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Automatic LC-MS Processing and Analysis
How to use KnowltAll LC Expert to Perform Automatic LC-MS Component Identifications

Purpose

These exercises demonstrate how to use KnowltAll LC Expert to analyze raw LC-MS chromatograms using automatic and manual tools.

Objectives

These exercises will teach you how to:

Use KnowltAll LC Expert to deconvolute chromatograms into peaks for further analysis

» Perform an untargeted databases search
» Perform a targeted analysis search by exact mass
» Use manual tools to allow for user-lead peak selection
Background Training Files Used in This Lesson
e Folderfilesin
LC-MS chromatograms are rich in information. Analysis is challenging and curated libraries are C:\Users\Public\Documents\Wiley\KnowItAll\
time consuming to search through. LC Expert application allows for the automatic deconvolution of Samples\LC-MS

the chromatogram into peaks, which can be further analyzed and then searched for known and
unknown targets. Users of LC Expert are encouraged to create user libraries with their in-house

compounds to streamline their workflows using KnowltAll. *  KnowltAll LC Expert
e KnowltAll Minelt

e  KnowltAll Reportlt

KnowltAll Applications Used
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Example: Open a Chromatogram in LC Expert

Action

Result

the icon (

1 | Open LC Expert application by clicking on

L1 ™) typically found in the
Spectral Processing toolbox.

LC Expert application is displayed:

LC Expert X
Analysis Profiles: <no profile> u u u
O ® &= lon Mode: + -~ Display MS Level: 1 Analysis Methed: | Deconvolution Q

& Open Raw LC-MS Data File

@ Open LC Expert File

[)New LC-MS Data Project

#Open LC-MS Data Project

Database Search

Note: LC Expert must be in your current license to have access to the application.

- 3 X

2 | Go tothe

View panel and confirm that the

Database Search Bar is selected with a
checkmark. If there is no checkmark, click
on the row highlighted below to select it.

View Analysis License Help
Retention Times on Chromatogram
Match Names on Chromatogram

Match Structure in Pane

v Standard Toolbar
v Profile Toolbar
v Spectrum Toolbar

Component Profile

v Database Search Bar

As shown in the previous step, the Database Search Bar is displayed in the application, typically on the
righthand side of the screen. Note: It can be undocked and moved around by clicking on the blue title bar for

the panel.
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Action

3 | Click Open Raw LC-MS Data File button.
Navigate to “C:\Users\Public\Public
Documents\Wiley\KnowltAll\Samples\LC-
MS\”.

Select “TESTMIX2_180504_MAS011_06
.mzXML” and open in the application.

The LC-MS file opens in LC Expert application:

[_ Analysis Profiles: <o profile> - EW Jl}],ﬂhmﬁ o) ta + = “"""-‘Mﬁ b Ju[ul] X
D@ % % onvose o A ospaymsieve: 1+ - B [l .

Analysis Method: Deconvolution

Database Search [F

RT[m.. @ # Match S¢0.. HQl RH.. N
. L . 13517 1 Caffeine 9576 7440 98.13
154025 1 Dimethyl .. 9043 49.25 95.00
N 251165 1 Dimethyl .. 90.58 5084 9499
smsos 9 eoadEgpoREREEREEasaaEgEEaaan 46233 1 Dimeth. 8913 S875 5250
aa I I e, o Iﬂﬁaﬁam:..-_ﬁ_jﬁ--‘ = ; 51361 1 Methomye.. 3207 598 3497
- -, A L oY vl "y 532728 1 14-Dimet.. 6192 3612 6478
S7617% 1 Atopine 9895 9846 99.00
61627 1 Homono.. 9127 57.90 9498
62199 1 Sulfadime... 87.78 47.95 9220
63051 No mat..
65009 1 Quinine 9762 9565 97.83
i e e s 1 Vet 5156 8 913
1210395 1550809 273.0004 330.2717 388.3416 444.3679 500.4689 £10.1838 789.2213 793228 1 2AIGZ-2.. 7974 5232 6279
SR Lo L et R S s rr"r" I B - 800515 1 Dimethyl.. 89.90 64.26 9275
85725 1 4-Amino-.. 8948 1903 97.30
1bo 2ba %o abo sbo 6do o alo odo 10007 87637 1 Dimethyl.. 90.38 €397 9331
miz 89328 1 Triphenyl. 8848 87.97 88.53
—— L/ -Stewrorewspeomm st s | 12046 1 IR0 9452 5509 5657
) poasse' { 5 SYy -uen s e SE6 1 lbrutinb . 7275 5543 7467
" 1158085 1 Dimethyl.. 9414 5060 9598
5 g %5 5 % P 5 o % 7Oy 1232738 1 24Dichl. 9200 3829 9806
miz 489755 1 LN-Acet. 9312 3614 9945
1526615 1 N-Amino.. 8614 5451 8966
1550185 1 N-Amino.. 8584 5475 8930
- — — ~ 1567475 1 N-Amino.. 8645 5381 9008
lonn/e Jnolated e SolecuarFarmS bt oAl | 16 no0s w1 navino.. 3639 5513 6836
2 15402 s27119 156 19420777.2 0.1541 T6.1006 41 N-Amino.. 86,19 55.23 8963
3 29116 155375 046 15548936.3 0.0518 163225 Memate.

4 | Investigate the different panels displayed in
the LC Expert application.

e The detected ion polarity is displayed in the lon Mode panel (*2¥% * |

Standard Toolbar.
e The top panel (, inset B) displays the Chromatogram with Peak Boxes for each peak.

e The second panel is the Raw Spectrum panel , inset C) in which the extracted
spectrum and raw spectrum are displayed.

o The third panel is the Database Match panel (I -.-iio L5 inset D) which displays the search
match MS/MS spectrum for the selected peak.

, inset A), located on the

e The bottom panel is the Peaks Table (,inset E) which shows the deconvoluted peaks
generated from the Chromatogram. The rows in the table include information about each peak.

o The Database Search bar (Pat@base Search
any tandem MS search results for the peaks.

Note: Database search matching will be discussed in greater detail in the next section.

, inset F) is located on the righthand side and displays
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Action

Result

5 | Confirm that the Analysis Method
dropdown menu on the Standard Toolbar
is set to Deconvolution mode.

Analysis Method: [Deconvolution : ‘

[ Deconvolution
————  Peak Picking
Manual

Note: LC Expert retains the last applied
method.

. . . Analysis Method: i -
The Analysis Method is set to Deconvolution: nalysis Method: Deconvolution

Three different Analysis Method options are available in the dropdown menu: Deconvolution, Peak Picking,
and Manual.

e Deconvolution: Correlated MS scans are automatically grouped together into peaks. The averaged
MS1 scan for the peak is provided in the Raw Spectrum pane, labelled MS Level 1 Extracted
Spectrum. The Peak Table populates with peak information (e.g., Peak Area, Peak Area Percent
[%]).

e Peak Picking: A single time point is automatically used to characterize the peak and the Peak Area
and Peak Area [%] columns are replaced with ‘ — * symbols. Using this method, the Raw Spectrum is
equivalent to the Extracted Spectrum.

¢ Manual method enables manual peak selection by the user and will be discussed in a following
section.

6 | To adjust the peak deconvolution settings,
select View > Deconvolution Settings
Bar.

The Deconvolution Settings bar is opened. The Deconvolution Settings bar can be used to tune the
deconvolution and instrument resolution:

Deconvolution Settings vox

Medoum High

Advanced

Reference lons(s): 121.0395 i
Parameters %

Contributing lons: 121.0395 13¢

8 Automatic
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Action

Result

7 | To change the Instrument Resolution, go
to the Deconvolution Settings bar and
click the checkbox in the Instrument
Resolution panel next to Advanced.

Low Medium High

The Advanced Resolution Settings popup appears.

| Advanced Resolution Settings X

| Instrument Resolution: E Oppm Om/z '
| _— i

OK Cancel

8 | Click Cancel on the popup to close the
dialog.

The popup closes.

9 | Go to the Deconvolution Settings bar and
deselect the checkbox next to Automatic in
the Deconvolution panel.

50 B Automatic

50

50

The Resolution, Sensitivity and Peak Shape Requirements become available for adjusting. The slider bars
or numeric values can be used to control the deconvolution settings. As the deconvolution settings are
changed, the number of peaks in the Peaks Table and Peak Boxes on the Chromatogram are changed.

Reference lons(s): 290.1746 I

Parameters:

Contributing lons: 290.1746
Energy: 831283.9001
Area: 975530.7

Resolution %: 50 Automatic

Low Medium High

Sensitivity %: 50

Low Medium High

Peak Shape Requirements %: 50

1o Mediim Hinh

10 | Click to reselect the checkbox next to
Automatic.

Select the exit icon (¥) on the
Deconvolution Settings panel to hide the
panel.

The application resumes automatic deconvolution for the peaks. The Deconvolution Settings panel becomes

hidden.
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Action Result
11| Click the Include Range Bar with left The Include Range Bar can be used to isolate analysis regions in the Chromatogram. Outside of these
mouse button and drag left/right to select a regions (shown in gray coloration on the Chromatogram), there is no deconvolution or additional analysis
region for analysis. taking place:
Note: This can also be achieved by clicking | |5.10 S\
on the Include Range Bar with the right LG NN G ':‘lfﬂ a ﬁ -
mouse button. On the proceeding pop-up S| LLE 4 1N ,{)J | | A P NS T o e
Include Ranges dialog, click Add. A space  DERE BERT SR DR DT AT AT AT MR YRR
below Low Range will appear to manually min
input a value. Do the same below High I I— T
Range to manually input a value. Click OK.
12 | To remove the isolated regions from the The isolated regions are removed from the Chromatogram, and the full chromatographic region is

Include Range Bar, click the trash can icon

( ) on the right side of the Include
Range Bar.

deconvoluted:

TEEEaEn

oRREERARERARAD0 Do NOoOOoOoEERE

5100 ]
onEEEEOEEREEDEE l

4 - U l A f ’L.f _‘ly‘l '!J e ’w_ A = AL AU LA
2 T h T 6 T8 T 0 T 2 T s T e T 18 20
min

INCLUDE RANGE BAR
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Action

Result

13

Click on the peak box ( O ) for the tallest
peak (located at 8.93 min).

Upon peak selection for the peak at 8.93 min:

e The Peak Box is shaded to confirm selection.

e The Peak Area is shaded with blue coloration, displaying the deconvoluted peak area.

e There is a Bracket above and below the peak, to visualize the retention time region for the peak.
e The related row in the Peaks Table is highlighted.

¢ Analysis Profiles:  <no profile> 7 @JJLEIL@ 3 9 Am oL

NI T LR

173.0515 _ 279.0930 "&0 ~ MS | evel 2 Raw Soectrim 3056 at R 9343 min
T T s i

milz

MASS CHROMATOGRAM m/z RANGES

100 200 ado " abo T sbo ebo T 7do

Peaks
RT [mirh Chi® Peak A% Peak A% Peak H FWHM ¥ Base lon ¥ Annotated Name ¥/ Molecular I$ M:
17 |8.7856 1186255 2.63 53915475 0.0973
890 [7.56  |429779470.0458
10 f0/’Q 1N7QRCA1 22 an 10QQACYE N NRAT

800 abo 1000
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Action

Result

(e.g., row 21).

14 | Click on another row in the Peaks Table

The related peak in the Chromatogram becomes selected:
e The Peak Box is shaded with a darker coloration.
e The Peak Area is shaded.

e The retention time region is indicated by the bracket.

: Analysis Profiles: | <no profile>

ooEesEOEEE®
a8 =} ] n

=Y. = AL AA ‘L

[T T ST T S T T "I N D )
min

313.1905 - MS Level 1 Extracted Spectrum 3120 at 9.1204 min
0 132.0807 203.1178 __.+M!.4§L,,,“ ARITIID. — aapnzes DI e e

1o 200 T 3bo T abo T sbo T ebo T 7do T edo T edo T

miz
Database Match
.0856  203.1174  313.1913 "".'F" ~ MS | evel 2 Raw Snectrum 3121 at 9 1212 min
. v v ? ; sl il bdla M Liiiara KoL iy B

160 200 3do ado 500 , 600 780 8o !

miz

MASS CHROMATOGRAM m/z RANGES

Peaks

RTJmirA Chi® Peak A% Peak A% Peak HY FWHM ¥ Base lon $ Annotated Name % Molecular i% M:
0.9027 TUTJ0541 5.9V ™

19 IIHILC VU0 T

20 9.0292 507773 1.12 188593710.0708 I
2901614 |6.42 22060444 0.0493

Note: If a peak’s component can be identified by the user, its name can be manually entered into the Peaks
Table by double clicking on the associated cell in the Annotated Name column.

Expert File.

15| To save the file, select File > Save LC

An LC Expert Analysis file is saved to the location of your choosing.

3 TESTMIX2_180504_MAS011_06.lca

This file can be reopened to re-analyze datasets, or continue processing in the future.
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Example: Perform an Untargeted MS2 Search

This section explains how to perform an untargeted library search for MS/MS data.

Action Result

1 | Continue using the chromatogram file from | The Settings dialog opens.The Databases menu displays search settings:
Step 2. In LC Expert, select File >

Settings. In the Settings popup that
appears, choose the Databases tab. == Database Settings..

Make sure the Search Tandem MS
Spectra checkbox is selected.

General Databases Target Analysis

O Search All Licensed Reference Databases Search Selected Databases

Available for Searching:

Refresh

Search Tandem MS Spectra = Reference Name Records DB Code Location

# Computed LC-MS - Class Rule-Based Lipi... 2505178 0L <Latest Version> 1
User S aae e nedie neeed i ¢ Vbt At

Selected for Searching:

Name DB Code Location

Select by Browsing..

oK Cancel

The specific databases displayed in the panel below Available for Searching depend on the user license.

2 | To choose all of the databases available When the radio button for Search All Licensed Reference Databases is selected, then the Selected for
for searching, select the radio button for Searching window is unavailable. When the radio button for Search Selected Databases is selected, then the
Search All Licensed Reference Selected for Searching window is available.
Databases.
Alternatively, select database(s) can be Note: Specific available databases depend on the user’s license. User databases can be added for searching
searched by using the radio button for Sy it
Search Selected Databases and by selecting the Select by Browsing button ( ) and navigating to the desired database file

individually double clicking on the titles to (.sdbx).
add the desired libraries.
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Action Result

3 | Click Apply then OK to save any changes | The Settings dialog is closed. In the Database Search panel on the righthand side:

made in the Settings dialog. e The deconvoluted peaks were searched using the selected libraries.
Note: To stop the database search from e The peak retention times (RT [min]) in the Database Search panel are aligned to the peaks in the
taking place in the background within the Peaks Table.

e Clicking on a row in the Database Search panel highlights the related row in the Peaks Table, and

software, deselect the related icon (Q) the peak in the Chromatogram.

located on the Standard Toolbar, or turn . . S
off the database search setting from Step e The best search match for the MS2 spectrum is displayed as the top hit for each peak retention time.

1. The software performs the Dot-Product (Cosine) search to match the MS/MS spectra against the applied
databases. Using the default settings, the database search results are filtered by:

e Matching ion polarity using the ion polarity applied in the chromatogram.

e  Precursor ion m/z.

LC Expert x
Analysis Profiles: - <no profile> - ’ X M;ﬂ O®™ = 9 Ag + I ML&J\A& o | ,h,@ N
DFZF BTy ™ oovode + - DispayMsteve: 1~ By . Analysis Method:  Deconvolution - @

: Database Search vax
CETTTTE-T-T: ppopmemoaoepen| N M0 @ # Match
5100 e ) 13517 @ 1 Caffeine
as S SR RN, | o | 15402 @ 1 Dimethyl 3-ox..
\/ LA L NN LA LA AR L 29116 @ 1 Dimethyl 3-ox...
[ N P 12 14 ' 16 = 18 20 46233 ® 1 Dimethyl 3-ox..
i 51361 @ 1 Butanoic acid
5.3272 1 2-(Methylami...
5.7617 & 1 Atropine
6.1627 & 1 Homononacti...
5 1320807204178 O 13Siadss 5114715 =N Level ) Eond Sesnm Jla A 10 62199 ® 1 Sulfadimetho...
7 v 260 T 360 T 460 T 5(‘0 AR 00 PIRRG: 76() LAY *30as 960 T T 6.3051 No.nt-atch fou...
6.9009 & 1 Quinine
7711 & 1 Tributylamine
7.9322 1 3-[(6,7-Dimet...
.0856 203.1174 313.1913 05— MS 1 evel 2 Raw Soactnim 3121 at 9 1212 min 8.0051 & 1 Dimethyl 3-ox...
160 * 260 = 360 2 460 E 560 i 660 ''''' }60 ....... 860 ....... 960 ....... i 8.5725 & 1 4-Amino-N-(4...
8.7637 & 1 Dimethyl 3-ox...
MASS CHROMATOGRAM m/z RANGES 8785 © 1 Dimethyl 3-0x..
Peaks 89328 & 1 Triphenylphos...
- g'ur(n’irl Chi® l"s;agoﬁzk‘fl fgayi\(])\r: E’je?;‘);i S\{ﬁ;ﬁfl? Base lon ¥ Annotated Name % Molecular I¥ M: 89629 ® 1 Triphenylphos...
20 90292 507773 112 1885937100708 202 L etroitam..
I o.1204 2901614 (642 |220604440.0493 | | 21204 BT (Reeziquantel
96906 @ 1 Ibrutinib Race...

Note: Specific database matches in the Database Search panel will depend on the configured user settings
and the applied licensed databases available for searching.
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Action

Result

4 | Go to File > Settings. In the Settings
dialog that launches, remain on the
General tab. Ensure that the Filter
Database Search Results by Precursor
m/z checkbox is selected, and the value is
set to “5 ppm”.

In the Settings dialog that is launched, there are settings for the execution of the cosine similarity search:

General Databases Target Analysis

Instrument Resolution in accurate mass searches: 0.001 mfz

Remove Duplicates

18 Remove Replicates
Set minimum relative peak intensity for query peaks: 0.1 %
Number of Component Boxes to Show: @ Al

Filter out ion chromatograms with relative intensity below: %

B Filter Database Search Results by Precursor m/z

Precursor lon Tolerance: 5 ppm

Match Score Method defines whether HQI or R.HQI (Reverse HQI) should be prioritized.
o By default, R.HQI is more heavily weighted in LC Expert.
o The scoring method can be changed using the dropdown menu.

Instrument Resolution in accurate mass searches controls the accuracy of the MS/MS search
matching to a database spectrum.
The checkbox (when selected) for Filter Database Search Results by Precursor m/z forces the
database search results to be filtered by the precursor m/z of the query spectrum:
o If deselected, query results will not be filtered by precursor m/z and all m/z values will be
accepted.

The checkbox for Set minimum relative peak intensity for query peaks filters peaks below the
defined height threshold for user data in MS/MS matching. Peaks below the threshold will not be
matched to a database spectrum.

Precursor lon Tolerance provides the match tolerance for Precursor ion m/z.

Minimum Match Score: 30 %

Match Score Method: Weighted 10% HQI, 90% Reverse HQI

Number of Hits: 10

Database Search Algorithm: Dot-Product (Cosine)

Restore Default Settings

0K Cancel
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Action

Result

Click OK in the Settings dialog window to
close the dialog. Then in the Database
Search panel, click on the expand icon

( H ) next to a search match.

The top 10 best matches are displayed (less than 10 matches will populate if <10 spectra were matched
according to the search settings). Specific matches depend on the configured search settings and the applied
licensed databases:

Database Search v ax
RT [min] # Match Score HQlI RHQI Nc¢
9.1204 ® 1 Praziquantel 9464 7085 97.28

2 1-(4-Pyridinyl... 9458 58.61 98.57

3 Praziquantel 9439 7074 97.01
4 Praziquantel 93.86 70.27 96.48
5 1-(4-Pyridinyl..  89.31 5535 93.08
6 2-Piperidin-4-.. 88.84 53.10 92.81
7 N,N-Di(prop-... 88.14 52.67 92.09
8 N-(2,6-Diethyl... 8791 56.77 9137
9 (S)-1-(Pyridin-.. 84.62 6097 87.25
10 N-(2,6-Diethyl... 83.94 5422 87.24

Note: Double click on the cell next to the desired row in the Notes column to add a note.

Right click on the Database Search Table
and select Edit Component Table
Columns.

The Column Selection dialog window is launched.

e ) |
j ' Column Selection x|

| Available Columns:
| Area

Displayed Columns:
RT [min] L

Area % | Expand/Collapse
y |—— #

%Bound - Human Plasma Protein Match

%Bound - Human Plasma Protein Lc Score

%Bound - Rat Plasma Protein Hal

%Bound - Rat Plasma Protein Log RHQI

%Remaining - Human Liver Microso Notes

%Remaining - Rat Liver Microsomes
0-Order Phase Error

1-Order Phase Error

13CNMR Spectrometer Frequency
THNMR Spectrometer Frequency
Abbreviation

oK Cancel
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Action

Result

Select a column in the Available Columns
list, e.g., “CAS Registry Number”. Click on
the Available Column and select Add.

Click OK to proceed.

The column is added to the Displayed Columns cell at the bottom of the list. Upon clicking OK, the dialog
window is closed. The new column is added as a column to the Database Search Table.

Database Search

v
RT [min] # Match Score HQl RHQI Notes CAS Registry N...
8.7637 : 1 Dimethyl 3-ox.. 9038 63.97 93.31 1830-54-2
8.7856 ¥ 1 Dimethyl 3-ox... 90.38 63.97 93.31 1830-54-2
8.9328 ¥ 1 Triphenylphos... 9550 6833 9851 791-28-6
8.9629 1 Triphenylphos.. 95.50 6833 98.51 791-28-6
9.0292 1 Tetrabutylam..  98.98 98.80 99.00 10549-76-5
9.1204 £ 1 Praziquantel 9464 7085 97.28 55268-74-1

Additional columns can be added to the Database Search Table, to add helpful metadata when scanning
search results. CTRL+F can be used to quickly search the match results.

Go to File > Edit Report Templates to
import report templates.

The Report Templates dialog window is launched. If there are templates already in the dialog, skip the next
step.

B Report Templates

Available Templates: New. |

Title File Path |

Add..
No Preview Available.

Default Template: ‘ Close |

Click Add then navigate to:
“C:\Users\Public\Documents\Wiley\
KnowltAll\Report Templates\LC Expert”.
Select all 5 report templates in the folder.
Click Open.

The report templates are added to the Available Templates box.
Available Templates:

Title
LC_Expert_LC-MS_Landsc...

File Path

C:\Users\Public\Docume...
C:\Users\Public\Docume...
C:\Users\Public\Docume...
C:\Users\Public\Docume...
C:\Users\Public\Docume...

LC_Expert_LC-MS_Portrait
LC_Expert_LC-MSMS_Lan...
LC_Expert_LC-MSMS_Port...
LC_Expert_Project Table
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Action

Result

10

Click Close on the dialog window.

Using the Transfer To (27s%r 1) par,
click Reportit (< Repertit),

The Select a Report Template dialog window is launched with the active chromatogram previewed in the
selected report template.

¥
| W!select a Report Template x|

| Please select one of these templates:
Title File Path
1| LC_Expert LC-MsS._Landscape
LC_Expert_LC-MS_Portrait

C\Users\Public\Documentsh,.
C:\Users\Public\Documents),

... C\Users\Public\Documents),

LC_Expert_LC-MSMS_Portrait
LC_Expert_Project Table

C:\Users\Public\Documents),.
C:\Users\Public\Documents\,

11

Click to select the “LC_Expert_LC-
MSMS_Landscape” template. Then click

oK
OK button (
window.

) on the dialog

ok | cancel

L —
The Report is generated, displaying the MS/MS search information from the Database Search Table:

Reportit

Ded 8 &5 X

T oseomy i - - RQQMNEER A&

Drawn_. w 3 X ,{ 1 2 3 4 5 8 { B 9 10

0 _‘ WILEY o ; )

N g [‘,_; ........ vr ;...,..,,,,Eg.._._, .........

/ TIC Sorrd - R D) J

(=10

(4] N - o

a

12

Use the Back Arrow icon (V‘a ) to return
to LC Expert.

LC Expert is active.
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Example: Targeted Analysis Searching

This section describes how to perform a targeted analysis search within the chromatogram file. LC Expert’'s Targeted Analysis workflow searches
the chromatogram for a list of compounds in a target list using the exact mass of the targets.

Action

Result

Continue with the Chromatogram from the
previous section. Click on the Targeted

Analysis icon ( ) or choose Analysis >
Targeted Analysis. Navigate to
“C:\Users\Public\ Public
Documents\Wiley\KnowltAll\
Samples\LC-MS\”. Select
“Pharmaceutical Compounds.sdbx” and
click Open. After reading the Target
Search Results popup, click OK to close
the popup window.

Note: The sdbx file imports a list of
compounds as targets to search for in the
chromatogram. Individual compounds can
also be searched for by transferring a
structure from ChemWindow into LC
Expert using the Transfer To bar.

Upon selecting the Targets button, a File Explorer window opens. After opening the sdbx file:
e The Target Search Results popup provides the number of found compounds in the chromatogram.
| Target Search Results X

| 0 Targets detected: 16 of 39. J

oKk |
I —
e The Peaks Table updates with the detected compound information:
o Annotated Name is the compound record name from the sdbx file.
o Base lon [m/z] is the base ion from the MS1 extracted spectrum.
o Molecular Formula gives the chemical formula for the identified compound (i.e., target).
o

Match Score is the match score calculation using the target’s accurate mass and the
calculated exact mass.

o Mass Accuracy is the mass accuracy calculation using the target’s accurate mass and the
calculated exact mass.

o Detected Adducts is the adduct which is detected in the extracted spectrum and applied in
the exact mass calculation.

Calculated Mass is the exact mass for the target with the detected adduct.
o Database Name is the name of the imported sdbx file used as the target list.
Record ID is the specific record ID from the sdbx file to identify the detected target.
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Action

Result

2 The Peaks Table can be filtered/unfiltered

by selecting/deselecting the filter icon (? )
located on the Standard Toolbar.

When the filter is selected:
o The Peaks Table hides any row that does not have a detected target.

e The Peak Boxes on the Chromatogram are filtered to match the displayed rows in the Peaks Table.

e The Database Search table will only display matches for peaks visible in the Peaks Table.

2 46233 1 423921 0.92 2880406€ 0.0843  342.1694  Naltrexone CaoH23NO4
2 51261 (1 A21400  naa 200420040 N7NE 1611071 Trmtamina oM

 Analysis Profiles:  <no profile> - Ef@ mﬂm@ 2 2 g L H LS md&iﬁ Jhlhmx
DS BT % onvose . - ospayvsiee: 1 - Bl [Iy] vy vetnos: veconvorion = [Q@)|T|
Database Search vax
sesm RT [min] & # Match Score
510 29116 # 1 Dimethyl 3-0...  90.58
RANRADRARN 11 k o 46233 ® 1 Dimethyl 3-0.. 89.13
et JLER]F DAL 0 ibefbeiibec 51361 ® 1 Butanoicacid  69.37
[ R R R R N A N ) 57617 @ 1 Atropine 96.91
i 61627 @ 1 Homononact.. 91.27
62199 ® 1 Sulfadimetho.. 97.59
6.3051 No match fo...
6.9009 ® 1 Quinine 97.37
2 7.9322 1 3-[(6,7-Dimet.. 84.05
= — e T o e 80051 @ 1 Dimethyl3-0.. 9006
8.7637 # 1 Dimethyl 3-0.. 9038
8.7856 @ 1 Dimethyl 3-0...  90.38
89328 ® 1 Triphenylpho..  95.50
157.0495 277.1794 “Y XY _MS 1 evel 2 Raw Soectnim 1003 at 2 9185 min 89629 & 1 Triphenylpho.. 95.50
100 260 ! 360 "abo T 500 660 ! 760 ' 860 ! 960 ! 10'00 9.1204 = 1 Praziquantel 94.64
9.6906 # 1 Ibrutinib Rac..  87.12
MASS CHROMATOGRAM m/z RANGES 176475 @ 1 Tetrabutylam.. 99.14
RT Chi¥ Peak A3 Peak A3 Peak H¥ FWHM ¥ Base lon ¥ Annotated Name % Molecular
1 2.9 1 0.34 1 1 Caffeine CgHyoNsg
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Action

Result

3 | Select the Transfer To (25" 19) par to
transfer to Reportlt ( <& Reportit)

The Select a Report Template dialog window is launched:

| Select a Report Template X

Please select one of these templates:

Title
LC_Expert_LC-MS_Landscape
LC_Expert_LC-MS_Portrait

LC_Expert_LC-MSMS _Landsca...

LC_Expert_LC-MSMS_Portrait

File Path

C:\Users\Public\Documents\,|
C:\Users\Public\Documents\,
C:\Users\Public\Documents\,
C:\Users\Public\Documents\,

{ |
HoHEL=M

OK Cancel ]

4 Select “LC_Expert_LC-MS_Landscape” on
the Select a Report Template dialog
window. Click OK.

The Report is generated displaying the accurate mass information from the Peaks Table:

Reportit

Del . B8 - X : ik

T — S PP XY R NN K
Drawin. » 8 X ﬂ ! ?. :Ii ‘l ? ?

‘ L\‘ ‘n;n WILEY

Reactions

Clip Art Report] X

Note: The active display for the Chromatogram will be retained in the report (e.g., filtered versus unfiltered
chromatogram and tables).
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Action

Result

LC Expert.

Use the Back Arrow icon (‘1‘3 ) to return to

LC Expert is active.

Edit Column Display.

6 The Peaks Table can be modified by right
clicking directly on the table and selecting

Click Cancel to close the dialog window.

The Column Selection dialog window is launched, which allows for hiding columns and rearranging their
order.

| &7 column Selection x
I

Displayed Columns: Hidden Columns:

RT [min]
Charge

Peak Area
Peak Area [%
Peak Height

| |Database Name

| |Record ID
FWHA
Adducts Accurate Mass

Make Default Selection oK Cancel

selecting Copy to Clipboard.

7 The Peaks Table can be copied into a
document by right clicking on the table and

The table is copied into a document:

A B C D E F G H 1 J K L M N o P Q
1 RT[min] Charge Peak Area Peak Area [ Peak Heigh PWHM [mi Base lon [ Annatated Molecular Match Sco Mass Accu Detected £ Calculatec Adducts AcDatabase I Record 1D
2 1 29116 1 155375 034 16E+07 0.0518 185.088 Caffeine CgH,N,0, 9567 -0.66 [M+H]* 195.088 1.0073 Pharmacer 40
3 2 4.6233 1 423921 092 2.9e+07 0.0843 342.169 NaltrexoneC,,H,,NO, 7173 -1.79 [M+H]* 342.17 1.0073 Pharmacer <
4 3 51361 1 431499 084 3E+07 00705 161.107 TryptaminiC,H,N,  98.85  -1.49 [M+H]* 161107  1.0073 Pharmace: 2:
5 4 57617 1 983013 213 8.8E+07 0.0534 200175 Atropine  C,HuNO, 7402 -1.66 [M+H]' 200175  1.0078 Pharmace: £
6 5 61627 1 245369 053 34E+07 00882 311.08 SulfadimelC,H, N0  99.12  -1.42 [M+H]*  311.081  1.0073 Pharmace: 4
7 6 62199 1 1246220 27 9.2E+07 0.0622 368.173 PrucalopriC,HCIN 3946  -164 [M+H]'  368.174  1.0073 Pharmacet 1
B8 7 6.3051 1 1025169 222 2.1E+07 0.1865 320.188 Chloroquir C,zH,,CIN 96.12 -1.88 [M+H]" 320.189 1.0073 Pharmacer 30
9 8 6.9009 1 3405334 7.39 1.6E+08B 0.0498 325.19 Quinine G, H,,N,0 9998 -1.83 [M+HJ* 325.191 1.0073 Pharmacet 12
10 9 79322 1 430593 093 24E+07 0.0856 206.103 MebendazC,H,N,0  98.52  -0.83 [M+H]'  206.103  1.0078 Pharmace: 4
1 10 7.9322 1 430593 083 24E+07 0.0856 393207 DexamethiC,Hy,FO, 9974  -0.84 [M+H]* 393207  1.0073 Pharmace: EE
12 11 80051 1 3244212 7.04  2E+08  0.0894 393207 DexamethiC,H,FO, 9976  -0.84 [M+H]' 393207  1.0073 Pharmace: a:

The active display for the Peaks Table will be retained in the report (e.g., filtered versus unfiltered table).

tab.

TESTMIX2_180504_... ...11_06.mzXML

8 In LC Expert, close the chromatogram file

by clicking the X icon ( x ) on the bottom

X

The chromatogram is closed.
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Example: Create a User Database for Targeted Analysis Search

This section describes how to prepare the user database that is used for targeted analysis searching, such as the sample file in the previous

section.
Action Result
1 To execute targeted analysis searching The Minelt application is displayed:
within a Chromatogram, a user database Minelt x

with compounds is required for searching.
Begin by opening the Minelt application

(

), typically found in the Data toolbox.

0@

Display Profiles:

Lookup Compound:

Structure/Properties

Zoom up to 400%

Substructs  Sel. Substructs  Original Data Files
All Properties

History
Attachments Preferred Properties

Name Value

2 Create a user database:
Select Database > New.

The New Database Creation dialog window is launched.
B New Database Creation X |
Data Source
© Create on local system

Database File Browse...

Database Name:
Database Abbreviation:

Version: 1.00

First ID:

Primary Copyright Message:

Brief Copyright Message. oK

Cancel
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Action

Result

3 Fill in the required database information:

o Database File save location. Click
Browse to select the location and give
the file a name.

e Database Name.

o Database Abbreviation (at least 3
alphanumeric characters).

Click OK to proceed.

A blank database is opened in Minelt:

Minelt x
D@ = = By P A% Lookup Compound: PubChem M
Display Profiles: ' <no profile> - B -
e "1 (L] e o ~
B 4+ @ o wihg e b ] e v Rl P 52 3 L alt s A A
Structure/Properties - X
() Zoom up to 400%
Double-click to edit structure in ChemWindow.
Substructs  Sel. Substructs  Original Data Files  History
All Properties Attachments Preferred Properties
Table Plot Related Compounds View
- Name Value
ID A Name = Siectrum <auto> (N.A.)P Chemical Structure
Add...

SDBX DB:STR X

4 Double click on the Name cell in the first
blank row of the Table.

The Property dialog window is launched.

5 Enter “Amphetamine” in the proceeding
popup. Press OK to save.

Amphetamine is displayed as the Name property in the first record (ID 1).

Table Plot
ID A Name

Related Compounds View

% | Spectrum

Amphetamine

108658-REV20250822 Copyright ©2025 by John Wiley & Sons, Inc. All rights reserved.

WILEY




H KnowltAll Training

LC Expert 22 ”

Action Result
6 Double click in the Structure/Properties ChemWindow is launched as a popout window:
window where it reads “Double-click to oy o x|
edlt structure in ChemWindOW”. fle Edit View Amange Colors Chemistry MSTools Help
DEW &~ . |
_ ) 7 o 2 RAQ
e T BT O DO I TS O DO R A O T O
|6 @ ||
0 ~| |
=2l I
1 19}
Bone o ]

£t Stuciel  Edited Structure X

7 Copy the given SMILES string to clipboard: | The struture for amphetamine appears in ChemWindow.

Zoom up to 400%

c1(cccececl)CC(N)C NH,

Then select Edit > Paste Special and HC™ ™y

select SMILES. A

©
8 Click Save to proceed. The structure is displayed in the Minelt user database:

Mén;naﬂ BB P o compens PubChem :
Display Proffes: <1 profie> - il
B+ MWD D - i Ag e e ) UL 0 el B 32 0 UL gl [ 4

Structure/Properties ~ax

Substructs  Sel. Substructs  Original Data Files  History
All Properties  Attachments  Preferred Properties

Tale | Plot Related Compounds View A )

5-3-2-4-6-H/h2-6.8H,7,10H2

InChikey KWTSXOURSIMOCE-
UHFFFADYSA-N
Molecular Weight 135.210 g/mol

1D A Name $ Spectrum <autos (NA)W Chemical Structure _
Formula CeHpN
1 |Amphetamine ok
InChi IChi=15/CaH13IN/ a-
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Action Result
9 To add the compound’s expected The Retention Time property value appears in the dialog window:
Retention Time, navigate to the P «
Structure/Properties Table and click Add
Add.. Property: | oK |
button ( ). - —
|Range ancel
Type Retention Time in the Property — ’ i cancel
dialog window. ' '
Comments: Save and Next |
Record... |
| 1
L ]
10 | Enter the value “3.7” in the Property dialog | The Retention Time is added to the record.
window in the cell next to Value. Retain the — i
default units of “min”. Select OK to proceed. e Chi=1S/COHTANGCT.
8(10)7-9-5-3-2-4-6-
9/h2-6,8H,7,10H2,1H3
InChiKey KWTSXDURSIMDCE-
UHFFFAOYSA-N
Molecular Weight  135.210 g/mol
Retention Time 3.7 min
Note: Retention Time is not required for the database file. If no value for Retention Time is included, then the
all time points will be scanned for the compound.
11 | Add more compounds to the database. Upon clicking on the next row in the Table, it becomes highlighted to depict that it is active:
Begin by clicking on the next row in the e (i A
Table. ID A Name < | Spectrum <auto> (N.A.)P Chemical Structure ]
1 1 Amphetamine «C)Ej 1
O
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Action

Result

12 | Add the following compounds into the user
database by repeating steps 4-11.

Name: Methamphetamine

SMILES:
c1ccec(c1)C[C@H](C)NC

Retention Time: 3.85 min

Name: Naltrexone
SMILES: Provided in the Result cell
Retention Time: 3.25 min

Naltrexone SMILES:
O[C@]12[C@@]3(N(CC[C@@]11C4=C(C(=CC=C4C3)0)O[C@]1(C(CC2)=0)[H])CC1CC1)[H]

Methamphetamine and Naltrexon are added to the database.
Minelt x
D= B By %) Lookup Compound: PubChem

Display Profiles: <no profile> x EE
B+ L v o mhg e ik b (s i 0l 52 010 ol g
Structure/Properties

[JZoom up to 400%,
H

S
s

/ o

\ 0

.
p¢

Preferred Properties Substructs

Table Plot Related Compounds View —
ID A Name | Spectrui<auto> (N.A.)P Molecular Weig> Formula =/ InCh Sel. Subsuucls. Original Data Files History
InChl All Properties Attachments
1 1 Amphetamine 135210 g/mol  CegHyisN N/cl Name R £
3-24 1-2,5-10H2/415-,18+,
InChl 19+,20-/m1/s1
2 2 Methamphetamine 149.237 g/mol  CyHysN SN/c InChiKey DQCKKXVULIGBQN-
XFWGSAIBSA-N
Molecular Weight ~ 341.407 g/mol
3 3 Naltrexone 341.407 g/mol CyeHasNOy 3 - - -
Retention Time 3.25 min

This user database of in-house compounds can be used for Exact Mass searching in LC Expert.

13 | Mouse over to the Previous Application
icon (4=' ) and click on the down button

(™). Choose LC Expert to return to the
selected application.

&= -

X
'L | LC Expert

@ Browselt

LC Expert application is active.
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Action Result
14 Using the open raw file icon (W) located 'I;t;e selected Chromatogram opens in LC Expert (e.g., Compound_1_POS.mzML) and deconvolutes:
. x
in the Stanc‘l‘arfj Toolbar of LC Expert, —E"P"Mism:  EREZ R L oo o b 6 e a0
navigate to C._\Users\Publlc\Publlc DB B o - Wl M| Avatss Metnost Decomvoition = |QU@). T
Documents\Wiley\KnowltAll\Samples\LC- Database Searcn vax
MS\”. RT [m.. @ # Match Sco...
0.7029 No matc...
Open one of the raw Chromatogram files: o :::::;:gr
e Compound_1_POS.mzML 290075 1 Ethyl 42 8955 |
- = 3.2882 Searching...
. Compound_Z_POS.szL 354938 1 prTqueng 8893
* Compound_3_POS.mzML 8593 1 Mageation 5575
) ,'.iz'?sf,t BT gaazum - MS Level 1 Extracted Spectrum 316 at 29007 min | . o o mate
s
20.3356 No matc...
143,023 A2 - S | euel 2 Raw Snecinim 317 at 2 460 min
: < - e i T o it M
, B [min] A Cha® gs,atl}‘me: Peak Are® ;I"ceualltllg_e:ié FWHM [n% Base lon [m® Annctated Name e
3 | 2.5875 100166 1.68 987032.8 1.1013 I
4 5668 1066107.0 |0.9490
Note: Specific results in the Database Search Table depend on user settings and databases available in user
license.
. . One target from the database is found in the chromatogram:
15 Click on the Targets icon ( ) or choose 9 g
Analysis > Targeted Analysis. | Target Search Resuits X
Navigate to and select the structure |
database file saved in Step 3 of this section. o Taroets detected: 1 of 3
After reading the Target Search Results ( ’ T
popup, click OK to close the popup window. | !
L [ oK
e Amphetamine is detected in “Compound_1_POS.mzML".
Methamphetamine is detected in “Compound_2_POS.mzML".
Naltrexone is detected in “Compound_3_POS.mzML".
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Action Result
16 | Note: User settings for Targeted Analysis The available Targeted Analysis settings are:
can be updated by selecting File > Settings e Mass Tolerance for accurate mass deviation tolerance.
and choosing the Target Analysis tab. . i o .
¢ Retention Time Threshold for the retention time tolerance in seconds.
o Match Retention Times checkbox turns this setting on/off.
o Hide Target Search Results checkbox prevents the Targets Search Results popup from appearing
when selected.
e Mass Adducts Databases allows the user to import additional adducts in an sdbx file, to be used in
the targeted analysis search.
o By default, only [M+H] or [M-H] adducts are scanned for in the Chromatogram.
o To add additional adducts, click the Browse to Add button and navigate to “Additional
Adducts.sdbx” found in the LC-MS samples folder (see next step for more information).
Mass Tolerance: = B
B Match Retention Times
17 | Note: Users can create their own adduct To prepare an adduct library, the following information is required:
libraries by modifying the sample sdbx file e Name: used for adduct labels
“Additional Adducts.sdbx” from the LC- ) S ) .
MS samples folder e Formula: used to calculated the isotopic adduct radio.
(“C:\Users\Public\Public o KnowltAll has been designed to recognize adduct losses by incorporation of a subtraction (-)
Documents\Wiley\KnowltAl\Samples\LC- symbol, e.g., adduct [M-H] is be depicted as -H, and adduct [M+CI-H] is depicted as CI-H.
MS\”), or by creating their own database file o Selected lon Charge: gives the ion charge and polarity where the adduct should be scanned.
following the standards provided in this .
sample file. o E.g., The adducts [M-H] and [M+CI-H] should be -1 and -2 correspondingly.
o Positive ions do not need a plus (+) symbol because the adduct is assumed to be positive
(unless specified with a — symbol, denoting a negative adduct).
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Example: Manual Deconvolution

In some cases, a user may prefer to perform their own peak selection for deconvolution, which can be performed using LC Expert's manual
analysis method.

Action Result
1 Begin by opening an LC-MS The chromatogram opens in LC Expert application. The Analysis Method is visible on the Standard

chromatogram file in LC Expert. This Toolbar, and is set to the last applied method:
example will use o

“TESTMIX2_180504_MAS011_06
.mzXML” located in
“C:\Users\Public\Public

S <0 proie> . W LA 2 o de ok i N e el L] 20
D@ W™ M onvoe|. - |Dipaymsiet 1 - B Analysis Method: Deconvolution -.-

Database Search v ax

Documents\Wiley\KnowlItAl\Samples\L spemsassspe KM & # Mach Score
C-MS\”. 510 . ) 13517 ® 1 Caffeine 96.32
1.5402 1 Dimethyl 3-ox.. 90.43
| — 01181 VI VY 29116 @ 1 Dimethyl 3-ox.. 90.58

) TR T T8 T 20 46233 Searching...
5.1361 & 1 Butanoic acid 69.37

5.3272 Searching...
5.7617 & 1 Atropine 96.91
6.1627 1 Homononacti.. 91.27
o ASSanoms  ssezi___ soossss ~ M3 tevs | Extiaced Specinm K0 SLL51 min 62199 & 1 Sulfadimetho.. 9759

B7 *SARAARESY PARBLAREPY PARBAAREDS PARRAARSRS PARRLERER? FURMLEREGS PARBLAREPY PARMAARERS FARMLARIA VY 63051 No match fou...

mlz 6.9009 & 1 Quinine 97.37

77111 Searching...

Database Match 7.9322 Searching...
5.0598  195.0875 20— MS | evel 2 Raw Soectnim 454 at 1 375 min 80051 ® 1 Dimethyl 3-ox.. 90.06
100 200 300 ab0 | st0 o edo 700 ' 8bo ' 9o 1000 85725 @ 1 4-Amino-N-(4.. 89.88
£ 8.7637 ® 1 Dimethyl 3-ox... 9038
MASS CHROMATOGRAM m/z RANGES 87856 @ 1 Dimethyl 3-ox.. 9038
Peaks 89328 & 1 Triphenylphos...  95.50
RT [mirh Chi® Peak A% Peak A% Peak H¥ FWHM ¥ Base lon ¥ Annotated Name % Molect 89629 # 1 Triphenylphos.. 95.50

1 3517 157059 |0.34 8777806.10.0652 9.0292 Searching...
2 1 1.5402 527119 1.14 19420777 0.1541 91204 & 1 Praziquantel 94.64
2 20114 166278 naa 1CCARQGE N NEIR 96906 & 1 Ibrutinib Race... 87.12
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Action

Result

2 | Using the Analysis Method dropdown
menu on the Standard Toolbar, select
Manual.

Analysis Method: Manual -4

LC Expert enters Manual mode:

e All previously deconvoluted peaks become cleared from the Peaks Table and Database Search
Table.

e The Average Range Bar appears below the Chromatogram panel. Use this to select a series of MS
scans to be averaged as the analysis region.

e The Background Range Bar appears above the Chromatogram panel. Use this to select a
background region to subtract from the analysis region.

Analysis Profiles:  <no profile> - @ < JLEIHB 3 3 g4 H oL i&iﬁ JLJL&
DF S HF ™ oot |+ - [Dispaymsiover 1 = Bl Analysis Method: Manual -Ql@ 7

Database Search v ax
BACKGROUND RANGE BAR RT [m. # Match Sco...

AVERAGE RANGE BAR

Lo

| 2529727 371.3151 511.4715
L2220

1do 200 3o 400 500 600 o 8do ado 1000

miz

Database Match

Peaks
RT [min] & Char®| Peak Are’| Peak Are’| Peak Heifs| FWHM [n®| Base lon [m% Annotated Name N
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Action Result
3 | On the chromatogram, navigate to a An analysis region is highlighted using blue coloration on the Chromatogram. An extracted MS spectrum is
desirable peak for analysis. Using the created across the selected region. Additionally, if the region contains MS/MS scans, then an average of the
Average Range Bar, click the left mouse MS/MS scans will be searched in the libraries and populate in the Database Search Table:
buton down and drag horizontally down the | (CExpert
bar to select a region across a peak. T R . FE@ WLILEIL@ 5 9 Mg 4+ M LK mﬂﬂlﬂaiﬁ &hm %

Release the mouse button to accept the

region. DEFE HTH ™ oMo+ - |Dspaymsiee: 1 - By Analysis Method: Manual -

) vax
RT[m. = # Motch  Sco..

| 11.597... & (34-Dihy... 90.04
S W | Jn‘ . M Y —— S  Aa A AMAAAAMAANAMA A
) T T ——

(34-Dihy... 89.42
Raw Spectrum

#

1

2

3 Koningini.. 84.80
4 2-Methyl-... 84.32
5 1-(Diphen... 84.25
6

7

8

9

1-(Diphen... 82.51
Koningini.. 81.34
Isolysergic... 81.00

— Raw Spectrum 4453 at 13.0198 min

511.4715
458.3471) | | 590.4257 678.4782 758.2217 832.2406 Brefeldin A 80.53

0 e
v T T T T T T T T 10 (3,4-Dihy.. 79.93
100 200 300 400 500 600 700 800 ) 1000 ¢ 4
mlz
Database Match
D546 143.0703 157.0495 171.1491 1851172  208,128' - Averaae Soectrum (11 5974 - 12 2120 min)
140 160 180 200 . 220 240 260 280
miz

MASS CHROMATOGRAM m/z RANGES

RT [min] A Chai®| Peak Are’s| Peak Are Peak Hei® FWHM [n% Base lon [m% Annotated Name SN I

Note: To search a single MS/MS scan instead of an average, do not select a region using the Average Range
Bar. Instead, click directly on the chromatogram to choose a single timepoint for searching.

108658-REV20250822 Copyright ©2025 by John Wiley & Sons, Inc. All rights reserved.

WILEY



H KnowltAll Training LC Expert 30 H

Action Result
4 | On the chromatogram, navigate to a A background region is highlighted using red coloration on the Chromatogram, representing the baseline to
desirable baseline region to represent the subtract from the analysis region. The search results in the Database Search Table will refresh according to

background. Using the Background Range | the updated region selection.
Bar, click the left mouse button down on the | e e e x
and drag horizontally down the bar to select |  auysseoties <o poties - W (RLLE® o o fg 4 ML 0 ] et b dufsb] X

a region. Release the mouse button to DFFE B Ry " onvose |- - Dispaymstever 1« Bl (M| Anaiysis Method: Manual - 74

accept the region. —E Dataase Search vax
RTfm. = # Match  Sco.

| 11.597.. & 1 (34-Dihy.. 9057
i 2 (34-Dihy.. 89.17 :
oty o AL 5 ] bt A A e 3 Koningini.. 8621

R B A B A R AT A M o 2metyt.. 8486
min 5 1-(Diphen... 83.22
] 6 1-iphen.. 8094

7 Koningini.. 80.93
8 Lysergica.. 80.86

0 e TR SN0 g s 8T B St OO0 M ORI e i 9 Isolysergic.. 80.50
B T e ko s ebo 7o edo | ed0 1000 Wb tyrroes: 7308
D546 143.0703_157.0495 1854172 (zbaqger — Average Spectrum (11,5674 - 12 1883 min), Sublracted (
1do 160 1o 200 20 2o 260 280
miz
RT [min] A Chai® Peak Ares Peak Are| Peak Hei® FWHM [n% Base lon [m® Annotated Name <+ Mol
5 | Note: LC Expert will retain the last used The chromatogram becomes automatically deconvoluted, as seen in Step 1 of this section.
Analysis Method. To prepare for future )
y prep Analysis Method: Deconvolution =

steps in this documentation, change the
Analysis Method back to Deconvolution.

Analysis Method: |Manual

Deconvolution
Peak Picking
Manual
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LC-MS/MS Spectrum Searching Methods

How to use KnowltAll Searchlit to Apply Advanced Algorithms for Spectrum Searching

Purpose

These exercises demonstrate how to use KnowltAll Searchlt to tune search methods for single MS/MS spectral searches.

Objectives

These exercises will teach you how to:
»  Apply MSforlD search algorithm
»  Single spectrum search methods: Adaptive Search, Precursor lon Filtering

» Use Peak m/z Search method when searching computed libraries

Background Training Files Used in This Lesson

e Folderfiles in
KnowltAll has vast tools for LC-MS/MS spectral searches. In addition to the deconvolution tools in C:\Users\Public\Documents\Wiley\KnowItAl\Sa
LC Expert, users can search single spectra in Searchlt application. Here they gain access to even mples\LC-MS

more search algorithms and search controls. This includes MSforlD search algorithm for high

accuracy LC-MS searching, patented adaptive searching, tools for precursor ion filtering, and more. KnowltAll Applications Used

e  KnowltAll LC Expert

e  KnowltAll Searchlt
e KnowltAll Minelt
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MSforlD Searching
Introduction to MSforlD Searching

The many challenges for preparing tandem MS search libraries and algorithms for unknown compound identification are well known and documented.
Nonetheless, search tools and databases remain a critical part of the tandem MS workflow. The MSforID search method was designed to address these
challenges, such as demonstrating a robustness against instrumental variability when searching quality databases and a high tolerance to variability in peak
fragmentation patterns (i.e., between the correct database match versus its experimental spectrum).® MSforlD was positively evaluated using different instruments
(e.g., QqTOF, QqLIT, QqQ, LIT, LIT-FTICR and QTRAP) by different manufacturers and in different laboratories.?*

The approach for MSforlD searching is to compare the search query against a library of compounds where multiple CID spectra exist for each compound record.
The compound records contain multiple spectra measured at different collision energies creating the series of spectra for the compound. The MSforlD search
algorithm then compares the query spectra to the series of CID spectra for the compound (Figure A). This is dissimilar to typical databases search algorithms that
compare the query to a single spectrum per match (Figure B).

(@) MsforlD Search (b) NIST MS Search

sample sample spectrum
spectrum
| ] series of
o reference spectra reference spectrum

mp1 mp2 mp3 mpd4 mpS mp6 mp7 mp8&8 mp?2 mp10

[ Y N Y B
v

MF, RMF, Prob

ramp

Figure A) MSforlD and B) NIST MS Search identify search methods. (Reprinted from Ref. 3)

The MSforlD Algorithm

The MSforlD algorithm measures the average similarity of a query spectrum to the series of compound reference spectra. It is a probability-based matching
algorithm that analyzes:

*  The mass deviation for the precursor ion between the query spectrum and the database compound record.

*  The number of matching fragments between the query and the database spectrum.

*  The mass deviations and intensity differences for matching fragments.
For each search result, the algorithm calculates the Average Match Probability (AMP) for the compound’s database record that contains the series of spectra.
The Relative Average Match Probability (RAMP) is subsequently calculated, which is the normalized AMP value compared to the search results for the specific
query (i.e., from 0-100).2 Search results are presented in KnowltAll's Minelt by descending RAMP values, and the highest RAMP value is considered the best
match. A RAMP value of >40.0 is considered a very good match score.®
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Using the MSforIlD Search Tool in KnowltAll

Three search methods are available for MSforID searching in KnowltAll’'s Searchlt application: (1) Standard Search (default), (2) Composite Search, and (3)
Direct Search. The recommended search algorithm is the Standard Search, which applies the main published algorithm.® The Standard Search compares all
spectra in the database record to the query spectrum (as in Figure A) to compute the RAMP. Differently, the Composite Search compares the single averaged
spectrum for all spectra in the database record to the query spectrum using an adapted version of the MSforlD algorithm. The averaged spectrum is calculated in
real-time during the search, and the Composite Search can be faster when using very large databases. The Direct Search is a revised edition of the MSforlD
algorithm that aims to remove false positives from the hitlist.

Preparing In-House MSforID Libraries

The “Wiley Registry of Tandem Mass Spectral Data — MS for ID” database contains highly curated spectra for use with MSforID searching in Searchlt. To prepare
user libraries in-house that are highly curated for accurate MSforlD searching, the MSforlD database standards’ are recommended:
1. Measure mass spectra for the standard compounds at multiple collision energies (e.g., from 5 to 50 eV).
2. Filter low abundant signals in the standard spectra (e.g., less than 0.01%).
3. Prepare database records in Minelt using one precursor ion (e.g., M+H). If compound spectra detected from different adducts are available for your
library, separate these out into different records (e.g., M+H spectra in one record and M+Na spectra in a second record).

References & Additional Reading on MSforlD

1. M. Pavlic, K. Libiseller, H. Oberacher. Combined use of ESI-QqTOF-MS and ESI-QqTOF-MS/MS with mass-spectral library search for qualitative analysis
of drugs. Anal. Bioanal. Chem. 2006, 386, 62-82. doi: 10.1007/s00216-006-0634-8

2. H. Oberacher, M. Pavlic, K. Libiseller, B. Schubert, M. Sulyok, R. Schuhmacher, E. Csaszar, H. Kéfeler. On the inter-instrument and the inter-laboratory
transferability of a tandem mass spectral reference library: 1. Results of an Austrian multicenter study. J. Mass Spectrom. 2008, 44, 485-493. doi:
10.1002/jms.1545

3. H. Oberacher, M. Pavlic, K. Libiseller, B. Schubert, M. Sulyok, R. Schuhmacher, E. Csaszar, H. Kofeler. On the inter-instrument and the inter-laboratory
transferability of a tandem mass spectral reference library: 2. Optimization and characterization of the search algorithm. J. Mass Spectrom. 2008, 44, 494-
502. doi: 10.1002/jms.1525

4. H. Oberacher, W. Weinmann, S. Dresen. Quality evaluation of tandem mass spectral libraries. Anal. Bioanal. Chem. 2011, 400, 2641-2648. doi:
10.1007/s00216-010-4598-3

5. H. Oberacher, G. Whitley, B. Berger, W. Weinmann. Testing an alternative search algorithm for compound identification with the ‘Wiley Registry of
Tandem Spectral Data, MSforID’. J. Mass Spectrom. 2013, 48, 497-504. doi: 10.1002/jms.3185
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Example: MSforlD Search

This section describes how to execute an MS/MS library search using the MSforID search algorithm using the Searchlt application.

Action Result

1 | Using the Open Raw LC-MS Data File icon | The Chromatogram opens in LC Expert and deconvolutes:
( W) located on the Standard Toolbar in

. | Analysis Profles:  <no profie> - WY RAD® o5 2 g+ H L miﬁ e il |
LC Expert, navigate to DEEE BN e o o s oo <A@ T

“C:\Users\Public\Public

Database Search v ax

Documents\Wiley\KnowItAll\Samples\LC- panmanssgmapp| FTIM- © & Mih S
” 510" T Nt 13517 & 1 Caffeine 96.3.
MS\ . 1.5402 & 1 Dimethyl ... 90.4
29116 # 1 Dimethyl ... 90.5:
Open “TESTMIX2_180504_MAS011_06 PO
.mzXML” (C:\Users\Public\Public B utenic 683
- 5.3272 1 2-(Methyl.. 668
Documents\Wiley\KnowltAll\Samples\LC- 61 - 1,\1‘,0;”:' o
MS\). - - ; 61627 © 1 Homono.. 912
) o] 1210395 2000228 e st 3 el Exraced Spectum 4B ALINTMN 1 62199 & 1 Sulfadime.. 97.5¢

% o B 5o sl % 7% % oo o | o3 o matc..
69009 £ 1 Quinine 97.3
77111 @ 1 Tributyla.. 979
79322 1 3-[(6,7-Di. 84.0!
9.0598  195.0875 1o ~MS 1 el 2 Raw Snecinum 454 a1 1 3975 min 80051 @ 1 Dimethyl .. 90.0¢
100 200 alo abo 500 600 700 abo 900 1000 85725 % 1 4-Amino-... 89.8
87637 @ 1 Dimethyl .. 903
8.7856 = 1 Dimethyl .. 90.3i
89328 © 1 Triphenyl.. 955
89629 ® 1 Triphenyl.. 95.5¢
35 034 9.0292 ® 1 Tetrabutyl.. 989
2 | 1.5402 527119 114 19420777.2 0.1541 I 9.1204 ® 1 Praziqua.. 946
3 o117 e e 1 i o

2 | Click in the Peaks Table on the row with The peak at 8.93 min becomes selected in the Chromatogram:

RT equal 8.93 min to select the peak (i.e.,
row 18 using default deconvolution
settings).

\

| T U HETIH

— A

10 12 0 a1 18 20
min

INCLUDE RANGE BAR
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Action

Result

On the Transfer to bar ( Transfer to: ),

select Searchlt ( @ Searchit)

The Import of Multiple Spectra dialog window appears. The “MS Level 2 Raw Spectrum” option is selected by
default:

1 Import of Multiple Spectra X

Please select the spectra to import: =
279.093
MS Level 1 Extracted Spectrum 3055 « 4

MS Level 1 Raw Spectrum 3055 at 8.9

S Level 2 Raw Spectrum 3056 at 8.9

510"+

31074 219.0568

. 173.9515 201.0463  233.0719 !
100 150 200 250
miz

Select All Deselect All oK Cancel

Note: This dialog is used to specify which MS spectral scan will be transferred using the Transfer to bar.

4 | On the Import of Multiple Spectra
dialog window, retain the default
selection “MS Level 2 Raw Spectrum”.

Select OK to continue.

Searchit x|

Select MS (LC) search method

The Searchlt import dialog window appears with 2 different search options:
e  “MSForlD”, to open a new MSforlD search tab in Searchlt.

e  “Spectrum Search”, to use an alternative search algorithm (e.g., cosine, adaptive search, partial
spectrum search, efc.).

MSForlD

Spectrum Search

Cancel
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Action

Result

Select MSforID on the Searchlt dialog
window.

Note: If desired, the volume of peaks
included in the search can be modified
using the Intensity Threshold (%)
setting. Select Repick Peaks button

Repick Peaks
) to update the Peaks to

Search list using the updated threshold.

The triangle symbol (') reveals the
minimum peak height.

The MS2 raw spectrum opens in Searchit’'s MSforID Search window. The MSforlD Search window
prepopulates the information:

¢ lon Polarity which is the ion polarity information in the raw chromatogram file, if included in the raw file.
o If this information is not included in the raw file, then positive will be selected by default, and
this could be updated to negative by selecting the opposite radio button.
¢ Search Method is the specific MSforlD Algorithm that will be applied in the search. The last use
search will be selected as the menu option.
o Standard Search (default)
o Composite Search
o Direct Search
¢ Precursor lon (m/z) is the MS2 scan’s precursor ion information, if included in the raw file.
¢ Mass Tolerance (m/z) parameter sets the tolerance for MS spectrum peak m/z deviations.

¢ Intensity Threshold (%) parameter sets the minimum peak height for the MS spectrum peaks.

Searchit x
D& Saarch Profies. <no profie> - Bl

Search Categories

Tandem MS Search Peaks to Search

- Position(m/z) Rel. Intensity

95.0494 0.10
1280622 0.06
129.0701 0.06
Structure 141.0102 012
0.5+ 154.0779 0.07
Property/Name 1 171.0361 013
173.0517 112
MsforlD | 183.0360 on
— 185.0516 0.06
Search D ’ 100 150 200 250 201.0466 0.70
© User-Select miz 202.0536 0.07
203.0624 0.09
All Compounds lon Polarity: © Positive ) Negative @ open Spectrum File... 219.0570 52.42
2210617 0.10
Search Method: Standard Search 233.0727 081
263.0835 0.06
Precursor lon [m/z}: 279.0931 279.0931 100.00
Mass Tolerance [m/z}: 0.1

Summary Intensity Threshold [%]: 0.05 Repick Peaks Add

Hit List Size Limit: 50 |31 [JAllHits  Display Profiles: <no profile> Search

Note: A popup will display on the Warning dialog window if the raw spectrum is not detected to be an MS2
spectrum. This could be because the raw file does not contain MS Level information (e.g., such as imported .jdx
files), or it is the wrong MS Level (e.g., MS Level = 1). Click Confirm to bypass the warning and import the MS
spectrum into the window or Cancel to stop the process.
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Action Result
6 | In the MSforID Search window, change The Mass Tolerance is decreased:
the Mass Tolerance value to “0.01" m/z.
Mass Tolerance [m/z]: 0.01
Note: The Mass Tolerance value plays an impactful role in the calculation and final search results.
7 | Under the Search Databases section, The databases selection dialog window is displayed. In the example below, all available LC-MS databases were
click on User-Select option. added to Selected for Searching section.
Search Databases Searchit x
D& Search Profiles:  <no profile> - g

O User-Select

Search Categories  ,,ii,ue for searching:

H H H Internet databases are swit... Limit to spectral technique: MS (LC) Refresh Advanced.
Next to Limit to spectral technique ‘ i 2 .
. . N + Reference Name Records DB Code Location
optlon’ Choose MS (Lc) USIng the = # Computed LC-MS - Class Rule-Based Lipi.. 2505178 1oL <lLatest Version> I
dropdown menu. # User LC-MS - Class Rule-Based Lipi.. 673500 1oL2 <Latest Version>
Structure # Hit List LC-MS - Class Rule-Based Lipi.. 673298 oL3 <Latest Version>
i . Data Control LC-MS - Class Rule-Based PFA... 7081 10PF <Latest Vi >
Limit to spectral technique: MS (LC) ‘ mu TSR S e atest version
Property/Name
Then select databases for searching e AGAR Akl Remove AY
using by clicking on the specific database e Selected for Searching
. . earch Databases
row in the database list, followed by the Name Records DB Code  Location
O User-Select LC-MS - Class Rule-Based Lipids Library 673500 1012 C:\Users\Public\Documents\Wiley\KnowltAll\Data I
Add LC-MS - Class Rule-Based Lipids Library 673298 103 C:\Users\Public\Documents\Wiley\KnowItAl\Data
All Compounds LC-MS - Class Rule-Based Lipids Library 2505178 101 C:\Users\Public\Documents\Wiley\KnowltAll\Data
Add bUtton ( ) LC-MS - Class Rule-Based PFAS Library 7081 10PF C:\Users\Public\Documents\Wiley\KnowItAl\Data
LC-MS - Class Rule-Based Polymer Library 202752 10PO C:\Users\Public\Documents\Wiley\KnowltAll\Data

Select by Browsing

Hit List Size Limit: 50 = All Hits Display Total Records to Search: 4623622 Search

Note: Available LC-MS databases depend on the specific user license.
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Action

Result

Select Search button (‘
execute the search.

Search

|)to

The best match for the spectrum query is displayed in Minelt. The Table displays the columns:
e AMP (Average Match Probability), which is the average probability that the reference compound

record could be the query spectrum.

* RAMP (Relative Average Match Probability), which is the AMP value relative to the total search

results.

o By default, the search results will be organized by decreasing RAMP value.
e Precursor lon m/z Difference which is the m/z difference between the query’s precursor ion and the

database record.

Minelt x
D Br‘ % Eh ‘ }‘E Lookup Compound:
Display Profiles: <no profile> - EE@
1 Ly 1] [t 1 Y ” -
B 4+ L o e b ha k] e v e P 52 30 T s de A AT
— Structure/Properties v ax
() Overlay All 279.0938°5 1-Ch ript k
Property: 219.0568 Zoom up to 409%
Name 0_P1.0463 ‘ 233.0719
1.0461 219.0566
1-Chloro-3-(!
1-Chloro-3-(1 279.0930
1-Chloro-3-(1 v v v v ¥ v N
Chioro3 (l 200 2%0 240 280 280 3do 350 sdo ™
1- joro-3-( miz
1-Chloro-3-(1 ¥
- MS (LC) (13)
Pref P i
Tale  Plot Related Compounds View T Bl
alora a Sel. Substructs  Original Data Files Histol
RAMP ¥ AMP % Precursor lon m#| Tags DI%/ID % Spectrum <auto> (MS (LC)) P Ne ARSTUCES | O ‘ story
| All Properties Attachments
1 29.81 513.2911 {0.0002 3 Name Value
Comments micromal/L in
. . T water/acetonitrile/form |
2 1703 2932721 0.0002 ws2+ 5377 uj acid (50/50/0.1)
ox Spec=Consensus
Nreps=30/30 Mz_diff=
Ph 0.7ppm Vial_ID=37522
=) 1530  263.4528 0.0002 WIS2+ 40784 Data_source:Met_Lumc

Note: Each row in the search results Table represents a match for the compound record’s series of specitra,
and each compound record can only be returned once as a match result. In the Table, each compound
record’s MS spectra will retain the order in which they exist in the database, i.e., the first spectrum in the series

will always be displayed first in the search results.

ph
2 2019 11h~JRR4
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Action

Result

9 | Navigate to the Previous Application LC Expert application is active.

icon and click on the down button (™).
Choose LC Expert to return to the
selected application.

& "| ~ Transfer to:

Q Searchlt ]

| L LC Expert

@ Browselt |
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Example: Spectrum MS/MS Searches using Searchit

This section describes how to execute an MS/MS library search using spectral search algorithms in Searchlt application: spectrum search and
patented adaptive searching.

Action Result

1 | Continue with the Chromatogram from | The Import of Multiple Spectra dialog window appears. The “MS Level 2 Raw Spectrum” option is selected by
the last section. In LC Expert, with the default:

scan from the previous Step 2 still e x
selected, use the Transfer to bar [ Ffemseseect the sperte o o 3
279.093
Transfer 101 MS Level 1 Extracted Spectrum 3055 4
( ) to Send the Spectrum to MS Level 1 Raw Spectrum 3055 at 8.9 |5.4973
i
Searchilt ( Q Searchity 10
3 mv: 219.0568 ’
210"
104
E o 173.0515 201.0463 | 233.0718 I
TLSU 150 i 200 250
miz
Select All Deselect All OK Cancel

Note: This dialog is used to denote which MS spectral scan should be transferred using the Transfer to bar.

2 | On the Import of Multiple Spectra The Searchlt import dialog window appears with 3 different search options:
dialog window, retain the default e “Replace existing MSforlD search”, to override an existing search in Searchit.

selection “MS Level 2 Raw Spectrum”.
Select OK to continue.
. (t)p;an spectrum search in new document”, to use an alternative search algorithm (e.g., cosine, adaptive,
etc.).

| searchit x
|
i

e  “Open MSforlD in new document”, to open a new search window in Searchit.

A MSForlD search is already loaded. How would you ike
1o import the new spectrum?

Replace existing MSForiD search
Open MSFor|D search in new document

Open spectrum search in new document

Cancel
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Action Result
3 | Select “Open spectrum search in new The MS2 raw spectrum opens in Searchlt’s Spectrum Search dialog window. Searchlt recognizes that the
document”. spectrum search type is LC-MS and is labelled as Spectrum MS (LC):
Searchit v i
D W Search Profiles: <no profile> - E g [% + L‘&JE" @ > % é"—

Search Categories Number of components: Search Method:
Spectrum MS (LC) 1 (Single)

Dot-Product (Cosine) Optimized Corrections Advanced Settings...
0 Spectrum [_J Accurate Mass Search (] Adaptive Search [JFilter by Precursor m/z .09 ! “JReverse !
EXCLUDE RANGE BAR
| Peaks )
14 | | 1 279.0930
_J Structure 9
0.8+
| Property/Name ]
06—
MSforlD 219.0568

For further control of the spectrum search:

¢ Include Range Bar and Exclude Range Bar allow for including/excluding specified areas on the
spectrum.

e Search Method allows for changing the search algorithm, such as from Dot-Product (Cosine) to Peak
m/z Search (which is further described in a later section).

4 | In the Spectrum MS (LC) window, select | Accurate Mass Search is selected:
the checkbox next to Accurate Mass - . .
Search and Filter by Precursor m/z. Accurate Mass Search [ Adaptive Search @ Filter by Precursor m/z Molecular m/z: 279.0931

e Accurate Mass Search retains high resolution information included in the spectrum query and
database record when performing the search.

e Filter by Precursor m/z will filter the database search results by the precursor ion information from the
raw spectrum.

. . Advanced Settings... .
Note: Click Advanced Settings button ( ) to modify the Precursor lon Tolerance and

Instrument Resolution settings for Accurate Mass searches.
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Action

Result

5 | Under the Search Databases section,
click on User-Select option.

Search Databases

O User-Select

Next to Limit to spectral technique
option, choose MS (LC) using the
dropdown menu.

Limit to spectral technique: MS (LC) v

Then select databases for searching
using by clicking on the specific database
row in the database list, followed by the

Add
Add button ( )-

The databases selection dialog window is displayed

added to Selected for Searching section.

Searchit
D& I Search Profiles:

Search Categories

Spectrum
Peaks

Structure
Property/Name

8 MsforlD

Search Databases
O User-Select

All Compounds

Hit List Size Limit: 50 3 All Hits

<no profile>

Available for Searching:

Internet databases are swit... Limit to spectral technique: MS
‘ # Reference Name

| # Computed LC-MS - Class Rule-Based Lipi..
| & User

[ + Hit List

LC-MS - Class Rule-Based Lipi..

LC-MS - Class Rule-Based Lipi..
‘ Data Control LC-MS - Class Rule-Based PFA..
Add Al Add

Selected for Searching:

Name

LC-MS -
LC-MS -
LC-MS -
LC-MS -
LC-MS -

Records DB Code

Class Rule-Based Lipids Library 673500 10L2
Class Rule-Based Lipids Library 673298 1013
Class Rule-Based Lipids Library 2505178 10L

Class Rule-Based PFAS Library 7081 10PF

Class Rule-Based Polymer Library 202752 10PO

. In the example below, all available LC-MS databases were

x
(Lc) Refresh Advanced
Records DB Code Location
2505178 oL <Latest Version> I
673500 1012 <Latest Version>
673298 013 <Latest Version>
7081 10PF <Latest Version>
Remove All
Location
cav \Doc y Data I
CAU: \Doc y Data
cAU \Doc y Data
CAU: Doc y Data

C:\Users\Public\Documents\Wiley\KnowItAll\Data

Select by Browsing..

Display Total Records to Search: 4623622

Search

Note: Available LC-MS databases depend on the specific user license.

6 | Click Search to execute.

The best match for the spectrum query is displayed in Minelt:

Minelt
D&#& =

Display Profies:

Overlay All |
Property: 1
Name od

{

Triphenylp! |
Triphenylpho 1
Triphenylpho b
Triphenylpho
Triphenylpho
f— MS0L0) (10)

A% Lookup Compound:

1410

Toble | Piot | Reiated Compounds View

HQl ¥ RHQ

1 O

3 78.10 79.47

@ vis2r 4

< Tags Co DS 1D % Name

IS2H 5377

@ ws2+

3T A -
35| 1L e 2 W00 P00 52 20 b [0

MS Level 2 Raw Spectrum 3056 at 8 934

279.093¢
219.0568

1730515 201.0463 | 233.0719
034

21,0861

2 .B'O- 4 .|60v v -1}0- ko T -|(‘,\0. M -\&7- & 7?&!- v V?}D. . .2410- > '?1‘10- ;-ﬂO

miz

S Spectrum <auto> (MS

Triphenylphosphine

oxide

1-Chioro-3
(triphenylphosphoranyfi
denejacetone |

, Phenacyltriphenylphos
* phonium cation

e AT W

Structure/Properties

Zoom up to 400%

Preferred Properties

Substructs

Sel. Substructs  Original Data Files  History

All Properties Attachments
Name Value

Acetonitrile/Water/For
cadid; VialID=3628; |
mz_diff=-0.0015;
Nreps=24/24

Exact Mass 278.086052 u

Formula CigHysOP

tnchi

InChI- 1S IAIEAD I

108658-REV20250822 Copyright ©2025 by John Wiley & Sons, Inc. All rights reserved.

WILEY



H KnowltAll Training

LC Expert 43 H

Action

Result

7 Use the Previous Application arrow
(‘t; ) to return to Searchit.

Searchlt application is opened with the previous query loaded.

8 | Click on Spectrum MS (LC) to modify
the spectrum search settings.

Search Categories

Spectrum MS (LC)

Select the Adaptive Search checkbox.

The Adaptive Search is selected, and the Filter by Precursor m/z checkbox becomes deselected:
Accurate Mass Search B Adaptive Search [JFilter by Precursor m/z Molecular m/z: 279.0931 0

Adaptive Search method allows for scanning the spectrum peaks for available functional groups or molecular
replacements between the query spectrum and the database spectrum, extending the database library to similar
compounds that are not in the available spectral space.

Note: Adaptive Search method is available for low resolution data by deselecting the Accurate Mass Search
checkbox.

9 | Click Search to execute.

The best match for the spectral query is displayed in Minelt:

Minelt x
D& By BB M I 4 oonpCompoune

Distay rees <o profie> - Bl

R A+ LG e @ o el g b A ) L G ek R 22 % L o [dli] 2 R AT

Overlay Al | M 2 Structure/Properties vax
verlay MS Level 2

56 at 8 934 279.0930
Zoom up to 400%
Property: 219.955! up Sidy i
Name - o ooy |- = g@
206,072 234,066 2040773 o R,
Stephanine g PP [
Stephanine i - [ N
Stephanine P P P e P v PY PRIy oul " |
2 ph N 1% 180 2% 20 2% 280 250 W - : ~o
Stephanine mile
Stephanine x
—_— MS (LO) (15)
Pref P
——— referred Properties Substructs
TS TS -~ : e Sel. Substructs  Original Data Files ~ Histo
HQI Y RHQI % Tags DI$ID % Name 2 Spectrur<auto> (MS (LC) P am [u]% L ! Ly
All Properties Attachments
5 &= ey Lot Triphenylphosphin adi Wi Nl
e oxide acid (50/50/0.1), I
1-Chloro-3- ‘ Sposcomenan
2 8418 84® wis2+ gggs1 (triphenylphospho 0.0000 b i
ranylidenejaceton MLV =00
,,,,,,,,,,,,,,, il Data_source:Met_2022,
1c_AD~975
3 ; #52H 79287 | Stephani
f ol Feeizbiied Exact Mass 309136494 u

For the Adaptive Search results, regarding the spectrum query and the database record:
e Am column gives the difference in compound mass between the query and the database compound.

¢ Am info column contains a selectable info icon (@) that informs on the peak shifts that occurred to
create the query result.

o Replacement column gives the group replacement if known.
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Example: Peak m/z Search Method

This section describes how to more effectively search computed libraries using Peak m/z Search algorithm. This algorithm matches the most
intense peaks from query spectra to database records by Exact Mass independently of the peak intensity. This algorithm is recommended for use
with Computed Libraries, where many of the database records are MS spectra with peaks at 100% intensity.

Action Result
1 | Open a LC-MS chromatogram file in LC | The chromatogram opens in LC Expert:
Expert. LC Expert o o
- Analysis Profiles: <o profile> - W IEJLE.\“_’? i ) bt 2l Juala| 2
afh i D& & fon Mode. -+~ | ispaystevet 1= ) [W-] Anais Metnos: pecomvonion = [ Q@) T
- i |
0= aopoooooooopno
L4 ITDTID!TII”TI'.I’T\VEKJD,DI‘TI‘DJD
ommEGOCEER |D:‘D | oooo
5100 =) "I \
[ J=[=talafzyc)=]s] go © T o 87 o :'_”E‘D
[i} : == . — — - 4
[ 3 2 3 [ ) 10 12 12 16 18 E) 2% 2% %
min
The example chromatogram above is a file featuring Lipids.
2 | Choose File > Settings. The Settings dialog is launched:

General Databases Target Analysis

Minimum Match Score: 30

Match Score Method: Weighted 10% HQI, 90% Reverse HQI

Number of Hits: 10
Database Search Algorithm: Dot-Product (Cosine)

Instrument Resolution in accurate mass searches: 0.001 m/z

8 Remove Duplicates

B Remove Replicates
@ Set minimum relative peak intensity for query peaks: 0.1
Number of Component Boxes to Show: © All

Filter out ion chromatograms with relative intensity below: |
@ Filter Database Search Results by Precursor m/z

Precursor lon Tolerance: 5 ppm
Restore Default Settings

OK Cancel
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Action Result
Remain on the General tab. Change Peak m/z Search algorithm is selected in the dialog:
the Database Search Algorithm to .

menu.

Dot-Product (Cosine)

Dot-Product (Cosine)
Peak m/z Search

Note: Confirm that the checkbox for Set minimum relative peak intensity for query peaks is selected. When
turned on, query peaks below the minimum threshold will not be matched to database spectra.

@ Set minimum relative peak intensity for query peaks: 0.1 %

On the Settings dialog, click OK button

( ) to accept the changes.

The Database Search Table will refresh the search matches according to the changed algorithm.

L0 R o sl s a0

Analysis Profiles:  <no profile>

DF & WS onves -

Database Search o x
RT(m.. & # Match Sco.. HOI RH.
05583 No matc..
05893 No matc...
06693 1 PEG(n=6_.. 8759 1815 9531
LA | 15208 © 1 PEG(n=1.. B630 4.06 95.44
oomEspwnm iif) \ B, 16988 ® 1 12-Dilaur.. 8054 937 100..
N L [ Nl e A 18745 & 1 PEGn=1. 6414 1985 6306
5 ¥ T ¥ s Y Y 'y % % ® F % i 20885 ® 1 1-Heptad. 97.75 7754 100..
i 23872 No matc...
31003 ® 1 PEG(h=1. 6381 613 7022
51252 No matc...
52102 1 PEG-R1F. 7983 1255 8731
LS R Secuim a7 a2 s s G006 Mo malc..
o Co . 4263564 4 . . . 70671® 1 Didodecyl.. 5654 1035 6167
7.5628 No mat...
0o 20 ) o 50 8o 00 a0 oo 1090 77567 ® 1 1-Palmilo.. 69.54 24.03 7459
80620 ® 1 2-Oleoyl-.. 5240 3135 5474
8.1989 1 Polyisosor... 3611 1238 3875
82411 1 Polyisosor.. 3565 B58 3866
184.0733 ] © = MS Level 2 Raw Spectrum 464 at 2 1336 min
P S2H #5633; 1-Hepladecanoyl-sn-glycero-3-phosphocholine 84118 No matc...
] stodssy 07 i 86252 1 Poyisosor.. 3641 1482 3881
I o ~ 87535 & 1 1-Stearoy.. 6205 17.25 67.03
1o 2 300 o 5o slo abo alo 1000 1244 No mate...
93732 1 Polyisosor.. 37.51 2406 3901
95456 ® 1 1-Slearoy.. 5628 5467 5646
97928 1 SMBZIL. 3413 1592 3616
102022 & 1 PC1802.. 4771 3585 49.03
RT [min] A Char®| Peak Are Peak Are® Peak Hei® FWHM [r¥ Base lon [n% Annotated Name # Molecular For#| Match Sc¥ Mass Acc¥ Detacted Adi 1 "oo) Mo mate.
3 06693 8230521 0.4 325263735. 0.0513
4 15208 2695168 0.04 315739897, 0.0337 11.2936 No mate...
5 16998 2319457 0.04 97884942.0 0.0715 131260 ® 1 N-Docos.. 5263 4268 53.74
6 18745 48114180 080 124633305£0.0712 13.1531 No matc...
7 754 14.1346 No matc...
14.1899 No matc...
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search in section “Spectrum MS/MS
Searches using Searchlit” and change
the Search Method to Peak m/z
Search using the dropdown menu.
Search Method:

’Peak m/z Search v
Dot-Product (Cosine)

Wiley Dot-Product (Cosine)
Composite P1

Composite P3

Peak m/z Search

Search Categories

B Spectrum MS (LC)

| Spectrum

| Peaks

| Structure

| Property/Name

MsforlD

Search Databases
O User-Select
O All Compounds

Use Computed Spectra
O Pure Compounds

Use Computed Spectra

LC Expert 46 ”
Action Result
5 | Note: The Peak m/z Search algorithm In Searchlt’s Spectrum Search interface, Peak m/z Search is selected as the search algorithm:
is also available in Searchlt. To apply, | searenit: o x
follow instructions for a spectrum D& 8 B seuch Profis, <no protie: - Bl &+ WIS o Lk

Number of components:| Search Method:

1 (Single)

| Peak m/z search 18 Optimized Corrections Advanced Settings.

B Accurate Mass Search (] Adaptive Search [ Filter by Precursor m/z 991.6709 () Reverse Search [ Partial Search

EXCLUDE RANGE BAR

. evel 2 Raw Spectrum 408 566 m 9916743

094
3 496.3399
08
0.7
0.6
0.5+
0.4+
0.3
0.2
104.1069

0.1
184.0733

5994407

wo  ado 2o sho  sho alo
miz

INCLUDE RANGE BAR

R T ) slo  ebo 7o e g0 ol " eda T dbo

Hit List Size Limit: 50 = All Hits Display Profiles: <no profile> Total Records to Search: 4623622 Batch Search

Search
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Batch LC-MS Processing

How to use KnowltAll LC Expert to Perform Automatic LC-MS Component Identifications

Purpose

This exercise demonstrates how to use KnowltAll LC Expert to process and analyze a series of raw LC-MS chromatograms.

Objectives

These exercises will teach you how to:

» Use KnowltAll LC Expert project mode to process a folder of raw chromatograms

Background

Analyzing raw chromatograms can be a time-consuming process, especially if multiple runs of Training Files Used in This Lesson
similar samples are acquired. KnowltAll's LC Expert in project mode allows users to process, align,
. . S . o . A . ) e NA
and identify folders of files in a single submission, then review result summaries as a project file.
KnowltAll Applications Used

e  KnowltAll LC Expert
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Example: Batch LC-MS Processing

Batch LC-MS processing can be used when a series of related chromatographic samples were acquired. If the samples are not related, then the
singular processing workflow should be applied.

Action Result
1 | Open LC Expert. LC Expert application is displayed with no files previously opened:
LC Expert
| Analysis Profiles: | <no profile> L/
O & == lon Mode: |+~ Display MS Levek: — |M-| Analysi Method: Deconvelution . é

@Open Raw LC-MS Data File

#Open LC Expert File

[ New LC-MS Data Project

@Open LC-MS Data Project

2 | Click the New LC-MS Data Project The Batch Processing dialog window appears on Step 1: Select raw chromatograms for processing step:
button.
{

Step 1: Select raw chromatograms for processing.

[)New LC-MS Data Project

Project Name:

Save Location: Browse...

Raw Chromatogram Folder: Browse.

Export Project Files

Select additional files to be exported during processing

Export Database Search Tables As CSV

Export Peak Table As CSV

Peak Identification

Component identification settings for Database Search and Targeted Analysis can be
imported using an LC Expert Analysis Profile at Step 2.

Perform tandem MS database search

Perform Targeted Analysis search

Next > Cancel

This dialog is used to enter details for batch processing of file folder.
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Action

Result

3 | Using the popup dialog window, enter
the following details:

Project Name: a name for the
project file

Save Location: click Browse
button to choose the output file
location

Raw Chromatogram Folder: click
Browse button to choose the input
LC-MS file folder

Project details have been filled out to give the project file a name, output location, and input file location:

Project Name: Lipids Project 1

C\Downloads\Lipids\Qutput Browse...

Save Location:

Raw Chromatogram Folder: C:\Downloads\Lipids\Input Browse...

4 | In the section Export Project Files,
choose exportation settings for the
individual chromatogram files. Decide if
individual chromatogram tables should
be exported as csv:

The checkbox for Export
Database Search Table As CSV
exports a Database Search Table
per chromatogram file.

The checkbox for Export Peak
Table As CSV exports a Peaks
Tables per chromatogram file.

For each submitted project, a project file will be generated (.Icp) file that summarizes the aligned picked peaks for
the series of chromatograms. Each individual chromatogram file will be saved as a file (.Ica) to enable post-
processing review. Additionally, the checkboxes in the Export Project Files section will export the corresponding
tables (.csv) for the individual chromatogram files.

Export Project Files

Select additional files to be exported during processing.

Export Database Search Tables As CSV

Export Peak Table As CSV
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5 | In the section Peak Identification,
choose component identification
requirements.

The checkbox for Perform tandem
MS database search will require
the deconvoluted peaks to be
searched in the LC-MS libraries.

The checkbox for Perform
Targeted Analysis search allows
for attaching a Targeted List as
.sdbx file for target identification.
See training section “Create a User
Database for Targeted Analysis
Searching” for more information on
library preparation.

The configured settings below enable component identification. Note: Specific database search settings are
controlled at a subsequent step in the dialog. For the series of chromatogram files, when performing an MS/MS
database search and/or targeted analysis search, the component with the highest match score according to the
specific algorithm will be reported as the identified component in the sumary project file.

Peak Identification

Component identification settings for Database Search and Targeted Analysis can be
imported using an LC Expert Analysis Profile at Step 2.

Perform tandem MS database search

Perform Targeted Analysis search

Browse for the target database file: 1k\Desktop\Structures.sdbx Browse...

6 | Click Next > button to proceed in the
dialog.

Next > \

Step 2: Determine processing settings is displayed on the dialog. Here, specific chromatogram processing and
database matching controls are submitted:

Step 2: Determine processing settings.

Chromatogram lon Mode: © Automatic Detection _) Positive Negative

Peak Picking Settings

Default deconvolution settings will be applied unless an Analysis Profile is attached.

Analysis Profile: None

Peak Alignment Settings
Mass Tolerance: + 5 ppm

Retention Time Threshold: + 5 s

< Back | Next > Cancel
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7 | The dialog section Chromatogram lon | Automatic Detection selection is retained:
Mode allows for overriding the

automatic detection of the ion mode. Chromatogram lon Mode: O Automatic Detection _) Positive (U Negative

Note: This control could be used for control if the chromatogram files contain both ion modes.

8 | The dialog section Peak Picking An Analysis Profile is attached to the dialog. The Analysis Profile gives user control over:
Settings enables attaching of an
Analysis Profile.

Note: An Analysis Profile is not ) )
required. Choose “None” to bypass. e Applied LC-MS databases for searching
For more information on how to create e  Precursor ion filtering

an Analysis Profile, follow the next
step (otherwise bypass it).

e Peak deconvolution settings
e Applied peak picking algorithm (Dot Product (Cosine) or Peak m/z Search)

If no Analysis Profile is attached, then the last used settings in LC Expert (under File>Settings) will be applied.
Peak Picking Settings

Default deconvolution settings will be applied unless an Analysis Profile is attached.

Analysis Profile: ‘Lipid Search V‘
None
Lipid Search
9 | Note: To create an Analysis Profile, When an Analysis Profile is saved in LC Expert, it will automatically appear in the Analysis Profile section of the
follow these steps: Batch Processing dialog without additional attachment requirements.
e Open a single chromatogram in LC
Expert.

e Apply the desired settings (in the
Settings dialog and the
Deconvolution Settings panel).

e On the Standard Toobar, select
the Save Current Profile icon

(ﬂ ) and give the Analysis
Profile file a name.

108658-REV20250822 Copyright ©2025 by John Wiley & Sons, Inc. All rights reserved.

WILEY



H KnowltAll Training

LC Expert 52 H

Action Result
10 | The dialog section Peak Alignment The Peak Alignment settings are defined:
Settings enables control over the Peak Alignment Settings
tolerances for alignment:
e Mass Tolerance controls the Mass Tolerance: + ppm

amount of allowed deviation for the
m/z value.

e Retention Time Threshold
controls the amount of deviation for
the RT value.

+
w

%]
<

Retention Time Threshold: =

11

Click Next > button to proceed in the
dialog.

|‘ Next > \

Step 3: Select time region for analysis is displayed on the dialog. The preview window displays the first
chromatogram in the folder of files selected for processing.:

Step 3: Select time region for analysis.

B0 ® & utg + M

410"+

intensity

min
INCLUDE RANGE BAR

Time range from: to: min

< Back

Next >

Cancel
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Action Result

12 | Using the Include Range Bar on the The region for analysis is selected:
dialog, click the left mouse button down
and drag across the bar horizontally to
select a time region. Release button to
accept the region. BAlLS &mig+ A

410
[

Step 3: Select time region for analysis.

Note: The end boundaries can be E
changed by clicking on the end of the 310°
selected region with the left mouse ] R

button and dragging to a new time ‘g? i
point. Use the trashcan icon to remove £ 210° | \‘ W
- |
selection entirely (). o ‘.“ |
iy ‘
o JDJ«L_/ )
0 5 10 15 20 25
min
| i

Time range from: 3.77236 to: 19.8758  min

The analysis region by time is defined for the batch processing. If no region is selected, then the entire
chromatogram will be processed.

13 | Click Next > button to proceed in the Step 4: Data Processing is displayed on the dialog. Now the chromatograms are submitted for batch processing:
dialog. e A Progress Bar applies green coloration to visualize the progress of the batch processing.

|‘ Next > } e AlLogis reported in the white box to define the active step of the batch processing.

Step 4: Data Processing.

oo I

Processing file “C:\Users\nlaschuk\Downloads\Lipids\Input\Pooled_QC_DDA_01.raw"
Loading file.

Analyzing file.
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Action

Result

14 | Allow the batch processing to run to
completion.

Note: If the process needs to be
aborted, click Cancel button

( Cancel ) on the dialog.

When batch processing is complete, the dialog Log reads “Data processing finished successfully” and the
Progress Bar is entirely green.

Step 4: Data Processing.

AR _

Exporting peak table.
Saving analysis file.
Processing file “C:\Users\nlaschuk\Downloads\Lipids\Input\Pooled_QC_DDA_02.raw"
Loading file.
Analyzing file.
Exporting database search tables.
Exporting peak table.
Saving analysis file.
Processing file "C:\Users\nlaschuk\Downloads\Lipids\Input\Pooled_QC_DDA_03.raw"
Loading file.
Analyzing file.
Exporting database search tables.
Exporting peak table.
Saving analysis file.

Exporting data project file.
Data processing finished successfully

< Back [ Finish Cancel

15 s
Click Finish button () on

the dialog to close the dialog.

The project file (.Icp) automatically opens in LC Expert:
LC | ;

T T NN ST |
Analysis Method: Deconvoiution Q]

Project Peaks Table
RT [min] A Base lon (m/z] % Files : Database Match $ Score % Database Match Reference File &
1 51252 801.6199 Pooled_QC_DDA 01
2 581 480.4250 Pooled_QC_DDA _02
3 52102 1011.6716 Pooled_QC_DDA_01
4 53247 628.1934 Pooled_QC_DDA_03
5 53409 656.2302 Pooled_QC_DDA_02
6 5.9881 1015.7065 Pooled_QC_DDA _03 Tridodecylmethylammonium 65.88
7 6.0007 992.7359 Pooled_QC_DDA _02, Pooled_ Tridodecylmethylammonium 65.88
8 6.0066 993.7435 Pooled_QC_DDA 01
9 6.6765 701.5586 Pooled_QC_DDA _02, Pooled_
Pooled_QC_DDA_01
Pooled_QC_DDA _02
Pooled_QC_DDA 01, Pooled_
Pooled_QC_DDA 03
Pooled_QC_DDA _02
Pooled_QC_DDA _01, Pooled_ 1-Palmitoyl-2-docosahexaen: 69.54
Pooled_QC_DDA 01, Pooled_ 2-Oleoyl-1-palmitoyl-sn-glyc: 53.56
Pooled_QC_DDA_02 SM(35:1)+H 3463

Panlad O NDA N

Pooled_QC_DDA_03
Pooled_QC_DDA_03

Pooled_QC_DDA _01
Pooled_QC_DDA_02

Didodecyldimethylammoniur 56.54
PC 16:0_20:5 46.80

11 |7.2934 780.5535
12 |7.5474 703.5740
13 |7.5956 744.5553
14 7.6306 978.7609
15 | 7.7386 806.5682
16 8.0444 782.5681
17 8.1260 808.5830
12 'R1a8a 717 sana

NAGly 26:6/20:4 4021 Pooled_QC_DDA_03
Pooled_QC_DDA _03
Pooled_QC_DDA 02
Pooled_QC_DDA _02
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Action

Result

16 | Analyze the .Icp file results.

Note: The Database Match Structure
can be visualized directly in the project
file. Choose View > Match Structure
in Pane.

v Match Structure in Pane

The .Icp file summarizes the results of the batch processing:

¢ RT [min] column gives the aligned peak retention time for the samples.

e Base lon [m/z] column is the detected base ion representing the aligned peak.

e Files column gives the names of all the files for which the peak was identified in then aligned.
If Database Searching was applied at Step 1 (otherwise, these columns will not appear):

e Database Match gives the highest database match for the peak component.

e Score gives the match score for the Database Match.

o Database Match Reference File reports the file for which the highest Database Match was detected in.
If Targeted Analysis Searching was applied at Step 1 (otherwise, these columns will not appear):

e Target Match gives the highest match from the target list for the peak component.

e Match Score gives the match score for the Target Match.

e Target Match Reference File reports the file for which the highest Target Match was detected in.

e Mass Accuracy, Detected Adducts, Mass Accuracy, Calculated Mass, Adducts Accurate Mass,
Database Name, and Record ID are determined from the Target Match, and specific definitions are given
in section “Targeted Analysis Searching” of this document.

Below, the database Match Structure is visualized using the selected pane:

-

RT [min] A Base lon [m/z] % Files s
5.1252 801.6199 Pooled_QC_DDA_01
5.1821 480.4250 Pooled_QC_DDA_02
5.2102 1011.6716 Pooled_QC_DDA _01
5.3247 628.1934 Pooled_QC_DDA_03
5.3409 656.2302 Pooled_QC_DDA_02
5.9881 1015.7065 Pooled_QC_DDA_03 Tridodecylmethylammonium 65 "
6.0007 992.7359 Pooled_QC_DDA_02, Pooled_ Tridodecylmethylammonium 65

-

Database Match 2

-

Score % Database Match Reference File $

Match Structure x

@~ N AW -

6.0066 993.7435 Pooled_QC_DDA _01 2 ~\
9 66765 701.5586 Pooled_QC_DDA_02, Pooled_ NS W
10 7.0671 871.7001 Pooled_QC_DDA_01 Didodecyldimethylammoniur 56 B - ,J
07255 7505535 [Pooked QCODAG2 _IPC160205 l4g e e
12 |7.5474 703.5740 Pooled_QC_DDA_01, Pooled_ ,,,/_’
13 7.5956 744.5553 Pooled_QC_DDA_03 NAGly 26:6/20:4 40 S
14 7.6306 978.7609 Pooled_QC_DDA_02
15 |7.7386 806.5682 Pooled_QC_DDA 01, Pooled_ 1-Palmitoyl-2-docosahexaen: 69
16 8.0444 782.5681 Pooled_QC_DDA _01, Pooled_ 2-Oleoyl-1-palmitoyl-sn-glyc: 53
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Action

Result

17

Note: All project files are saved at the
selected file location from Step 1.

At the described file location, there will be:

e The .Icp file for the project which allows for reviewing the results.
e An .Ica file for each processed chromatogram, which allows for individual review of processed

chromatogram files.
e Any peaks selected for exporting as csv.

i Lipids.lcp
| Pooled_QC_DDA 03.ca
ﬂh} Pooled_QC_DDA_03_database_search.csv

@) Pooled_QC_DDA_03_peaks.csv
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