 9
] 3000369 [331.0999 471.0903
] 5891564
] 185.0416243.0840 ‘
04 e 4 C ik l
I B e o o R B B e e o L
150 200 250 300 350 400 450 500 550 600 650
10
© ]
g ]
g 7 71.089
& 4 309.0364 4 589.153
= 7] 185.0415243 0834
2 o [ R R A Y . 1
L B B e L B e e e e R
150 200 250 300 350 400 450 500 550 800 650
10 ] 309.03590 331.0988 471.0881
= ]
- 4
5 57
= 3 243.08313 289, 1508
0 L R R Co e .||. '
I B o I B L B e e A
150 200 250 300 350 400 450 500 550 600 650
tR: 3.7669 = Scan No: 277-279 » FTMS + ¢ NSI ms2 617.1456@CID90 [61.00-620.00]

c. To view more details about the matching compounds, click Show Details in the Component

Search toolbar.

A Search Details - Component 76 window opens as a tabbed page (Figure 19). The Identity
search is based on the matching MS2 precursor ion of 617.1496 m/z between the query and

library compound.

Figure 19.

Results List pane

Search Details page for component 76 following an Identity search

Red borders indicate matching MS2 spectra
I

@ O-»i [ aren |

| m@Start | Home  Modules&Tools  S|arch

| & chromatogram Processor - plant sample.rav| [Modified] | @ Search Details - Component 76 % l

Mass Frontier 8.1 Trial [Sez|ch Details - Component 76] F |- Jl& ] x

<2 online ~ [H ~

v x

Result List

[ Library Spectrum Info

Query Spectrum Info

[ query T

e Info

J Compound Structure

O D 1433 mzCloud Autoprocessed  ~ J Trees | Compc|ind info | Library Tree Info
S 3-{[(25.3R 45 5R 6R)-3,5-dihydroxy-6-(hyd
1 2000 {[(25.3R ) hydroxy-6-(hydroxyme. o Tbrary
CorHaO1s M: 594.1585 Confidence: 70.2 0Q®= 0OQ®S
B Q Thermo NSI Ms? 702
Matching Library Spectra ‘ '_E_ B
Precursor.. M. Pos. | Activa.. Analy.. Conf.. v Match... I — N ] H ~ - ~ - OH
617.1456 2l  CID-80 FT 702 996 L ‘ \ E
| N 1y,
6171456 2 4w  CID-90 FT 702 99.5 : == - ‘ = — — HO' H o 1
617.1456 2 gw  CID-30 FT 374 90.3 ‘ \ OH OH
5951642 2 gl CID-30 FT 100 99.7 ~ = ~
= < 1/2FTCID35NCEMS2617.155ca ~|>| | €| 11/32FTCID90NCE 0evMs261 ~[> .
6171456 2 4w  CID-60 FT 100 996 Ca7H30015 MM: 594.15847
- -
617.1436 | 2 | CID-70 | FT 100 996 Spectra Compare | Library Spectrum | Query Spectrum Precursor Structure
617.1456 2 g CID-50 FT 100 996 1
617.1456 2 il  CID-35 FT 00 996 R 168072, | o ve'e
: == - 10 - - 16171496
- 5 2 D 35W 16
617.1456 2 fl  CID-40 FT 100 996 é -I.n e T a0
- . =
617.1456 2 ol CID-.. FT 100 995 5 Optot Product 0
- . Y
5951642 | 2 dm | CID-20 | FT 100 992 g = NIST (Modified) 863 | cursor structure please select tandem spectrum in Spi
L] - 2
5951642 2 gl CID-40 FT 100 99.0 & o Identity 9
- £ 2
595.1642 2 gw  CID-50 FT 9.9 982 8 vs'e £ Similarity Forward 149
5951642 2w | CID-60 FT 99 974 . g -].- lwme § Similarity Reverse 221
595 1642 [ ] CID-= ET Q k. =2 CID 90: W 1
= 23
Spectral Trees: 8, Compounds: 8 MSTe m/z 0.00000
tR: 3.7669 + Scan No: 277-2...

Go to the next topic “Run a tree search.”

Run a tree search (MSn versus MSn) as it is more sensitive compared to an Identity search (MS2 versus

MS2) when the spectral tree contains MSn (n>2) data.




Note Because a Tree search is not restricted by ion activation type, it might return different results
than an Identity search.

< To run a tree search to find compounds that match the components

1. In the Components Search view on the Chromatogram Processor page, select Tree Search from the

Search Type list.

v ||&2]1 = Show Details &

Search Type Tree Search 4 ﬁ-

2. To review the settings for a Tree search, click the settings icon, &

Figure 20 shows the default settings for a Tree search.

Figure 20. Default settings for a Tree search

g3 Search Parameters

Search Type: | Tree Search =

a
v O

Search Container

»

Used Stages Spectral Compare Type

: 5 >
) Library MS? vs Component MS dentity .

) Library MS? vs Component MS"
Component Match Condition
Library MS" vs Component MS?
Aggregated Tree Mat ~
©) Library MS" vs Component MS"

Spectrum Constraints -

Collision Energy
[] Relative Energy Tolerance

[] Match lon Activation Type
Tolerance Factor

40

Compound Classes N

All =

Restore Default: oK Cancel

By default, a Tree search is not constrained
by the ion activation type.

3. Click OK.
4. In the Components Search view, click Search All.

5. When the search ends, in the chromatogram data view sort the Tree search results by Match
(Figure 21).
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Figure 21.  Tree Search results sorted by Match (April 2023)

E Chromatogram Processor - plant sample.raw [Modified] > |
1= [ | Am/z 49 lmmu|

Name Scan No. Precursor m/z Match ¥  Match Name MS"  ~ ¢, (min) | Abundance Annotation Sources

~ Components
Component 54 7678 538.2303 100 NP 004676 3 13973 42,518,277 Tree Search
Component 113 12109 269.0813 99 Formononetin 3 22239 17,545,607 Tree Search
Component 58 8016 741.2265 99 Kaempferol 3 14577 214,747,203 Tree Search
Component 66 8676 598.2516 94 253R4S556R2: 3 15832 13,892,884 Tree Search
Component 50 7459 765.2601 88 2S3R4S556R2. 3 13571 47,574,473 Tree Search
Component 76 9238 595.1679 83 3 2S3R4S5R6R 3 16874 51,604,575 Tree Search
Component 21 4623 3441350 83 2E34 2S3R4S5 3 8.566 76,919,099 Tree Search
Component 48 7362 757.2212 82 3 2S3R4S5R6R 3 13404 90,451,840 Tree Search
Component 45 7217 757.2212 82 3 2S3R4S5R6R 3 13144 15,882,835 Tree Search
Component 60 8247 611.1629 81 Rutin 3 15019 128,945,262 Tree Search
Component 35 6267 903.2796 76 7 2S3R4S556R 3 11445 6,514,965 Tree Search
Component 135 13224 699.3582 75 Eicosatetraynoic & 3 24272 22,247,382 Tree Search
Component 106 11835 737.3806 74 NP 004031 3 21736 62,531,116 Tree Search
Component 74 9165 903.2590 74 253R4S556R 2 3 16728 31,003,526 Tree Search
Component 116 12427 689.4260 " NP 004031 3 22845 129,635,518 Tree Search
Component 81 9642 903.2584 69 253R4S556R 2 3 17643 5,404,475 Tree Search
Component 124 12786 553.2997 68 5 5 methoxycarbc 3 23514 42,817,912 Tree Search
Component 121 12591 635.4173 67 1545 5R 10S 135 3 23746 244,369,284 Tree Search
Component 61 8305 538.2301 64 44 4 Hydroxy 3 3 15112 21,369,571 Tree Search
Component 59 8145 741.2268 59 57 Dihydroxy 2 4 3 14806 115,681,862 Tree Search
Component 90 10097 461.1454 55 N 1 methyl 3 phe: 3 18472 70,930,167 Tree Search
Component 34 6124 903.2799 53 7 2S3R4S556R 3 11203 19,920,938 Tree Search
Component 111 12072 617.4065 37 NP 004031 3 22176 20,457,983 Tree Search
Component 71 8875 595.1678 32 7 2S3R4S556R 3 16181 29,975,753 Tree Search
Component 108 12023 651.4121 27 2S3R4S556R 3. 3 22083 9,072,221 Tree Search
Component 85 9855 475.1246 10 9 methoxy 74 25 3 18029 7.359,706 Tree Search
Component 159 13976 607.2936 9 Resiniferatoxin 3 25535 243,577,396 Tree Search
Component 154 13761 953.5832 9 Irgafos 168 3 25177 17,367,014 Tree Search
Component 38 6696 906.2584 9 3 4 Dichloro N4 ¢ 3 12232 90,093,088 Tree Search
Component 138 13295 537.3048 8 3beta 9xi 3 beta L 3 24400 16,159,460 Tree Search
Component 128 12945 723.3950 0 3 23802 11,775,187 Tree Search
Component 123 12715 601.4117 0 3 23379 32,935,301 Tree Search
Component 120 12547 583.4009 0 3 23061 13,338,348 Tree Search
Component 110 12072 657.3992 0 3 22477 25,927,720 Tree Search
Component 107 11937 633.4015 0 3 21919 6,309,785 Tree Search
Component 102 11660 615.3909 0 3 21398 8,508,193 Tree Search
Component 97 11002 491.1560 0 3 20152 10,727,385 Tree Search
Component 96 10956 579.1726 0 3 20057 4,621,283 Tree Search
Component 93 10492 887.2633 0 3 19.205 104,228,877 Tree Search
Component 87 9918 887.2632 0 3 18151 84,153,472 Tree Search
Component 82 9668 7643150 0 3 17683 11,829,093 Tree Search
Component 79 9403 1033.3219 0 3 17190 57,324,781 Tree Search
Component 78 9283 887.2636 0 3 16960 89,386,478 Tree Search
Component 73 9104 933.2697 0 3 16627 5,227,026 Tree Search
Component 70 8804 551.1436 0 3 16072 10,624,650 Tree Search
Component 69 8793 473.2371 0 3 16050 10,372,061 Tree Search
Component 68 8758 543.1854 0 3 1597F 5495247 Tree Search
Component 64 8579 1033.3216 0 3 15641 82,656,765 Tree Search
Component 62 8381 544.1358 0 3 15258 10,825,712 Tree Search
Component 55 7752 609.2384 0 3 14093 5,712,702 Tree Search
Component 49 7386 547.2166 0 3 13450 12,880,087 Tree Search
Component 44 7024 586.2515 0 3 12805 14,812,713 Tree Search
Component 42 6844 887.2846 0 3 12486 47,852,138 Tree Search
Component 22 4706 467.1900 0 B 8.712 9,009,480 Tree Search

» MS1 Scans

» Product Scans

Number of scans: 15792
Number of components: 54

6. Review the results from the Tree search for component 76 (Figure 22 and Figure 23):

¢ The Tree search ranks mzCloud ID: 1433 with a Tree Match score of 82.7
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Figure 22.

Component Search

v

Show Details @

=

Search Type. Tree Search

Library

| mzCloud Reference;mzCloud Autoprocessed >

| v“Sean:h Selected I |

U searchal |

Matches for Component 76 using Tree Search profile

CoHsOrs MM 594.1585

o ID: 1433 mzCloud Autoprocessed =
1 /@)ﬁ‘j:j 3-{[(25,3R 45,5R 6R)-3,5-dihydroxy-6-(hydr...
—_—
GO MM 5941585 Tree Match: 82.7
H Q Thermo NSI MS%M 827
p oS D: 7327 mzCloud Autoprocessed
2 w)] 'J) 5,7-Dihydroxy-2-(4-hydroxyphenyl)-4-oxo...
T
CarHO1s MM: 594.1585 Tree Match: 81.2
¥y D: 6626 mzCloud Autoprocessed
T o
3 AT \L;f\rj: 7-{[(25.3R45,55,6R)-4,5-dihydroxy-6-(hydr...
CarHi001s MM: 594.1585 Tree Match: 78.8
/\(;: . ID: 6115 mzCloud Autoprocessed
A
a L NP-003191
e ol
CarHO1s MM: 594.1585 Tree Match: 77.5
D: 7377 mzCloud Autoprocessed

2-(3,4-Dihydroxyphenyl)-5-hydroxy-4-oxo...

7Tree Match: 23.4

Spectral Trees: 5, Compounds: 5

Figure 23.

Tree search results for component 76 showing the matching score

Search Details page for component 76 following a Tree search

Dye»i |
m@ Start Home

Modules & Tools Search

Meass Frontier 8.1 Trial [Search Details - Component 76]

[FIL=1[&]0x]

3 online ~ [H -

| "5 Chromatogram Processor - plant sample.raw [Modified] | # Search Details - Component 76 |

Result List

ID: 1433 mzCloud Autoprocessed =

é\'

1 O 3He53Ras5RER)-35-dinydr..
peg T
CobgOrs MV 5941 Tree Match: 82.7

©Q© Thermo NSl M.

D 7327 mzCloud Autoprocessed

82.7

2 7 57-Dinydroxy-2-(4-hydroxyphe...
e,
CabiOss /i 5941 Tree Match: 81.2
I D 6626 mzCloud Autoprocessed
X oy
3 ‘*W o f‘ 7-{1(25,33.45,55,6R)-4,5-dihydro...
CorbnO:e V- 5941 Tree Match: 78.8
1 1D 6115 mzCloud Autoprocessed
e
4 00 NP-003191
Ly
CoMyOrs MV 5941 Tree Match: 77.5
D 7377 mzCloud Autoprocessed
]
5 A5 5 5.4 Dinydroxyphenyl)-5-hydr..
CorHOrs /- 5941 Tree Match: 23.4

e 0 2745 mzCloud Autoprocessed -

Spectral Trees: 41, Compounds: 40

v X

Trees | Compound Info | Library Tree Info | Library Spectrum Info ‘ Query Spectrum Info | Query Tree Info

Query

0DR®8

2/2 FT CID 35 NCE MS3 287.05 Scan #9287 D>

Library

0Q®E
_
Q0w w
QAAQ

4/19 FT CID 35 NCE, 0 eV MS4 2€7.05 Combined

J Compound Structure

CoHy0s MM: 594.15847

J Specira Compare | Library Spectrum | Query Spectrum |

1R 169577 + Scan No: 9287 - FIMS + o Esl..| ") 8

b 1650185 287.0560
,._>.- 121.0284] ‘
=
o] I ‘ il ||I|‘\|

e T

s
3 g
§ 110075
H 165.0040 2590600
£1 . . \\I‘u\u\‘lhlm...m nInAn
a T T T T
2 16501765) 87]05301
1 1110074
3 , il

4 . il “ Ml

R 7.633 « Scan N0 583-585 FTMS +c NSI ms4 595.164...

vs'e
287.05484
3wz
ms3 HighChem High Res
=
% Opt.Dot Product
=
NIST (Modified)
2 Identity
£
. € Similarity Forward
. 2
Vs , é Similarity Reverse
287.1...
%cmzs w1
st

787
9.0
88.7
99.0
26.7
81.2

Precursor Structure

structure please select tandem spectrun

m/z 0.00000

7. For this tutorial, accept all Tree search hits with scores greater than 60.

a.

with a Match score of 60 and greater.

In the chromatogram data view of the Chromatogram Processor window, select all components

b. In the Component Search view, click the Accept All Suggested Structures icon, . .
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Component Search

AR =

Show Details @

1
Sé Accept all suggested structures |

Library mzCloud Reference;mzCloud Autoprocessed

l v“Search Selected I | m Search All ‘

The selected components are annotated. The match name and match score for these components

become bold (Figure 24).

Figure 24. Tree search results showing accepted annotations

E Chromatogram Processor - plant sample.raw [Modified] * |
| Am/z 49 *lmmu |
Name Scan No. Precursor m/z Match ¥  Match Name MS" ¥ o (min)
v Components o
Component 54 7678 538.2303 100 NP 004676 3 13973
| Component 113 12109 269.0813 99 Formononetin 3 22239
Component 58 8016 741.2265 929 Kaempferol 3 14577
| Component 66 8676 598.2516 94 253R45556R 2 3 15832
Component 50 7459 765.2601 88 2S3R45S556R 2 3 13571
| Component 76 9238 595.1679 83 3 253R4S5R 6l 3 16874
| Component 21 4623 344.1350 83 2E34 253R4S 3 8.566
Component 48 7362 7572212 82 3 2S3R4S5R6I 3 13404
| Component 45 7217 757.2212 82 3 2S3R4S5R 6l 3 13144
Component 60 8247 611.1629 81 Rutin 3 15.019
| Component 35 6267 903.2796 76 7 2S 3R 4S 55 6F 3 11445
Component 135 13224 699.3582 75 Eicosatetraynoic 3 24272
| Component 106 11835 7373806 74 NP 004031 3 21736
| Component 74 9165 903.2590 74 253R4S556R 2 3 16728
Component 116 12427 689.4260 | NP 004031 3 22845
| Component 81 9642 9032584 69 253R4S556R 2 3 17643
Component 124 12786 553.2997 68 5 5 methoxycarb 3 23514
| Component 121 12591 6354173 67 1S 4S5 5R 108 13¢ 3 23146
L C(ﬂ)one_nlm_ o 32; o EB.ZSE o 54_ i‘ 4 H_ydmeS L 3_ 11}2
Component 59 8145 741.2268 59 57 Dihydroxy 2 4 3 14.806
Component 90 10097 461.1454 55 N 1 methyl 3 phe 3 18472
[ Gopomisi~ st — Smam - Teosse 3
Component 111 12072 617.4065 37 NP 004031 3 22176
Component 71 8875 595.1678 32 7 25 3R 4555 6R 3 16181
Component 108 12023 6514121 27 2S3R4S556R 3. 3 22083
Component 85 9855 475.1246 10 9 methoxy 74 25 3 18.029
Component 159 13976 607.2936 9 Resiniferatoxin 3 25535
Component 154 13761 953.5832 -} Irgafos 168 3 25.177
Component 38 6696 906.2584 9 3 4 Dichloro N 4 £ 3 12232
Component 138 13295 5373048 8 3beta 9xi 3 beta [ 3 24400
Component 128 12945 7233950 0 3 23.802
Component 123 12715 6014117 0 3 23379
Component 120 12547 583.4009 0 3 23.061
Component 110 12072 657.3992 0 3 22177
Component 107 11937 633.4015 0 3 21919
Component 102 11660 615.3909 0 3 21398
Component 97 11002 491.1560 0 3 20.152
Component 96 10956 579.1726 0 3 20.057
Component 93 10492 887.2633 0 3 19.205
Component 87 9918 887.2632 0 3 18.151
Component 82 9668 764.3150 0 3 17683
Component 79 9403 1033.3219 0 3 17190
Component 78 9283 887.2636 0 3 16.960
Component 73 9104 933.2697 0 3 16.627
Component 70 8804 551.1436 0 3 16.072
Component 69 8793 4732371 0 3 16.050
Component 68 8758 543.1854 0 3 15977
Component 64 8579 1033.3216 0 3 15641
Component 62 8381 544.1358 0 3 15.258
Component 55 7752 609.2384 0 3 14.093
Component 49 7386 547.2166 0 3 13450
Component 44 7024 586.2515 0 3 12.805
Component 42 6844 887.2846 0 3 12486
Component 22 4706 467.1900 0 3 8.712
» MS1 Scans
» Product Scans

Abundance

42518277
17,545,607
214,747,203
13,892,884
47,574,473
51,604,575
76,919,099
90,451,840
15,882,835
128,945,262
6,514,965
22,247,382
62,531,116
31,003,526
129,635,518
5,404,475
22,817,912
244,369,284
21,369,571
115,681,862
70,930,167
19,920,938
20,457,983
29,975,753
9,072,221
7,359,706
243,577,396
17,367,014
90,093,088
16,159,460
11,775,187
32,935,301
13,338,348
25,927,720
6,309,785
8,508,193
10,727,385
4,621,283
104,228,877
84,153,472
11,829,093
57,324,781
89,386,478
5,227,026
10,624,650
10,372,061
5,495,247
82,656,765
10,825,712
5,712,702
12,880,087
14,812,713
47,852,138
9,009,480

Annotation Sources

e

Tree Search
Tree Search |
Tree Search
Tree Search |
Tree Search
Tree Search |
Tree Search |
Tree Search
Tree Search |
Tree Search
Tree Search |
Tree Search
Tree Search |
Tree Search |
Tree Search

Tree Search |

1
Tree search

accepted
annotations

Tree Search

Tree Search |
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search

Tree Search

Number of scans: 15792

Number of components: 54

P
Component 34
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To identify the remaining components, use the Subtree search or Identity Substructure search to match
the substructures between query unknowns and library compounds.

Component 34 has a poor match score of 53, scores < 59 are considered to be poor, (Figure 24). You
cannot identify this component using the Identity or Tree searches. However, you can find library
compounds with matching substructures. You can use the Subtree search to identify a partial structure of
the compound.

Run a Subtree Running a Subtree search you can find matches that the Identity and Tree searches did not find. The
search subtree search matches using MSn versus MSn data.

< To run a Subtree search

1. In the Components Search view on the Chromatogram Processor page, select Subtree Search from
the Search Type list.

2. To review the settings for a Subtree Search, click the settings icon, 'n’

Figure 25 shows the default settings for a Subtree search.

Figure 25. Default settings for a Subtree search

% Search Parameters
Search Type: | Subtree Search =, |}

Search Container -

Used Stages Spectral Compare Type Tolerance Factor
Library MS® vs Component MS*

Identity & 40

Library M5® vs Component MS™
: Component Match Condition
Library M5" vs Component M5
Aggregated Sub-Tree =

Q) Library M5" vs Component MS"

Spectrum Constraints =

Collision Energy
Relative Energy Tolerance

Match Ion Activation Type

Compound Classes =

All =

Restore Defaults Ok Cancel

By default, a Subtree Search is not constrained
by ion activation type.

Note A Subtree search searches for matching spectra for all the data-dependent MSn scans
associated with the selected component. It compares each query scan to scans for all the MSn
stages in the library and uses the Aggregated Sub-Tree algorithm to calculate the match score.

3. Click OK to close the Search Parameters dialog box.
4. In the Components Search view, click Search All.

The application runs a Subtree Search for the unannotated components (Figure 26).
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Run an Identity
Substructure
search

Figure 26. Results of a Subtree Search for the components detected in the plant sample

EE Chromatogram Processor - plant sample.raw [Modified] > |
E| [ am/z49 Zimmu|
Name Scan No. Precurser m/z Match ¥  Match Name MS" ¥ . (min) Abundance Annotation Sources
v Components
Component 54 7678 5382303 100 NP 004676 3 13973 42,518,277 Tree Search
Component 113 12109 269.0813 929 Formononetin 3 22239 17,545,607 Tree Search
Component 58 8016 741.2265 99 Kaempferol A 14.577 214,747,203 Tree Search
Component 66 8676 5982516 94 253R45556R 2 3 15832 13,892,884 Tree Search
Component 50 7459 765.2601 88 253R45556R 2 3 13501 47,574,473 Tree Search
Component 76 9238 595.1679 83 3 253R4S5R 6l 3 16874 51,604,575 Tree Search
Component 21 4623 344.1350 83 2E34 253R4S i 8.566 76,919,099 Tree Search
Component 48 7362 7572212 82 3 253R4S5R 6l 3 13404 90,451,840 Tree Search
Component 45 7217 7572212 82 3 253R4S5R 6l 3 13144 15,882,835 Tree Search
Component 60 8247 611.1629 81 Rutin 3 15019 128,945,262 Tree Search
Component 35 6267 903.2796 76 7 253R 4555 6F 3 11445 6,514,965 Tree Search
Component 135 13224 699.3582 75 Eicosatetraynoic 3 24272 22,247,382 Tree Search
Component 106 11835 737.3806 74 NP 004031 3 21736 62,531,116 Tree Search
Component 74 9165 903.2590 74 253R45556R 2 3 16728 31,003,526 Tree Search
Component 116 12427 689.4260 1 NP 004031 3 22845 129,635,518 Tree Search
Component 81 9642 903.2584 69 253R4S556R 2 3 17643 5,404,475 Tree Search
Component 124 12786 553.2997 68 5 5 methoxycarb 3 23514 42,817,912 Tree Search
Component 121 12591 6354173 67 1545 5R 105 13¢ 3 23.146 244,369,284 Tree Search
Component 61 8305 538.2301 64 4 4 4 Hydroxy 3| 2 A512 21,369,571 Tree Search
Component 96 10956 579.1726 99 Biochanin A 3 20057 4,621,283 Sybtree Search
Component 93 10492 887.2633 99 253R4S 55 6R 2 3 19.205 104,228,877 Subtree Search
Component 87 9918 887.2632 99 25 3R 45 55 6R 2 3 18151 84,153,472 Subtree Search
Component 78 9283 887.2636 99 2S3R4S5S6R 2 3 16960 89,386,478 Subtree Search
[ oot g i s S D man wwoss s _
Component 71 8875 595.1678 98 Robinin 3 16.181 29,975,753 Subtree Search
Component 59 8145 741.2268 97 Robinin 3 14806 115,681,862 Subtree Search
Component 73 9104 933.2697 74 NP 003191 3 16627 5227,026 Subtree Search Component 34
Component 110 12072 657.3992 il 253R4R5R 6S 2 3 22477 25,927,720 Sybtree Search
Component 42 6844 887.2846 68 Robinin 3 12486 47,852,138 subtree Search
Component 111 12072 617.4065 66 3beta 5xi 9xi 16al| 3 22.176 20,457,983 Subtree Search
Component 70 8804 551.1436 61 57 Dihydroxy 2 4 3 16072 10,624,650 Sybtree Search
Component 123 12715 6014117 59 253S4S5R6R 6 3 23379 32,935,301 Subtree Search
Component 102 11660 615.3909 58 35916212228 3 21398 8,508,193 Subtree Search
Component 120 12547 583.4009 56 253S4S5R6R 6 3 23.061 13,338,348 Subtree Search
Component 90 10097 461.1454 55 NP 019984 3 18472 70,930,167 Subtree Search
Component 154 13761 953.5832 47 UR 144 N 2 hydro 3 25900 17,367,014 Sybtree Search
Component 108 12023 6514121 46 24E 12 15 Dihydrc 3 22083 9,072,221 Subtree Search
Component 38 6696 906.2584 45 Kaempferol 3 Gali 3 12232 90,093,088 Subtree Search
Component 107 11937 633.4015 36 24E 12 15 Dihydrc 3 21919 6,309,785 Subtree Search
Component 62 8381 544.1358 36 25 3R 4S 5S 6R 2 3 15258 10,825,712 Subtree Search
Component 85 9855 475.1246 34 5 Hydroxy 2 4 hyc 3 18.029 7,359,706 Subtree Search
Component 22 4706 467.1900 28 Methyl 3 3 methy 3 8712 9,009,480 Subtree Search
Component 97 11002 491.1560 10 5 45 dihydroxy € 3 20152 10,727,385 Subtree Search
Component 79 9403 1033.3219 10 Kaempferitrin 3 17.190 57,324,781 Syubtree Search
Component 64 8579 1033.3216 10 Kaempferitrin 3 15.641 82,656,765 Subtree Search
Component 159 13976 607.2936 9 Resiniferatoxin 3 25535 243,577,396 Subtree Search
Component 138 13295 537.3048 8 3beta 9xi 3 beta L 3 24400 16,159,460 Sybtree Search
Component 128 12945 723.3950 0 3 23802 11,775,187 Subtree Search
Component 82 9668 764.3150 0 3 17683 11,829,093 Sybtree Search
Component 69 8793 473.2371 0 3 16.050 10,372,061 Subtree Search
Component 68 8758 5431854 0 3 15977 5,495,247 Subtree Search
Component 55 7752 609.2384 0 3 14.093 5,712,702 Subtree Search
Component 49 7386 5472166 0 3 13450 12,880,087 Subtree Search
Component 44 7024 586.2515 0 3 12805 14,812,713 Subtree Search
» MS1 Scans
» Product Scans
Number of scans: 15792
Number of components: 54

As an example, component 34 with the Subtree search result has a match score of 99 for the substructure
(Figure 26). Additionally, you can perform a substructure search. Refer to Table 1 to understand the
differences between these two search types.

An Identity Substructure search matches using MSn versus MSn data. The Identity Substructure search is
constrained by ion activation type whereas the Subtree search is not constrained by ion activation type.
Run an Identity Substructure search to find matching substructures for the components of interest.
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% To run a library search to find compounds with substructures that match the components

1. In the Components Search view on the Chromatogram Processor page, select Identity Substructure
from the Search Type list.

2. To review the settings for an Identity Substructure search, click the settings icon, ¢

Figure 27 shows the default settings for an Identity Substructure search.

Figure 27. Default settings for an Identity Substructure search

E—E Search Parameters

a
W]

Search Type: | Identity Substructure -

Search Container o

Used Stages Spectral Compare Type

il 2 2
Library MS? vs Component MS Identity =

) Library MS? vs Component MS"
Component Match Condition
Library MS" vs Component MS*
Best Confidence Matc -

9) Library MS" vs Component MS™

Spectrum Constraints o

Collision Energy

Relative Energy Tolerance

\A Match lon Activation Type
Tolerance Factor

4.0

Compound Classes =

All -

Restore Defaults OK Cancel

By default, an Identity Substructure search is constrained
by ion activation type.

Note An Identity Substructure search searches for all the data-dependent MS" scans associated
with the selected component. It compares each query scan to library scans for the same
precursor m/z at any MS" stage and uses the Best Confidence Match algorithm to calculate the
match score.

3. Click OK to close the Search Parameters dialog box.
4. In the Components Search view, click Search All.

The application runs an Identity Substructure search for the unannotated components (Figure 28).
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Figure 28. I|dentity Substructure search results
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E Chromatogram Processor - plant sample.raw [Modified] > |
|| @ | Am/z:m—:mmﬂ

Name Scan No. Precursor m/z

v Components
Component 54 7678 538.2303
Component 113 12109 269.0813
Component 58 8016 741.2265
Component 66 8676 598.2516
Component 50 7459 765.2601
Component 76 9238 595.1679
Component 21 4623 344.1350
Component 48 7362 7572212
Component 45 7217 7572212
Component 60 8247 611.1629
Component 35 6267 903.2796
Component 135 13224 699.3582
Component 106 11835 737.3806
Component 74 9165 903.2590
Component 116 12427 689.4260
Component 81 9642 903.2584
Component 124 12786 553.2997
Component 121 12591 6354173
Component 61 8305 538.2301
Component 87 9918 887.2632
Component 78 9283 887.2636
Component 96 10956 579.1726
Component 93 10492 887.2633
Component 71 8875 595.1678
Component 59 8145 7412268
Component 34 6124 903.2799
Component 73 9104 933.2697
Component 110 12072 657.3992
Component 90 10097 461.1454
Component 42 6844 887.2846
Component 111 12072 617.4065
Component 70 8804 551.1436
Component 123 12715 6014117
Component 102 11660 615.3909
Component 120 12547 583.4009
Component 154 13761 953.5832
Component 108 12023 651.4121
Component 38 6696 906.2584
Component 107 11937 633.4015
Component 62 8381 5441358
Component 85 9855 475.1246
Component 22 4706 467.1900
Component 97 11002 491.1560
Component 79 9403 1033.3219
Component 64 8579 10333216
Component 159 13976 607.2936
Component 138 13295 537.3048
Component 128 12945 7233950
Component 82 9668 7643150
Component 69 8793 473.2371
Component 68 8758 543.1854
Component 55 7752 609.2384
Component 49 7386 547.2166
Component 44 7024 586.2515

» MS1 Scans

» Product Scans

¥  Match Name

NP 004676
Formononetin
Kaempferol
253R45556R 2
253R4S556R 2
3 253R4S5R 6l
2E34 253R45S
3 253R4S5R 6l
3 253R4S5R 6l
Rutin

7 25 3R 45 55 6F
Eicosatetraynoic
NP 004031
25S3R45556R 2
NP 004031
253R45556R 2
5 5 methoxycarb
15 45 5R 105 13¢
4 4 4 Hydroxy 3|
NP 003191

57 dihydroxy 2 4
Biochanin A

57 dihydroxy 2 4
NP 007676

NP 007676

NP 004596

NP 003191
253R4R 5R 6S 2
NP 016028
Robinin

3beta 5xi 9xi 16al|
57 Dihydroxy 2 4
253S4S5R6R6
35916212228
2535 4S5R6R6
UR 144 N 2 hydro
24E 12 15 Dihydrc
Kaempferol 3 Gal:
24E 12 15 Dihydrc
25 3R 45 55 6R 2
5 Hydroxy 2 4 hyc
Methyl 3 3 methy
5 45 dihydroxy 6
Kaempferitrin
Kaempferitrin
Resiniferatoxin
3beta 9xi 3 beta [

Ms"

v

Ww W WwwWwWwWwwwWwWwwWwwWwWwWwWwwWwWwwWwWwwwwWwwwWwwwwwWwWwwwwWwwwwwwwwwwwww

tg (min)

13.973
22239
14.577
15.832
13.571
16.874

8.566
13.404
13.144
15.019
11.445
24272
21.736
16.728
22.845
17.643
23.514
23.146
15.112
18.151
16.960
20.057
19.205
16.181
14.806
11.203
16.627
2177
18472
12.486
22.176
16.072
23379
21398
23.061
25177
22.083
12232
21919
15.258
18.029

8.712
20.152
17.190
15.641
25535
24.400
23.802
17.683
16.050
15.977
14.093
13450
12.805

Abundance

42,518,277
17,545,607
214,747,203
13,892,684
47574473
51,604,575
76,919,099
90,451,840
15,882,835
128,945,262
6,514,965
22,247,382
62,531,116
31,003,526
129,635,518
5404,475
42,817,912
244,369,284
21,369,571
84,153,472
89,386,478
4,621,283
104,228,877
29,975,753
115,681,862
19,920,938
5,227,026
25,927,720
70,930,167
47,852,138
20,457,983
10,624,650
32,935,301
8,508,193
13,338,348
17,367,014
9,072,221
90,093,088
6,309,785
10,825,712
7,359,706
9,009,480
10,727,385
57,324,781
82,656,765
243,577,396
16,159,460
11,775,187
11,829,093
10,372,061
5,495,247
5712702
12,880,087
14,812,713

Annotation Sources

Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure

Number of scans: 15792

Number of components: 54
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5. To review the results for component 34 in the Chromatogram Processor - plant sample.raw view, in
the components list, select Component 34(Figure 29).

Figure 29. Results of an Identity Substructure search for component 34 in the plant sample

-» ass Frontier 8.1 Trial [Chromatogram Processor - plant sample.raw [Modifie 7= x
0 | | Search Mass Frontier 8.1 Trial [Ch P I le.raw Modified]] (==&l
Home  Modules & Tools  Search &2 online
8 Chromatogram Processor - plant sample.raw [Modified] | # Search Details - Component 34 | v x
=|=( 9 | amzla9 B | TIC | 2D Contour | 3D [ info | Filter: i Al - Component Search 2 x
Name Sean.. | Precursor.. | Ma... ~ | Match Ny || 600000000 VX[ | B8iShow DetailsI @
Component 116 12427 6894260 71 NP 0040 Search Type | Identity Substructure NE-B
Component 81 9642 9032584 69 2S3R4S || 400,000,000 Library | mzCloud Reference;mzCloud Autoprocessed
Component124 12786 5532997 68 55metl 3
Component 121 12501 6354173 67 1S4S5F | W Search Selected | B Search All
200,000,000
Component 61 8305 5382301 64 444Hy
Matches for C 34 using Identity e profile
Component 87 9918 8872632 100 NP OO3T
Component 78 9283 887.2636 100 57 dihyc o o b G e ezl
) T T 7 T T T T
Component 93 10492 8872633 99 57dihyc 0 5 10 15 20 25 30||| 4 UL Neooasos
Component 71 8875 595.1678 99 NP 0076 LXK J
Spectrum | Spectra Compare | Data | Info | FiSh M dence:
Component 59 g5 7412268 99 Npoore ||| 0 @ ® B | Spectrum | sp P CiHi0y MM 758.1¢ Confidence: 99.4
Component 34 6124 9032799 99 NPOO45 tR: 112439 « Scan No: 6152 « FTMs... | ) B B Q@ Themo NSl MS%. 994
Component 9 10956 5791726 97 57 dihyc 197 0090 229.0500] [ o57 9452 2753 mzCloud Autoprocessed
Component 73 9104 9332697 74 NPOO3T H 2010516
Component 110 12072 657.3992 71 253R4R L s @ | l Fohth 2 ; 3-{(2S3R4S,5R 6R)-4,5-dihydrox..
E I I N
Component 90 10097 4611454 71 NP 0160 r : T : o0 MV 756211 Confidence: 093
Component 111 1072 6174065 66  3beta 5x N 2593 maclond ;
¥ o ¢ ] mzCloud Autoprocesse
Component 70 8s04 5511436 61 57 Dihy H 1650181 2200404 3030499
Component 123 12715 6014117 59 253545 _ | g 111.0075 201 0543 3 (25.3R 4R 55,6)-2-{[2-(3 4-dlihydr...
s S _ e |8 e il e LR
B 3 ” h
T T T CosHaiOrs 60011 Confidence: 9.1
Number of scans: 15792 | ;_ 137.02303 229.04888] 257 43y0 N s b
Sz el :E { ‘ } Spectral Trees: 20, Compounds: 19
mEBXET o AL b
. . - [« TR 14 T No: 1100- T L) XIC NLC | Component Search
7 _lnint Comnonents Detaction : /TFTCID35NCE ~ > tR: 14.4159 » Scan No: 1109-1111 « FTMS + ¢ NS...
tg: 11.2439 - Scan No. 6152 = FTMS + p ESI d Full ms3 903.2800@cid35.00 303.0508@cid35.00 [78.0000-314.0000]

6. In the Component Search view, click Show Details.

A Search Details - Component 34 page opens as a tabbed page (Figure 30). The Result List shows the
best matching library spectrum for component 34 with hits from the mzCloud Autoprocessed and
mzCloud Reference libraries.

Figure 30. Search Details page for component 34 showing information for the first hit result

B0 | " Search ‘ Mass Frontier 8.1 Trial [Search Details - Component 34] F )=l
| maStart | Home = Modules &Tools = Search <2 online ~ B -
[Ecn Processor - plant sample.raw [Modified] | # Search Details - Component 34 x‘ v x
t Trees [ Compound Info | Library Tree Info | Library Spectrum Info | Query Spectrum Info | Query Tree Info | j Compound Structure
& D 6365 mzCloud Autoprocessed = o
P Query Library
1 J NP-004596
; D@8 0R®8
CuHuOn MM 7581¢| Confidence: 99.4 ==
EQ Thermo NSl MSL. 994 ‘ S daa
D 2753 mzCloud Autoprocessed : - - - ‘;‘
N N e e Y I
2 3-([(25,3R 45,5R 6R)-4,5-dlihydrox.. 2 ) o
- - - on "
) — EE—— o
75621 Confidence: 99.3 D e Yo o o Yo " I
on i
D 2693 mzCloud Autoprocessed - -9 I,
< 1/1FTCID 35 NCE MS3 303.05 Scan #6152 ~|> | [ €] 5/34 FT CID 35 NCE, 0 eV M4 303.05 Comk ~ VM 756.19056
3 (25,3R 4R 55,65)-2-([2-(3 4-dihydr. CaH02n .
60011 Confidence: 99.1 J Spectra Compare | Library Spectrum | Query Spectrum | Precursor Structure
D: 2780  mzCloud Autoprocessed tR: 11,2439 - Scan No: 6152 + FT... |0 ot us'e
> 137.0234) 229.0500) 1257 pag2 303.05084
4 2-(34-dihydroxyphenyl)-5,7-dihy. 2 Jooss ez
Y ) : - b Ms3Y _ HighChem High Res 813
CaoHraOn 43406 Confidence: 98.8 r . : £ GptDot Product =0
. o 3
7319 maCloud Autoprocessed || § w5011 7200804 030190 NIST (Modified) 912 | lrsor structure please select tandem spectrum in
5 2-(3,4-Dihydroxyphenyl)-5,7-dihy... $ s | s 8 Identity 99.4
=% &1 . . ; 2 Similarity Forward 262
CaaHaO /75621 Confidence: 988 ms'e -
33HaO20 z om0 T oo orseal Tharbadio , & Similarity Reverse 774
D 3146 mzCloud Autoprocessed ~ || § I 3030..
2 oW
51l L el
Spectral Trees: 20, Compounds: 19 ; . T - . /2 000000
tR: 144159 + Scan No: 1109-1111 « FTMB + c N...

7. In the Search Details page for component 34, review the Spectra Compare view (Figure 31).
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Figure 31.  Substructure search results for component 34 showing the Spectra Compare page

| @8 search Details - Component 34 |

Trees \ Compound Info \ Library Tree Info \ Library Spectrum Info \ Query Spectrum Info | Query Tree Info \

J Spectra Compare \ Library Spectrum [ Query Spectrum \

1
1R: 11,2439 « Scan No: 6152 + FTMS + p ESI d Full ms3 903.2800@cid35... ' a8 Ms'e
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HighChem High Res 813
20 =
£ optDot Product 99.0
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The Spectra Compare view (Figure 31) shows the best matching library spectrum for component 34
with of 303.05 m/z. substructure containing the basic C6-C3-C6 flavone backbone.

Figure 32.  Flavone backbone

@)

The Substructure search helps to identify unknowns when the compound is not in the library. Based on
the substructure match, component 34 is a flavonoid.

8. Accept all the Identity Substructure matches with scores > 60 (Figure 33).
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Figure 33. Components annotated with Identity Substructure matches

8 Chromatogram Processor - plant sample.raw [Modified] | @ Search Details - Component 34 |

=|=| )| am/z 49 Zimmu|

Name ScanNo. | Precursorm/z  Match v | Match Name MS" ¥ to (min) |Abundance Annotation Sources

~ Components
Component 87 9918 887.2632 100 NP 003191 3 18.151 84,153,472 Identity Substructure
Component 78 9283 887.2636 100 57 dihydroxy 2 « 3 16960 89,386,478 Identity Substructure
Component 54 7678 538.2303 100 NP 004676 3 13.973 42,518,277 Tree Search
Component 113 12109 269.0813 99 Formononetin 3 22.239 17,545,607 Tree Search
Component 96 10956 579.1726 99 Biochanin A 3 20057 4,621,283 Identity Substructure
Component 93 10492 887.2633 99 57 dihydroxy 2 « 3 19205 104,228,877 Identity Substructure
Component 71 8875 595.1678 99 NP 007676 3 16.181 29,975,753 Identity Substructure
Component 59 8145 741.2268 99 NP 007676 3 14.806 115,681,862 Identity Substructure
Component 58 8016 741.2265 99 Kaempferol 3 14.577 214,747,203 Tree Search
Component 34 6124 903.2799 99 NP 004596 3 11.203 19,920,938 Identity Substructure
Component 66 8676 598.2516 94 2S3R4S5S6R2 3 15.832 13,892,884 Tree Search
Component 50 7459 765.2601 88 2S3R4S5S6R2 3 13.571 47,574,473 Tree Search
Component 76 9238 595.1679 83 3 2S3R4S5R 61 3 16.874 51,604,575 Tree Search
Component 21 4623 344.1350 83 2E34 2S3R4S 3 8.566 76,919,099 Tree Search
Component 48 7362 757.2212 82 3 2S3R4S5R 61 3 13.404 90,451,840 Tree Search
Component 45 7217 757.2212 82 3 2S3R4S5R 61 3 13.144 15,882,835 Tree Search
Component 60 8247 611.1629 81 Rutin 3 15.019 128,945,262 Tree Search
Component 35 6267 903.2796 76 7 2S3R4S5S 6F 3 11.445 6,514,965 Tree Search
Component 135 13224 699.3582 75 Eicosatetraynoic 3 24272 22,247,382 Tree Search
Component 106 11835 737.3806 74 NP 004031 3 21.736 62,531,116 Tree Search
Component 74 9165 903.2590 74 2S3R4S5S6R2 3 16.728 31,003,526 Tree Search
Component 73 9104 933.2697 74 NP 003191 3 16.627 5,227,026 Identity Substructure
Component 116 12427 689.4260 n NP 004031 3 22.845 129,635,518 Tree Search
Component 110 12072 657.3992 n 2S3R4R5R 652 3 22177 25,927,720 Identity Substructure
Component 90 10097 461.1454 n NP 016028 3 18.472 70,930,167 Identity Substructure
Component 81 9642 903.2584 69 2S3R4S5S6R2 3 17.643 5,404,475 Tree Search
Component 124 12786 553.2997 68 5 5 methoxycarb 3 23.514 42,817,912 Tree Search
Component 42 6844 887.2846 68 Robinin 3 12.486 47,852,138 Identity Substructure
Component 121 12591 6354173 67 1S 4S5R 10S 13¢ 3 23.146 244,369,284 Tree Search
Component 111 12072 617.4065 66 3beta 5xi 9xi 16z 3 22.176 20,457,983 Identity Substructure
Component 61 8305 5382301 64 444 Hydroxy 3 315112 21369571 Tree Search
Component 70 8804 551.1436 61 57 Dihydroxy 2 3 16072 10,624,650 Identity Substructure

9. To review the Tree and Identity Substructure results by search type and in descending Match order,
sort by multiple columns. First sort on the Annotation Sources column in descending order, then sort
on the Match column in descending order (Figure 34).

a.  Sort the Annotation Sources column by clicking the column heading until the [+ arrow appears
in the column, or right-click the column heading and choose a sort order.

b. Press the Shift-key then click on the Match column heading until the '~ arrow appears in the
column.
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Figure 34. Tree and Identity Substructure search results

| '8 chromatogram Processor - plant sample.raw [Modified] | # Search Details - Component 34 |
‘7 =| (7| am/zlao Zimmu |
| Name ScanNo. |Precursorm/z | Match v MatchName | MS" | tq (min)
+ Components
Component 54 7678 5382303 100 NP 004676 3 13973
Component 113 12109 260.0813 99 Formononetin 3 223
Component 58 8016 7412265 99 Kaempferol 3 14577
Component 66 8676 598.2516 94 253R4S5S6R2 3 15832
Component 50 7459 765.2601 88  253R4S5S6R2 3 13571
Component 76 9238 595.1679 83 3 253R4SSR6I 3 16874
Component 21 1623 3441350 83 2E34 2S3R4S 3 8566
Component 48 7362 757.2212 82 3 253R4SSR6I 3 13404
Component 45 7217 757.2212 82 3 253R4SSR6I 3 131
Component 60 8247 6111629 81 Rutin 3 15019
Component 35 6267 903.2796 76 7 253R4S5S6F 3 1145
Component 135 13224 699.3582 75 Eicosatetraynoic 3 24212
Component 106 11835 737.3806 74 NP 004031 3 21736
Component 74 9165 903.2590 74 253R4S5S6R2 3 16728
Component 116 12427 689.4260 71 NP 004031 3 22845
Component 81 9642 903.2584 69  253R4S5S6R2 3 17683
Component 124 12786 553.2097 68 55 methoxycarb 3 23514
Component 121 12501 635.4173 67  154S5R10S 13¢ 3 23146
Component 61 8305 538.2301 64 444Hydroxy3| 3 15112
Component 87 9918 8870632 100 NP 003191 3 18151
Component 78 9283 887063 100 57 dihydroxy 2+ 3 16960
Component 96 10956 579.1726 99 Biochanin A 3 20057
Component 93 10492 887.2633 99 57 dihydroxy 2+ 3 19205
Component 71 8875 595.1678 99 NPO007676 3 16181
Component 59 8145 7412268 99 NPO007676 3 14806
Component 34 6124 903.2799 99 NP 004596 3 11203
Component 73 9104 933.2697 74 NP003191 3 16627
Component 110 12072 657.3992 71 253R4R5R6S2 3 22177
Component 90 10097 4611454 71 NPO16028 3 18472
Component 42 6844 887.2846 68  Robinin 3 12486
Component 111 12072 617.4065 66 3beta 5xi 9xi 16¢ 3 22176
Component 70 8804 551.1436 61 57 Dihydroxy 2. 3 16072
Component 123 12715 6014117 59 253S4SSRER6G 3 23379
Component 102 11660 615.3909 58 35916212228 3 21308
Component 120 12547 583.4009 56 253S4SSRER6G 3 23061
Component 154 13761 953.5832 47 UR144N2hydro 3 25477
Component 108 12023 6514121 46 2481215 Dihydrc 3 2083
Component 38 6696 906.2584 45 Kaempferol 3 Gal: 3 12232
Component 107 11937 633.4015 36 24E12 15 Dihydrc 3 21919
Component 62 8381 5441358 36 253R4SSS6R2 3 15258
Component 85 9855 4751246 34 5Hydroxy 24 hyc 3 18029
Component 22 4706 4671900 25 Methyl33 methy 3 8712
Component 97 11002 4911560 10 5 45dihydroxy 6 3 20152
Component 79 9403 10333219 10 Kaempferitrin 3 17190
Component 64 8579 1033.3216 10 Kaempferitrin 3 15641
Component 159 13976 607.2936 9 Resiniferatoxin 3 25535
Component 138 13205 537.3048 8 3beta9i3betal 3 24400
Component 128 12945 723.3950 0 3 23802
Component 82 9668 7643150 0 3 17683
Component 69 8793 4732371 0 3 16050
Component 68 8758 543.1854 0 3 15977
Component 55 7752 609.2384 0 3 14003
Component 49 7386 547.2166 0 3 13450
Component 44 7004 586.2515 0 3 12805
} MS1 Scans
» Product Scans

Abundance

42,518,277
17,545,607
214,747,203
13,892,884
47,574,473
51,604,575
76,919,099
90,451,840
15,882,835
128,945,262
6,514,965
22,247,382
62,531,116
31,003,526
129,635,518
5,404,475
42,817,912
244,369,284
21,369,571
84,153,472
89,386,478
4,621,283
104,228,877
29,975,753
115,681,862
19,920,938
5,227,026
25,927,720
70,930,167
47,852,138
20,457,983
10,624,650
32,935,301
8,508,193
13,338,348
17,367,014
9,072,221
90,093,088
6,309,785
10,825,712
7,359,706
9,009,480
10,727,385
57,324,781
82,656,765
243,577,396
16,159,460
11,775,187
11,829,093
10,372,061
5,495,247
5,712,702
12,880,087
14,812,713

Annotation Sourc... ¥

Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Tree Search
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure
Identity Substructure

Number of scans: 15792

Number of components: 54

Library search Table 1 provides a brief description of the library search types.

types summary
Table 1. Library search types (Sheet 1 of 2)

Searchtype  Used stages and constraints Use Confidence
score
Identity * Compares the MS2 library spectra against the ~ Compound Best
MS2 query spectra. identification Confidence
e The MS2 precursor must match. Match
Identity * Compares any MSn library spectra against any ~ Substructure Best
Substructure MSn query spectra. identification Confidence

* The precursor ions at any MS" stage must

match.

Match

30



Table 1. Library search types, continued (Sheet 2 of 2)

Search type Used stages and constraints Use Confidence
score
Similarity * Compares the MS2 library spectra against the  Finding Best
(Forward and MS2 query spectra. structurally Confidence
Reverse) e The MS2 precursor ions do not have to match.  similar Match
compounds
Tree Search * Compares any MSn library spectra against any ~ Compound Aggregated
MSn query spectra. identification Tree Match
¢ The MS2 precursors for the query spectrum and ~ with increased
the library spectrum must match. specificity
Subtree * Compares any MSn library spectra against any ~ Substructure Aggregated
Search MSn query spectra. identification Sub-Tree
* The precursor ions at any MSn stage must with increased Match
match. sensitivity
Identify a For ranking structure candidates of unknowns, mzLogic uses a novel algorithm. An mzLogic analysis
component by combines mzCloud™ spectral similarity searching (MS? and MS™) and substructure overlapping to rank
running an putative structures.

mzLogic
analysis % To identify a component by running an mzLogic analysis

1. In the Components list of the chromatogram data view, select Component 34 (m/z 903.2799).

2. In the MS spectrum view, click the m/z 903.2799 MS2 node.

O®s
MS
303.05084 445.1090
Selected node
< | 1/1 FT CID 35 NCE MS2 903.28 Scan #6149 -1>

Tip To view the folded tree, which shows only the precursor 7/z value for each node, click the
Fold Whole Tree icon, [_]. To return to the unfolded tree view, click the Unfold Whole Tree
icon, .

3. In the Search group of the Chromatogram Processor toolbar, click mzLogic.

The mzLogic view opens to the right of the chromatogram and MS spectrum views.

mzLogic R x
| 83 - -
Spectral Library | mzCloud Reference -
Adducts Pos. |[M+H])” ~/ Neg. [[M-H] ~
'\:‘? Ranlk Maore Options

¥IC NLC | mzlogic

4. Click More Options.
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The Structure Database list and the Workspace list appear. The default selection for the structure
database is All except PubChem.

5. Change the selection to PubChem as follows:
a.  Open the Structure Database list.

b. Clear the Select All check box and select the PubChem check box.

mzlogic rx
|G~ Q-

Spectral Library mzCloud Reference -

Adducts Pos. [M+H]" ™ Neg [[M-H ~

Structure Database

(Select All) -
PubChem

HMDEB

ChEBI

ChemIDPlus

MetaCyc

Metabolika

UNPD

EPA

STOFF-Ident

Tox2l

DrugBank

TiDB

FoodDb

Phenaol

Kegg

‘WebBook

ChEMBL

FDA

ECMDE -

Workspace

<

o o o 4

OK Cancel

MC NLC | mzLogic|

c. Click OK.
6. In the mzLogic view, click Rank.

The mzLogic analysis finds nine candidates, but none of these candidates is a flavonoid (Figure 35).
To identify component 34, we must add a custom list of structures to the search.

Figure 35. mzLogic results for component 34 with structures from PubChem

mzlogic -8 x
v XiR-a-

Spectral Library ' mzCloud Reference -

Adducts Pos. M + HI” ~| Neg. M -HI' ~

& Rank More Options

mazLogic result for Component 34 and Precursor 903.2799

Candidates (9) | Similar Structures (top 5)

#1(76.7) PubChem [[]#2 (71.4) PubChem ] #3 (65.3) PubChem [[]#4 (65.3) PubChem [|#5(646)  PubChem| [ #6(60) PubChem
-~ ey P wad
Q 7 QL £ B e 9
- & o0 o = a8t IOUD
P 1 <y - J‘j[‘f‘ A 5 Y é
00 , BN 5 ¢ rJ
- 9 NN A~ _a. = !
0 800 aa s aa Jonegers A St
N ¢« LTy &S
[BYGMJYNWPBZVEF-ODDJ... [OLKJMSXYIVKCBP-BOUSAS... [KUQRXHWUFQQBTM-RLO... [DPOAMQIXQILEGN-YRYY... |QOGJCODZVQUXEN-UHF... [GSILWFCOYPNWHU-XQG...
#7 (60.8) PubChem #8(57.0) PubChem #9(53.2) PubChem

[}
ISGUIGVAVAZREMU-PWPQ... HVVYMTHUHFSMQB-UH... JQXNKNHIDGWFHSL-UHF...

XIC NLC Component Search | mzLogic

7. To specify a custom list of structures, do the following:

a. In the application tab bar, click the Modules & Tools tab.
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b. In the Modules & Tools toolbar, click Structure Grid.

m@Start | Home Modules & Tools Search ©2 online ~ [H -
] 4 Yo j.@ /j <\ c CH T «<
T B Jo N R L it = =

Chromatogram Curator Data  Metabolika Structure |Structure  Batch Fragment SledgeHammer | Formula Isotope MolGate Periodic Reaction Mechanism
Processor Manager Editor Grid Generation Generator Pattern Search  Table Overview

Modules Tools

Editable collection of structures v X

A new instance of the Structure Grid opens as a tabbed page.

c. In the File group of the Structure Grid toolbar, click Open (Figure 36). Then, browse to the
following folder, select the Flavonoids_C39H50024.sdf structure file, and click Open.

drive:\Users\Public\Public Documents\HighChem\Mass Frontier 8.1\Demo Data\Structures

The SDF file populates the grid with 7 structure cards (Figure 36).

Note Th flavonoids structure file contains structures provided by the Arita Lab National
Institute of Genetics, Japan.

The Flavonoid structure file Flavonoids_C39H50024.sdf was taken from the Flavonoid
database (http://metabolomics.jp/wiki/Category:FL).

Tip If you install the Thermo Scientific Compound Discoverer™ 3.0 or later application, you
can access the Arita Lab Flavonoid Structure Database mass list, which currently contains
6961 flavonoid structures.

Compound Discoverer is a qualitative data-processing application that uses accurate mass
data, isotope pattern matching, and mass spectral library searches for the structural
identification of small molecules. It provides an integrated set of libraries, databases, and
statistical analysis tools linked in customizable workflows for the identification of unknowns,
the determination of differences between samples, and the elucidation of biological pathways.

Figure 36.  Structure grid populated with structures from the selected structure file

2 0O-» Search Mass Frontier 8.1 Trial [Structure Grid 1] 7= )[&][x
naStart || Home | Modules&Tools  Search <2 online - [B -
d LIS NENH EENARE = InChi 1wz YO 0 @ 83
t ERE A = ! A 7 @
L QLREREDY El »0 0 » Os
Open Save | Add Delete Delete | Select Edit Cut Copy Paste ImportinChl | Eors m/z m/z Polarity Structure Structure Structures
~ All All - or SMILES - -
File Edit Actions Filters Send To
I} Chromatogram Processor - plant sample.raw [Modified] | [ Structure Grid 1 x v x
B8] ||
1 2 H 4 5 6
Ny o~
d Sl . e
oA e G
TR CY 2R
S\ e
y 5 =
CaoHsa0 24 CioHsa0 20 CaoHsa0 20 CaoHs0024 CaoHs0024 CaoHs0024
MW 902.26920 MW 902.26920 MW 902.26920 MW 902.26920 MW 902.26920 MW 902.26920

T

(&

|
3

'S

w
CaoHs0024
MW 902.26920

QX

11|om 7 structures selected. 1 total non-isobaric masses.

File Open icon
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d. To return to the Chromatogram Processor page, click the Chromatogram Processor — plant
sample.raw tab.

The application automatically populates the Workspace list with the name of the latest Structure
Grid page (Figure 37).

8. Click Rank.

The mzLogic analysis ranks all the supplied structures (Figure 37).

Figure 37.  Ranking for 16 structure candidates

mzlogic -8 x
v Xi&R-a-
Spectral Library | mzCloud Reference -

Adducts Pos. '[M + H]" ~ Neg. [M-H] ~

&* Rank More Options

mazLogic result for Component 34 and Precursor 903.2799

Candidates (16) \ Similar Structures (top 5) \

#1(87.0) Structure... || #2 (87.0) Structure... [[]#3 (87.0) Structure... | #4 (87.0) Structure...  [|#5 (87.0) Structure... || #6 (83.2) Structure... || #7 (83.2) Structure...
; {
& Iéﬁ Ul oo g ST
Iﬁi& yse e
T K/iq G T X oy
R 2 oSy
[CGBWBDPNSXERKW-YHG... JCGBWBDPNSXERKW-JHE... JWGIYIIVVCUJTAO-FOISVF... |WGPZTJGIINXQLM-UZKD... JOVHQWOXKMOVDJP-SL... DJPJFBBMCXFLON-BNIOC... JOUHHAZOMFYTDDU-VF...
#8(77.0) PubChem #9(71.7) PubChem #10 (65.5) PubChem #11(65.5) PubChem #12 (64.8) PubChem’ #13 (61.0) ubChem!
¥ o
| ~ Y \
SUNNeEl ey i~
. (
{ 138 A
AL aaat i
< \ S Rerere
= A X " [epge .,
83es Do | T4 b
= J &
[BYGMJYNWPBZVEF-ODD... JOLKJMSXYIVKCBP-BOUS... KUQRXHWUFQQBTM-RLO... [DPOAMQIXQILEGN-YRYY... JQOGJCODZVQUXEN-UHF... |GSILWFCOYPNWHU-XQG...
#14 (61.0) pubChem [|#15 (57.2) pubChem  [|#16 (53.4) PubChem
~ =
L \
Il
~ )
LOLK
ISGUIGVAVAZREMU-PWPQ... [HVVYMTHUHFSMQB-UHF... QXNKNHIDGM?%HSL—UHFF...

XIC NLC Component Search | mzLogic|

9. To annotate component 34 (precursor 7/z 903.2799), do the following:
a. Select card #1 in the Candidates tab, the highest ranked structure candidate.

b. To accept this structure as the annotation for component 34, click the Accept Structure icon,
V , in the mzLogic view.

Component 34 moves up in the list (Figure 39).

c. To send card #1 to the structure grid, click the dropdown for the selected candidates and choose
the Structure Grid that has the 12 flavonoid candidates.

mzlogic r x
v X &-|la-

(@ New Curator
€, Sub/Structure Search
£ New SledgeHammer
L. New Metabolika

<) New Structure Editor
& structure Grid 1

In the Structure Grid, compare card #8 with the 7 structure candidates. Card #8 matches card #10. Point
on card #3 to view the name of the compound, which is FLSFAAGA0026 (Figure 38).
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Figure 38. Pointing on a card to view the compound name

(O=» | Mass Frontier 8.1 Trial [Structure Grid 1]

m@Start | Home  Modules&Tools  Search <2 online ~

| "8 chromatogram Processor - plant sampleraw [Modified] | [ Structure Grid 1 x - x
1 2 3 4 5 6

LY o *tng 2 %Ua&

CaoHsc02e CaoHsc02e CaoHsc02e CaoHso02e CaoHso02e CaoHsc02e
MW 902.26920 MW 902.26920 MW 902.26920 MW 902.26920 MW 902.26920 MW 902.26920

Name: FLSFAAGA0026
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‘ .
s\%’
- BN
CagHso024 CagHso024
MW 902.26920 MW 902.26920

1 from 8 structures selected. 1 total non-isobaric masses.

Figure 39. Accepted annotations for component 34

B Chromatogram Processor - plant sample.raw [Modified] | [@Structure Grid 1 |
= 3 | am/zla9 Zimmu |

Name Scan.. | Precursor... |Ma.. + Match Name MS" |t (min) | Abundance | Annot.. ¥

~ Components
Component 54 7678 538.2303 100 NP 004676 3 13973 42,518,277 Tree Search
Component113 12108 2690813 99 Formononetin 3 223 17,545,607 Tree Search
Component 58 G016 7412265 99 Kaempferol 3 14577 214747003 Tree Search
Component 66 8676 598.2516 94 2S3R4S556R24 1S3aR4S6aR4 4 hyd 3 15.832 13,892,884 Tree Search
Component 50 7459 765.2601 88 2S3R4S556R24 1R3aR4R6aR435d o 13.571 47,574,473 Tree Search
Component76 o238 5951679 83 3 253R4SSR6R3S5 dihydroxyGhydroxy 3 16874 51,604575 Tree Search
Component 21 4623 344.1350 83 2E34 253R4S5S6R 345 trihydroxy 6 b . 8.566 76,919,099 Tree Search
Component 48 7362 757.2212 82 3 253R4S5R6R45 dihydroxy 3 25 3R ¢ 3 13.404 90,451,840 Tree Search
Components 727 7572212 82 3 253R4SSR6R45dihydroxy3 253R< 3 13144 15,882,835 Tree Search
Component 60 47 6111629 81 Rutin 315019 128945262 Tree Search
Component 35 6267 903.2796 76 7 25 3R4S5S 6R 4 5 dihydroxy 6 hydroxy - 11.445 6,514,965 Tree Search
Component 135 13224 699.3582 75  Eicosatetraynoic acid 3 24272 22,247,382 Tree Search
Component106 11835 7373806 74 NP 004031 3 21736 62,531,116 Tree Search
Component 74 9165 903.2590 74 2S3R4S556R2 3 2S3R4S556R4 5 dil 3 16.728 31,003,526 Tree Search
Component 116 12427 689.4260 kil NP 004031 3 22845 129,635,518 Tree Search
Component 81 o642 9032584 69 253R4SSSGR2 3 253R4SSSGR4ASM 3 17643 5404475 Tree Search
Component124 1278 5532997 68 55 methoxycarbonyl 5 8adimethyl2met 3 23514 42817912 Tree Search
Component 121 12591 6354173 67 15 4S 5R 10S 13S 175 195 20R 10 hydroxy 3 23146 244,369,284 Tree Search
Component 61 8305 538.2301 64 444 Hydroxy 3 methoxyphenyl tetrahydt 3 15112 21,369,571 Tree Search
Component 34 G124 9032799 87 CGBWBDPNSXERKW-YHGJYWGMSA-N 3 11203 19,920938 meLogic
Component 87 9918 887.2632 100 NP 003191 3 18.151 84,153,472 |dentity Subs
Component 78 9283  887.2636 100 57 dihydroxy 2 4 hydroxyphenyl 3 23R 3 16960 89,386478 Identity Subs
Component93  oas2 8872633 99 57dihydroxy 2 4hydroxyphenyl3 253R 3 19205 104228877 Identity Subs
Component 71 ge75 5951678 99 NPOOT676 3 16181 29,975,753 Identity Subs
Component 59 8145 741.2268 99 NP 007676 3 14.806 115,681,862 Identity Subs
Component 96 10956  579.1726 97 57 dihydroxy 3 4 methoxyphenyl 4H chre 3 20.057 4,621,283 Identity Subs
Component 73 o04 9332697 74 NPO03191 3 16627 5,227,026 Identity Subs
Component 110 12072 657.3992 7 2S3R4R5R 652 2R3R4S5R6R4 2S 3R 3 22177 25,927,720 |dentity Subs
Component 90 10097 461.1454 Kl NP 016028 3 18472 70,930,167 |dentity Subs
Component 111 12072 6174065 66  3beta 5xi 9xi 16alpha 18 22alpha 3 bet: 3 22176 20,457,983 Identity Subs
Component 70 8804 5511436 61 57 Dihydroxy24 hydroxyphenyl 4oxo 4l 3 16072 10,624,650 Identity Subs
Component 123 12715 601.4117 59 2S3S4S5R6R6 3S 6aR 6bS 8aR 9R 12aS 14 3 23379 32,935,301 |dentity Subs
Component 102 11660 615.3909 58  2E 6S 7 hydroxy 2 methyl 6 2S 11S 14S 155 . 3 21398 8,508,193 |dentity Subs
Component120 12547 5834009 56 253S4SSR6R6 356aR6bSBaROR12aS 1 3 23061 13338348 Identity Subs
Component108 12023 6514121 46  24E 12 15 Dihydroxy 3 pentopyranosyloxy 9~ 3 22083 9,072,221 Identity Subs
Component 38 6696 9062584 45  Kaempferol 3 Galactoside 6" Rhamnoside 3" 3 12232 90,093,088 |dentity Subs
Component 42 G844 8870846 43 Kaempferol 3 Galactoside 6" Rhamnoside 3" 3 12486 47,852138 Identity Subs
Component107 11937 6334015 36 24E12 15 Dihydroxy 3 pentopyranosyloxy 3 21919 6309785 Identity Subs
Component 62 8381 544.1358 36 2S3R4S5S6R2 3 253R4S556R4 5 dihy - 15.258 10,825,712 |dentity Subs
Component 85 9855 4751246 33 NP 002943 3 18.029 7,359,706 |dentity Subs
Comporent97 11002 4911560 10 5 45dihydroxy 6 hydroxymethyl3 345t 3 20,152 10,727,385 1dentity Subs
Component 79 9403 1033.3219 10 Kaempferitrin 3 17.190 57,324,781 |dentity Subs
Component 64 8579 10333216 10 Kaempferitrin 3 15641 82,656,765 Identity Subs
Component22 4706 4671900 9 7 hydrowy 6 methoxy 2 methyl 3 4 68tetr 3 8712 9,009480 Identity Subs
Component159 13976 6072936 8 715bis34dimethoxyphenyl 19 oxad 18 i 3 25535 243577396 Identity Subs
Component 138 13295  537.3048 8 3beta 9xi 3 beta D Glucopyranosyloxy 14 hyc 3 24.400 16,159,460 Identity Subs
Component 154 13761 953.5832 ) 3 2577 17,367,014 |dentity Subs
Component128 12045 7233950 0 3 23802 11,775,187 1dentity Subs
Component 82 9668 7643150 0 3 17.683 11,829,093 |dentity Subs
Component 69 8793 473.2371 0 3 16.050 10,372,061 |dentity Subs
Component 68 758 5431854 0 3 15977 5495247 Identity Subs
Component 55 7752 6092384 0 3 14093 5712702 Identity Subs
Component 49 7386 547.2166 0 3 13.450 12,880,087 |dentity Subs
Component 44 7024 586.2515 0 3 12.805 14,812,713 |dentity Subs

} MS1 Scans

» Product Scans

Number of scans: 15792
Number of components: 54
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Save the You can save the component detection and component annotation results to an HCCX file.
analysis results
toan HCCXfile % To save the results to an HCCX file

1. In the File group of the Chromatogram Processor toolbar, click Save, and then click Chromatogram

As.

2. Select a file location, name the file, and click Save.

Tip Save the intermediate component detection and annotation results to HCCX files so you can
return to those results at a later time. This is helpful so you can return to a specific results state
and then perform the same or different subsequent processing on the data.

Trademarks Mass Frontier, MolGate, mzCloud, and mzLogic are trademarks of Thermo Fisher Scientific Inc. in the United
States.

Compound Discoverer, ID-X, Orbitrap, and Xcalibur are registered trademarks of Thermo Fisher Scientific Inc. in
the United States.

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