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

Purpose

These exercises demonstrate how to use KnowltAll LC Expert to automatically analyze LC-MS chromatograms.

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 accurate mass search
»  Apply MSforID search algorithm
Background Training Files Used in This Lesson
o . - . S e Folderfiles in
L.C-MS chromatograms are rich in information. A!‘la|¥SIS is challenging and cgrated I|brar|e§ are C:\Users\Public\Documents\Wiley\KnowltAINSa
time consuming to search through. LC Expert application allows for the automatic deconvolution of mples\LC-MS

the chromatogram into peaks, which can be further analyzed and then searched for known and
unknown targets. MSforlD search algorithm is included for high accuracy LC-MS searching. Users | KnowltAll Applications Used
of LC Expert are encouraged to create user libraries with their in-house compounds to streamline e  KnowltAll LC Expert
their workflows using KnowltAll. o  KnowiltAll Searchlt
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Example: Open a Chromatogram in LC Expert
Action Result
1 | Open LC Expert application by clicking on | LC Expert application is displayed:
A " | LC Expert . x
the icon (L.L_ ""7) typically found in the @ﬁ lon Mode: |+ - | isplay MS Levet: 1 |&| Analysis Method: | Deconvolution - BJ i Analysis Profiles: |<no profile>
Spectral Processing toolbox. L] |} L]
Database Search v QX

@ 0pen Raw LC-MS Data File

@ Open LC Expert File

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

2 | To simplify the next portion of the training,
hide the Database Search panel by
clicking View > Database Search Bar to
remove the checkmark (e.g., as shown in
figure below).

Before Deselection:
v Database Search Bar

After Deselection:

Database Search Bar

Upon deselection of the Database Search bar, the panel is hidden.
LC Expert

-
& & lon Mode: |+ - | Display MS Level: (1 - M| Analysis Method: Deconvolution

|11 ]

1QUEIP

Analysis Profiles:  <no profile>

@ 0Open Raw LC-MS Data File

@Open LC Expert File

Note: The Database Search bar will be discussed in the subsequent section.
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Action

Result

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

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

The file opens in LC Expert application:

@@ B ™ M onMode + - |Dispaymsieve: 1~ Wiy m Analysis Method: Deconvolution -m@ §7 | Analysis Profiles: <no profie>
MWD M 2 2 Ag + S L o0 R L]t 48 Jb Jufali] X

INCLUDE RANGE BAR

Raw Spectrum

— MS Level 1 Extracted Spectrum 466 at 1.3514 min

o 121.0395 487.0809 235.2085 3302717 ___455._0731_929.]:1735 5551633 6101838 — MS!ousl 4 Do Snackmim ARK o4 4 614 min
o T 200 T T Tabe T abo T Tsbo T T ebo T 7bo T Tsdo T ebo T Moo
miz
Peaks
RT [min] A Charw Peak Area ¥ Peak Area [%] ¥ Peak Height ¥ Base lon [m¥ Annotated Name = Molecular For¥| Match Sc¥ Mass Acce
1 0.35 E
2 15425 424023 124
3 29116 148716 043 4779195

e The top panel displays the Chromatogram with Peak Boxes representing each peak.

e The middle panel is the Raw Spectrum panel in which the extracted spectrum and raw spectrum are
displayed.

e The bottom panel is the Peaks Table which shows the deconvoluted peaks generated from the
Chromatogram. Each row in the table includes information about each peak.

e The detected ion polarity is displayed in the lon Mode panel, located on the Standard Toolbar.
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Action Result
4 | 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. occurring:

[ Q@[T oo ot o

Ma lonModes + - DapayMsieve: 1 = Bl (M| Anayss Methos: Deconvoiution

[RLAE® o2 e+ 2 o e b il 20

Note: This can also be achieved by clicking
on the Include Range Bar with the right
mouse button. On the proceeding pop-up
Include Ranges dialog, click Add. A space
below Low Range will appear to manually
input a value. Do the same below High
Range to manually input a value. Click OK.

N LA | e A

R B Y W i S Y S Y TR e i M M S e e

S04 = MS Level 1 Extracted Spectrum 1589 at 4 6233 min
~ MS Level 1 Raw Spectrum 1589 at 4 6233 min
o 300.1227 — 511.4715 fbes
160 200 3do abo sdo 6do 700 ado obo 1000
miz

RT [TA Chi Peak Ar> Peak Arecs Peak Heis FWHM [n% Base lon [m% Annotated Names Molecular F¢& Match Sc3 Mass Acce Detected Adduct
1 m
I

2 46384 204814 0.75 3479322 -0.2563
el e U2
5 | 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 deconvoluted:
icon ) on the right side of the Include B e o - |ospepision o /M| s e orervoien 3 [ QU V| oo oo
RLE S oo fp bt L0 WG e Jb Dol
Range Bar.

Raw Spectrum
= MS Level 1 Extracted Spectrum 466 at 1 3514 min
121095 —MS Level 1 Raw Spectrum 465 at 1.3514 min
b 182.0809 235.2085 sy ,gs.grqugo.rg'lru_fy.gm 6101838 iomeste
100 200 ado ado sdo ado 00 ado ado 1000
miz
Peaks.

% Base lon [m% Annotated Names Molecular F¢& Match Sc3| Mass Accs Detected Adduct

1 REE 119435 |035
2 15425 424023 124 . 1766
3 29116 148716 043 4779195 04268
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Action

Result

6 | Click on the peak box () 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 Thereis 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.

-Ja| 57 Analysis Profies: <o profie>

8000®

Nt e

SEpONNEREROEREOEE

i = MS Level 1 Exiracted Spectrum 3055 at 8.9328 min
ZMAR 1 cnarnd 4 Blewss Cvmrbot s HEE f B OB i

235.1801
o IR bl ek [ — _S6T.2783 S
o 28 T Bk T Tale T sk T Teba T o T ebe T edo T doo
miz
Peaks
__|RT [min] A Chaiw Peak Area ¥ Peak Area (%] ¥ Peak Height ¥ Base lon [m= Annotated Name % Molecular Fors Match Scv Mass Accs
17 |8.7637 582843 1.70 389728324 1

1179209

344 14
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Action

Result

7 | Click on another row in the Peaks Table
(e.g., row 21).

The related peak in the Chromatogram becomes selected:
e The Peak Box is shaded with a darker coloration.
e The Peak Areais shaded.
e The retention time region is indicated by the bracket.

B MB Mooovese + - Dipaymsiever 1« Bl (K| Avalyss wethod: peconvoaron = [Q@) T anatysis Profies: <no profie>
RE® 2 2 hp+ o L0 R[] m

eQgo0@
. .-u . nm EEELELLEULLUGEL L L
°p 8 mgen) | | PPOTRR i e
[T A T T UMY SR R A T S R | ) 415 7 A 9 20

a0 ~ MS Level 1 Extracted Spectrum 3120 at 9.1204 min
0 1320807 2033210 | 3610484 G114715 625.3746 - MS Dol 1w Soacimie 2490 000 4904 min
L T - T S N T R " S T )
miz
Peaks
__RT[min] A Chai¥ Peak Area ¥ Peak Area [%] ¥ Peak Height ¥ Base lon [m¥ Annotated Name % Molecular Fors Match Scv Mass Accs
19 8.9328 32320M 9.42 287969661.0 I

20 9.0292 547036 1.59

116165
AN ©.1204 28 8.39

1238

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.
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Action

Result

Note: By default, the Analysis Method
dropdown menu on the Standard Toolbar
will be set to Deconvolution mode. In
Deconvolution mode, correlated MS
scans will be grouped together (into peaks)
and the averaged MS1 scan for the peak is
provided as the MS Level 1 Extracted
Spectrum in the Raw Spectrum pane.
The peak information (e.g., Peak Area,
Peak Area Percent [%]) populates in the
Peaks Table.

If preferred, the Raw MS Spectrum
information for a single time point can be
analyzed in the Peaks Table by changing
the Analysis Method to Peak Picking
menu option.

When the Analysis Method is set to Peak Picking, a single time point (from the raw MS spectrum) is used to
characterize the peak and thus the Peak Area and Peak Area [%] columns are replaced with ‘ — * symbols.
Conversely, when Deconvolution mode is used as the Analysis Method, related MS scans are grouped
together to for the peak, and thus Peak area and Peak Area [%)] information is available in the Peaks Table.

LC Expert x
@ M " M oonMode + | DisplayMsLeve: 1+ Wl Analysis Method: Peak Picking -@E Analysis Profiles:  <no profile>

RLLE M o o2 hg + HE o0 R sl it Jb Jufui] 20
6-10" a

[u}
4-10°

__I_:!DDDDDDJ_DDDD_H_DDGDDDEIUEIDDDD_EIDEIDE_DD
=== T G T
2100 DD‘DCIQEIDEIDDCIDD_DEI_DE_JDL_]EI_DE?DDDD 1 ‘ | i |

L e S T T T T S S
min

INCLUDE RANGE BAR

17.0738 min
o @ 8 1007

371.3151_

100 R R " " sbo T ebo T 7o 7 sbo T Tobo T 1doo

S1a4ams_ =t

RT [min] A Chars Peak Area ¥ Peak Area [%] ¥ Peak Height ¥ Base lon [m¥ Annotated Name 3 Molecular For¥ Match Sc¥ Mass Accy
1 M_- I

2 04589 2752967.3
3 |0.5488 2377739.0

Before proceeding to Step 10, check that
the Analysis Method is set to
Deconvolution menu option.

The Deconvolution option for Analysis Method is selected:

Analysis Method: Deconvolution =
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Action Result
10 | To adjust the peak deconvolution settings, The Deconvolution Settings bar is opened. The Deconvolution Settings bar can be used to tune the
select View > Deconvolution Settings deconvolution and instrument resolution:
bar.
FE HR W oovose . - DspayMs et -‘@mmmmum -m? Analysis Profiles:  <no profile>
(RGOS & 2 g4 i L XA
Deconvolution Settings vax
Low Medium FHigh
S |
- LETTTT 1T pppaaceeepee —Advanced
CELEL =0T I Deconvolution
1 R r\ 1 LA A |
6 12 AR . J LANLRLL B Reference lons(s): 121.0395- ~ |
T3 1 g T % T B B D pwameters N
min
Contributing lons: 121.0395 13¢
o] 1219395 2000228 sz o0 fm st0. :?’.’2 .E ;‘m.,lg’_"_asfi"iﬂ Py o e
180 200 3bo abo 500 6bo 780 abo obo 1000 e
miz
Peaks
RT [min] A Chai® Peak Area $ Peak Area [3] & Peak Height % Base lon [m® Annotated Name = I %
1
2 15425 424023 124 9321432
3 29116 148716 043 4779195 50
11 | To change the Instrument Resolution, go | The Advanced Resolution Settings popup appears.
to the Deconvolution Settings bar and vameed Resalution Sett =
. . vance esolution >ettings
click the checkbox in the Instrument ‘ ?
i . |
Resolution panel next to Advanced nstrument Resolution: I Oppm Omyz
|
Low Medium High
i ot |
:
12 | Click Cancel on the popup to close the The popup closes.
dialog.
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Action Result
13 | Go to the Deconvolution Settings bar and | The Resolution, Sensitivity and Peak Shape Requirements become available for adjusting. The slider bars
deselect the checkbox next to Automatic or numeric values can be used to control the deconvolution settings. As the deconvolution settings are
in the Deconvolution panel. changed, the number of peaks in the Peaks Table and Peak Boxes on the Chromatogram are changed.
50 Reference lons(s): 290.1746 I
Parameters: B
Contributing lons: 290.1746
gl Energy: 831283.9001
I Area: 975530.7
50
Resolution %: 50 [_J Automatic
Low Medium High
Sensitivity %: 50
Low Medium High
Peak Shape Requirements %: 50
14 | Click to reselect the checkbox next to The application resumes automatic deconvolution for the peaks. The Deconvolution Settings panel becomes
Automatic. hidden.
Select the exit icon (%) on the
Deconvolution Settings panel to hide the
panel.
15 | To save the file, select File > Save LC An LC Expert Analysis file is saved to the location of your choosing.
Expert File.
& TESTMIX2_180504_MAS011_06.ica
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" data.

Action Result
16 | Continue using the chromatogram file from | The Settings dialog opens.The Databases menu displays search settings. The specific databases displayed in
Step 2. the panel below “Available for Searching” depend on the user license.
In the Settings popup that appears, select | | = -oeox
File > Settings. Choose the Databases | General Databases Target Analysi
tab- | 8 Search Tandem MS Spectra Database Settings...
Make sure the SearCh Tandem MS © Search All Licensed Reference Databases () Search Selected Databases
Spectra checkbox is selected. Available for Searching:
Search Tandem MS Spectra Refresh
i Reference Name Records DB Code Location
2 Computed LC-MS - Maurer/Wissenbach/... 13027 MWW <Latest Version> 1
| - User LC-MS - MMHW LC-HR-MS/M... 5006 MMHW <Latest Version>
|
Add A Add Remove Remove Al
! Selected for Searching:
Name DB Code Location
Select by Browsing...
| Cancel Apply
17 | To choose the databases available for When the radio button for Search All Licensed Reference Databases is selected, then the Selected 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
searched by using the radio button for
i . i Select by Browsing... i i
Search Selected Databases and searching by selecting the Select by Browsing button ( ) and navigating to the
individually adding the desired libraries. . '
desired database file (.sdbx).
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Action Result

18 | Click Apply then OK to save any changes | The Settings dialog is closed. The Database Search panel is visible on the riht side of the display window:
made in the Settings dialog.

Select View > Database Search Bar.

e The deconvoluted peaks are searched using the selected libraries.

e The peak retention times (RT [min]) in the Database Search panel align to the peaks in the Peaks
Table.

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

e The best search match for the MS2 spectrum is displayed as the top hit for each peak retention time.

LC Exper i
B B R " oomoce . - Dispaymsiever 1+ - Bl E Analysis Method: Deconvolution - @ §7 Anaiysis Profies:  <no profle>
R b B b 6 T i a0
vax

Match Score

CEeN=i=1-]

#
100 R T S - 1 Caffeine
T“ QRARQANDORESEE [ 15425 & 1 Dimethyl.. 9043 4925 0.5
| LUk (LN L LU LA AR | ) 29116 % 1 Dimethyl.. 9058 50.84 005
§ 2 ) § 3 10 12 14 16 18 20| 46233 % 1 Dimethyl.. 8913 5875 007
min 46384 1 (62-4-Hy.. 8685 5485 0.10
51453 @ 1 3-(4-Met. 97.79 8924 001
53272 No matc...
0 1219395 2331173 302717 ‘“Ni@??"{ ~ MS Level 1 Extracted Spectrum 466 at 13514 Z:Z;; i ::o'::::" L
W T s T ak T sb T edo 7o ebo o ebo oo o2 Nomate.
6.3051 No matc...
69009 % 1 Quinine  97.48 9338 002
7711 & 1 Tributyla. 9794 9766 002
79290 & 1 Dimethyl . 9135 5879 005
80051 1 11-8rom.. 7197 3169 024
85725 1 4-Amino-.. 8988 1907 002
87637 ® 1 Dimethyl.. 9038 6397 007
87856 ® 1 Dimethyl.. 9038 6397 007
eak Height % Base lon [m® Annotated N 89328 ® 1 Triphenyl.. 8866 87.70 0.1
982561.5 I 90292 % 1 Tetrabuty.. 9898 9880 001
1

2 |15425 424023 124
ERRET RS 148714 naz 77010 € 96904

Praziqua.. 9464 7085 0.03
No matc.

The software performs a cosine similarity search to match the MS" spectra agaisnt 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.

Note: Specific database matches in the Database Search panel will depend on the used licensed
databases for searching, and the settings to be configured at Step 19.
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Action

Result

19 | Go to File > Settings. Remain on the
General tab, and change the Precursor lon
Tolerance to 1 ppm.

The Settings dialog is launched. The last applied settings will be retained in the application. There are settings

for the execution of the cosine similarity search:

e Match Score Method which 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.

e When selected, the checkbox 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.

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

i Settings

General Databases Target Analysis

l Minimum Match Score: m %

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

Number of Hits: 10

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: 1 ppm

OK

= O X

Cancel
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Action

Result

20 | Click OK in the dialog window, then click

on the expand icon () next to a search
match in the Database Search panel.

The top 10 best matches are displayed (or less than 10 matches if less than 10 were identified). Specific
matches depend on the applied licensed databases, and the settings configured in Step 19:

Database Search

RT [m... # Match Score
9.1204 = 1 Praziqua.. 94.64
2 1-(4-Pyri... 94.58
3 Praziqua.. 94.39
4 Praziqua.. 93.86
5 Praziqua.. 90.14
6 1-(4-Pyri... 89.31
7 2-Piperidi... 88.84
8 N,N-Di(p... 87.95
9 N-(2,6-Di.. 87.91
10 (S)-1-(Pyr... 84.62

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

HaQl
70.85
58.61
70.74
70.27
67.80
55.35
53.10
52.55
56.77
60.97

v o X

RHQI Not
97.28
98.57
97.01
96.48
92.62
93.08
92.81
91.88
9137
87.25 I

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

The Column Selection dialog window is launched.

i B | Column Selection

| Available Columns:

Area
Area % I

%Bound - Human Plasma Protein
%Bound - Human Plasma Protein Lc
%Bound - Rat Plasma Protein
%Bound - Rat Plasma Protein Log
%Remaining - Human Liver Microso
%Remaining - Rat Liver Microsomes
0-Order Phase Error

1-Order Phase Error

13CNMR Spectrometer Frequency
THNMR Spectrometer Frequency
Abbreviation

Displayed Columns:
RT [min]
Expand/Collapse

#

Match

Score

HQl

RHQI

Notes

oK Cancel
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Action

Result

22

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 ax
RT [m.. ® # Match Sco.. HQl RH.. Notes CAS Regs...

8.5725 ® 1 4-Amino-.. 89.88 19.07 97.75 405278-5...

8.7637 # 1 2-(Hydrox.. 85.46 58.79 88.43 6269-25-6

8.7856 # 1 2-(Hydrox.. 85.46 58.79 88.43 6269-25-6

8.9328 1 Triphenyl... 88.66 87.70 88.77 791-28-6

Additional columns can be added to the Database Search Table, to add helpful metadata when scanning
search results.

23

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 X

Available Templates: New... !

Title File Path |

Add..

No Preview Available.

Default Template: ‘ Close |

24

Click Add then navigate to:
“C:\Users\Public\Documents\Wiley\

KnowltAll\Report Templates\LC Expert”.

Select all 4 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...
LC_Expert_LC-MS_Portrait ~ C:\Users\Public\Docume...
LC_Expert_LC-MSMS_Lan... C:\Users\Public\Docume...
LC_Expert_LC-MSMS_Port... C:\Users\Public\Docume...

File Path
C\Users\Public\Docume...
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Action

Result

25 | Click Close on the dialog window.

Using the Transfer To (Tansferte) pay,
click Reportlt (@ Reportit)

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

[ Select a Report Template X

Please select one of these templates:

|
! | Title File Path :
LC_Expert_LC-MS_Landscape  C:\Users\Public\Documents\., WiLey
LC_Expert_LC-MS_Portrait C:\Users\Public\Documents\.

I LC_Expert_LC-MSMS_Landsca... C:\Users\Public\Documents\,
LC_Expert_LC-MSMS_Portrait C:\Users\Public\Documents,.

26 | Click on “LC_Expert_LC-
MSMS_Landscape” then OK on the
dialog window.

The Report is generated, displaying the MS" search information from the Database Search Table:
Reportit x
DEW B &5 K

T o764 gms - I - oo - R EFR 4K
Dawin. v o X || 1 2 3 4 5 [] 7 [] ] 10
Mai ] EI}
[HD; R WILEY a
= -5 o
N BIR]
¥ T O /
(=] N ! I :T
a o)t e
1 - 3
»
1 =
(m |
Reactions || =~
Orbitals ]
Gons ||
Text 1

Bt
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Action

Result

27 | Ue the Back Arrow icon (V‘: ) to return to

LC Expert.

LC Expert is opened.

28 | Note: To stop the database search from
taking place in the software background,

deselect the related icon (Q) located on
the Standard Toolbar, or turn off the
database search setting given in Step 16.

For the next section, the Database Search
remains selected.

Upon deselecting the setting, the Database Search Table’s search results depopulate:

Database Search
RT [m... # Match
1.3514
1.5425
29116
4.6233
4.6384
5.1453

Sco...

v ax
HQl R
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Example: Accurate Mass Searching

This section describes how to perform an accurate mass 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

29

Continue with the Chromatogram from the
previous section.

Click on the Targets icon () or choose
Analysis > Targeted Analysis.

Navigate to “C:\Users\Public\Public
Documents\Wiley\KnowlItAl\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 targets 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

| o Targets detected: 16 of 39. ]

ok |
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 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.

Note: The Peaks Table and Database Search Table may be filtered at this step, which is discussed in Step
30.
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transfer to Reportlt (@ Reportit)

W1 Select a Report Template

Please select one of these templates:

X

Title File Path

LC_Expert LCMS_Portrait C:\Users\Public\Documents),.
LC_Expert_LCMSMS _Landscape C:\Users\Public\Documents),.
LC_Expert_LCMSMS_Portrait (e D

Cancel

Action Result
30 | The Peaks Table can be filtered/unfiltered When the filter is selected:
. . . . ? e The Peaks Table hides any row that does not have a detected target.
by selecting/deselecting the filter icon ( ). . ) .
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.
& B M onvose - | Dspymsiever 1 o B M| Anayss Methas: Decoeision x [QU@)[FP| ansias rasies <o pries
T
Database Search o X
. RT[m. ® # Match Score  HQ |
100- 29116 © 1 Dimethyl .. 9058 5084
.....DD.D....i-D l o 46233 @ 1 Dimelhy\, 89.13 5875
. LUk LN L b dobst e 46384 1 (62)-4-Hy. B6BS 5485
* 51453 @ 1 3-(4-Met.. 9779 89.24
57617 # 1 Atropine 9691 9041
6.1627 No malc..
62199 No matc...
3,|_3m____=:;;ln;__ = MS Level 1 Extracted Spectrum 1002 at 29116 min ::g B 1 gz‘x:' o748 8338
prrs pers W P 7% w50 po 7050 80051 1 11-Brom.. 7197 3169
87637 ® 1 Dimethyl .. 9038 6397
87856 ® 1 Dimethyl . 9038 6397
. 89328 ® 1 Triphenyl. 8866 B87.70
. 5 proe DXL S evel? Row Soectum 1000 12 9166 min_| 90292 ® 1 Tetrabuty.. 9898 5880
1o 200 350 o 5o ? 8 1000 91204 ® 1 Praziqua.. 94.64 7085
96904 No matc...
17.6475 No matc...
31| Select the Transfer To (Tansfer 19 par to The Select a Report Template dialog window is launched:
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Action

Result

the dialog window.

32 | Select “LC_Expert_LC-MS_Landscape” on

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

DEE B8« K
o § o B[ e - AQANAREK AR

10

B
Rlo o
1 o

VB K
&iT|C ]
- o r
ad S g
‘7 (s I c
»
ol
=]

Note: The active display for the Chromatogram will be retained in the report (e.g., filtered versus unfiltered
Chromatogram from Step 30).

33
LC Expert.

Use the Back Arrow icon (‘#’ ) to return to

LC Expert is opened.

34 | The Peaks Table can be modified by right
clicking directly on the table and selecting
Edit Column Display.

Click Cancel to close the dialog window.

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

| W1 Column Selection x|
|

Displayed Columns: Hidden Columns:

Base lon [m/z]
A tated Name

G

Adducts Accurate Mass

Make Default Selection oK
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Action

Result

35 | The Peaks Table can be copied into a
document by right clicking on the table and
selecting Copy Table to Clipboard.

The table is copied into a document:

@ Auosave (@ off) L ¥ Bookd - Excel 2
File ~Home Insert Draw Page layout Formulas Data Review \View Automate Help
on X Aptos Narrow dn A A = =(=|®. ab, General . ﬁ ?:! = A s
p | . = B 2 : = 2P
- % De
Paste B B I U~ O A = $ - % 9 < M Conditional Formatas Cell
- < - Formatting ¥ Table *  Styles~ = For
clipboard Ty Font & Alignment & Number 5 Styles n
T8 v i f
A B C D E F G H I 1 K L M N o 4
RT[min] Charge PeakArea PeakArea Peak Heigl FWHM [mi Base lon [ Annotated Molecular MatchSco Mass Accu Detected £ Calculatec Database [ Record ID
2 1 29116 1 148716 0.43 477919.5 0.4269 195.0875 Caffeine C,H,N,0, 9567  -0.66 [M+*H]* 1950877 Pharmace a0
3 2 48233 1 419049 1.22 19153685  0.6227 342.1694 Naltrexone C;H,NO, 70.07 -1.79 [M+H]" 342.17 Pharmace 3
4 3 46384 1 204814 0.6 3479322 -0.2563 342.1694 Naltrexone CpH,,NO,  70.14  -1.79 [M+H]* 342.17 Pharmace 3
5 4 514537 329043 0.96 20241127  0.4192 161.1071 Tryptamine CyoH;,N, 98.84 -1.49 [M+H]" 161.1073 Pharmace 22
6 5 576177 975531 2.84 67460735  0.842 290.1746 Atropine  C,,HyNO, 7328 -1.66 [M+H]*  290.1751 Pharmace &
7 6 61627 7 245048 0.71 19162369 -0.4651 311.0804 SulfadimetC,,H,,N,0 77.68 -1.42 [M+H]"  311.0809 Pharmace 42
8 | 7 62189 1 1237207 3.6 43045083  -0.4021 368.1729 Prucalopri C,jHCIN.  79.84  -1.64 [M+H]"  368.1735 Pharmace 10
9 8 630517 961464 2.8 8125952 -0.3477 320.1882 Chloroquir C,;H,.CIN 92.53 -1.88 [M+H]" 320.1888 Pharmace 37
10 9 6.9009 1 3362897 9.8 1.07E+08  -0.5082 325.1904 Quinine Ch,H,N,0  97.57 -1.93 [M+H]"  325.1911 Pharmace 1

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

chromatogram from Step 30).
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Example: Create a User Database for Accurate Mass Searching

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

Action Result
36 | To execute accurate mass searching within | The Minelt application is displayed:
a Chromatogram, a user database with Minelt

compounds is required for searching. D& Lookup Compaunet
Begin by opening the Minelt application Dty fretes '

Data Source
O Create on local system

Database File Browse.

Database Name:
Database Abbreviation:

Version: 1.00

First 1D:

Primary Copyright Message:

Brief Copyright Message: oK

Cancel

<€ Structure/Properties vax
( ), typically found in the Data
toolbox.
Preferred Properties Substructs
Sel. Substructs Original Data Files
All Properties Attachments
Name Value
37 | Create a user database: The New Database Creation dialog window is launched.
Select Database > New. # | New Database Creation X |
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Action Result
38 | Fill in the required database information: A blank database is opened in Minelt:
« Database File save location. Click MDiMq“ﬁ N v
Browse to select the location. T e e PubChem I
Display Profiles:  <n profile> - B R + II,DL W oo g e ;\JIL IEA& fﬁlgﬂ-l . '&J'l*
e Database Name. Structure/Properies vax

e Database Abbreviation (3 letters).
Click OK to proceed.

Double-click to edit structure in ChemWindow.

Preferred Properties Substructs

Table Plot Related Compounds View Sel. Substructs Original Data Files
All Properties Attachments

ID A Name </ Spectrum <auto> (N.A.)P Chemical Structure
.— - -

SDEXDB:STR X Add...

39 | Double click on the Name cell in the first The Property dialog window is launched.
row of the Table.

40 | Enter “Amphetamine” in the proceeding Amphetamine is displayed as the Name property in the first record (ID 1).
popup. Press OK to save. Table Plot Related Compounds View

ID A Name $ Spectrum

1 |Amphetamine
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Action Result
41 | Double click in the Structure/Properties ChemWindow is launched as a popout window:
window where it reads “Double-click to : - o x|
edit structure in ChemWindow”. g S Mk |
u B
) L RA-Q
3 1
Stucee!  Edited Structure X -

42

Copy the given SMILES string to clipboard:

c1(cccecl)CC(N)C

Then select Edit > Paste Special and
select SMILES.

The struture for amphetamine appears in ChemWindow.

NH,

Ho ™™

@

43

Click Save to proceed.

The structure is displayed in the Minelt user database:

Minelt v X
0@# Y Y N T — PubCihem
— - B0 ko LT D e e il ke[ 0 0l 52 2T
o -
T
H e ™ J
(C
Preferred Properties Substructs
Tble | Mot | Related Compounds View Sel, Substructs Original Data Files
All Properties Attachments

ID A Name % Spectrum <auto> (NA)P Chemical Structure Mo
Name
Formula

InChi InChi=15/CIH13N/CT-
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Action Result
44 | To add the compound’s expected The Retention Time property value appears in the dialog window:
Retention Time, navigate to the &3 Propery ~
Structure/Properties Table and select
Add. Property: an oK \
Type Retention Time in the Property (JRange Cancel
diaIOg window. Value: Unit: min
Comments: Save and Next |
Record... |
| 1
L ]
45 | Enter the value “3.7” in the Property The Retention Time is added to the record.
dialog window in the cell next to Value. — Eie
Retain the default units of “min”. Select OK
to proceed InChl InChl=1S/C9H13N/c1-
p : 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 a value for Retention Time is not provided, then
the full Chromatogram will be scanned for the compound.
46 | 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
Table.

Table Plot
ID A Name

Related Compounds View
<auto> (N.A.)p> Chemical Structure )

)EO) q

< Spectrum

1 1

Amphetamine
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Action Result
47 | Add the following compounds into the user | Naltrexone SMILES:
database by repeating steps 39-46. O[C@]12[C@@]3(N(CC[C@@]11C4=C(C(=CC=C4C3)0)0[C@]1(C(CC2)=0)[H])CC1CC1)[H]
Name: Methamphetamine Methamphetamine and Naltrexon are added to the database.
SMILES: Minelt —
D= B Ba A% Lookup Compeuna PubCJhem
cleccec(cl)C[C@H](C)NC Deviey Bosica <ro ot B B WL d o e e ] s a2 2L
Retention Time: 3.85 min e —
Name: Naltrexone
SMILES: Provided in the Result cell
Retention Time: 3.25 min
Preferred Properties Substructs
Table Plot Related Compounds View Sel. Substructs Original Data Files
A Name 4 Spectricauto> (N.A)P Chemical Structure Retention Time & All Properties Attachments
j Name : \fa\pe
1 Amphetamine " 3.7 min 11/h3-4,11,15,18,22,241
LJ 1-2,5-10H2/t15-,18+
™ 19+,20-/m1/s1
2 Methamphetamine @‘J’ 3.85 min InChikey E?v::hxiz‘;am
Molecular Weight  341.407 g/mol
Retention Time 3.25 min
This user database of in-house compounds can be used for Exact Mass searching in LC Expert.
48 | Mouse over to the Previous Application LC Expert application is opened.
icon (‘«‘“) and click on the down button
(7). Choose LC Expert to return to the
selected application.
N
‘il | LC Expert
@ Browselt
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Targets icon () or choose Analysis >
Targeted Analysis.

Navigate to and select the structure
database file saved in Step 38.

Action Result
49 Using the open raw file icon (@) located The selected Chromatogram opens in LC Expert (e.g., Compound_1_POS.mzML):
in the Standard Toolbar of LC Expert, [ Rl e | T
navigate to “C:\Users\Public\Public R L ES AN
.
Documents\Wiley\KnowItAl\Samples\LC- ] i
MS\”.
Open one of the raw Chromatogram files:
e Compound_1_POS.mzML
e Compound_2_POS.mzML
e Compound_3_POS.mzML
. ez - S 1 Ectoct Specun 01w 502
1bn1$02602503603504604£A1560‘5605606507601503603501360950
__|RT [min] A Chai®| Peak Area ® Peak Area [%] 2 Peak Height % Base lon [ Annotated Name 2 Molecular For® Match Sc¥ Mass Acc®
50 | As executed in Step 29, click on the One target from the database is found in the chromatogram:

L3 \QEV Analysss Profiles; <o prafie

.05 BB N enviose - - |Dipiaymisicns [z B | dravss Metha pscorvoen
(R o o0 hp 4 s N ] g dafali] 2

~ Target Search Results x T
|
e L R I

R ——
o | I

y - WS Level 1 Extracted Spectrum 391 at 3 5602 min

o o 2le T 2h0 ol sl ado ado slo sho edo eho o 7o sbo slo obo  ebo
miz

Peaks

+ Molecular For¥ Match Sc% Mass Accs

e Amphetamine is detected in “Compound_1_POS.mzML".
e  Methamphetamine is detected in “Compound_2_POS.mzML”".
e Naltrexone is detected in “Compound_3_POS.mzML”.
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Action

Result

51

Note: User settings for Targeted Analysis
can be updated by selecting File > Settings
and choosing the Target Analysis tab.

The available Targeted Analysis settings are:

e Mass Tolerance for accurate mass deviation tolerance.

e Retention Time Threshold for the retention time tolerance in seconds.

e 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 accurate mass 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 Step 52 for more information).

Settings - o x

General Databases Target Analysis

Mass Tolerance: = B8 ppm

0

Retention Time Threshold: +

Hide Target Search Results

Mass Adduct Databases

Name Records DB Code

Browse to Add,

3

52

Note: Users can create their own adduct
libraries by modifying the sample sdbx file
“Additional Adducts.sdbx” from the LC-
MS samples folder
(“C:\Users\Public\Public
Documents\Wiley\KnowlItAlN\Samples\LC-
MS\”), or by creating their own database file
following the standards provided in this
sample file.

To prepare an adduct library, the following information is required:
e Name: used for adduct labels.
e Formula: used to calculated the isotopic adduct radio.

o KnowltAll has been designed to recognize adduct losses by incorporation of a subtraction (-)
symbol, e.g., adduct [M-H] is be depicted as -H, and adduct [M+CI-H] is depicted as CI-H.

e Selected lon Charge: gives the ion charge and polarity where the adduct should be scanned.
o E.g., The adducts [M-H] and [M+ClI-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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MSforID Searching

Introduction to MSforID 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).® MSforID was positively evaluated using different instruments
(e.g., QqTOF, QqLIT, QgQ, LIT, LIT-FTICR and QTRAP) by different manufacturers and in different laboratories.?*

The approach for MSforID 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 MSforID 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
reference spectra reference spectrum

mp1 mp2 mp3 mp4 mp5 mp6é& mp7 mp8 mpd mpil

Y Y Y A B
v

MF, RMF, Prob

ramp

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

The MSforID Algorithm

The MSforlD algorithm measures the average similarity of a query spectrum to the series of compound reference spectra. It is a probability-base 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 MSforID 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 MSforID 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 MSforID
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 MSforID searching, the MSforID 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 MSforID

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. Kofeler. 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. Kdfeler. 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" library search using the MSforID search algorithm using the Searchlt application.

Action Result

Using the open raw file icon (@) located The Chromatogram opens in LC Expert:

on the Standard Toolbar in LC Expert,
navigate to “C:\Users\Public\Public
Documents\Wiley\KnowItAl\Samples\LC-

., —

MS\”. o l 0
Open “TESTMIX2_180504_MAS011_06 | | — .
.mzXML” (C:\Users\Public\Public % o goga | | ”P“\?LL?DF’ T pwsme i fiee
Documents\Wiley\KnowItAl\Samples\LC- i - , T E TR TR
MS)).
04 121.0395 482 0809235.2085 3302717 446.0721 5003788 §55.1633 610.1838 ::l::‘l:ﬁ!&?;:i?:”‘“:ﬁ e
1 RGOS T\ m el L ot A B rrT
1l 200 3o ado 500 600 ) ado odo 1000
miz
RT [min] A Char® Peak Area 3 Peak Area [%] & Peak Height & Base lon [m% Annotated Name < Molecular For$ Match Sc& Mass Accy 1
; 15425 424023 124 9321432

2 | Use the Display MS Level dropdown menu | By changing the value to “2” on the Display MS Level dropdown menu, the Chromatogram MS2 scans
located on the Standard Toolbar to select become visible. Use the MS Level panel to interchange the spectra display between MS1 and MSn levels:

[
Qoo op| OQo®eO olo anaq gB000000000000000
"o o 1 1 T = ety
0 1 LSML L L R
7

- MS Level 1 Extracted Spectium 466 at 13514 min

{
o 1219998 1520809235 2085 soanr  asorzn agormllrsy,!m 6101838 .
1bo 250 o o 5% o b0 8do oo 1000
miz
RT [min] A Chais Peak Area 3 Peak A'eaﬁ < Peak Neihl < Base lon [m> Annotated Name < Molecular Fors Match Scs Mass Accs I
1
2 15425 424023 124 9321432
3 29116 148716 043 4779195
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Action

Result

3 | Right click on the Chromatogram and
select Horizontal Zoom Mode. Click and
drag the left mouse button in the region
around 9 min to zoom in on the Peak at
8.93 min.

Left click on the Chromatogram and
choose Selection Mode to deactivate the
Zoom cursor.

The Chromatogram is zoomed in on the peak at 8.93 min.

‘0@ BB M onMode + - |DispayMsieve: > - Ny Analysis Method: Deconvolution
(RLLD® @ ata + M4 o0 ] [ 4 Jb Jufali] 20

-@@ | Analysis Profiles:  <no profile>

INCLUDE RANGE BAR

4 | Left click directly on the chromatogram at
8.93 min where the tall peak is.

Note: Peak boxes are reserved for
componentized MS1 peaks, therefore do
not select the peak box and instead click
directly on the chromatogram.

The raw MS2 scan measured at 8.93 min is selected, and a black vertical line displays the location of the active
MS2 scan (as in previous image). To verify that a MS2 spectrum is selected in the Raw Spectrum (black font)
pane, verify the header information in the Raw Spectrum, which should read “MS Level 2 Raw Spectrum”. The
Extracted Spectrum (in blue font) remains as an MS1 componentized spectrum. If the Raw Spectrum (black
font) reads “MS Level 1 Raw Spectrum”, click again on the chromatogram to update the MS scan to an MS2
spectrum.

,C By fon Mode: +

- | Display MS Levet: 2

. - m Analysis Method:  Deconvolution
RILE® &g+ L 0 M s Jb Jufdi] X

LC

-@ 7|  Analysis Profiles:  <no profiie>

865 87 815 88 885 g9 8bs 9 9bs o1 915 92 925 93

~ MS Level 1 Extracted Spectrum 466 at 1.3514 min
—MS Level 2 Raw Spectrum 3056 at 8 9343 min

o 1210395

S e Do
100 " 10 200 280 300 3% ado ado  sbo
Iz

s50  edo  e%0 700 750  8do  8do
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Action

Result

On the Transfer to bar ( MRS ),

select Searchlt ( @ Searchlt)_

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

% import of Multiple Spectra X

Please select the spectra to import =)
= = i 279.083

MS Level 1 Extracted Spectrum 3055 =

IS Level 2 Raw Spectrum 3056 at 5. RIS

4 u}'—i
3104 219.0870
2103

104

173.0517 201.0466  233.0727
180 130 200 2%
miz
Select Al Deselect All oK Cance

Note: This dialog is used to specify which MS spectral scan will be transferred using the Transfer to bar , i.e.,
either the MS1 Extracted Spectrum or the MSn Raw Spectrum.

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

Select OK to continue.

The Searchlt import dialog window appears with 2 different search options:
e “MSForID”, to open a new MSforlD search tab in Searchlt.
e  “Spectrum Search”, to use an alternative search algorithm (e.g., cosine, adaptive, etc.).

Searchlt X

Select MS (LC) search method

MSForlD

Spectrum Search

Cancel
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Action

Result

Select MSforID on the Searchlt dialog
window.

Note: The Intensity Threshold (%) can
be increased or decreased. Select

Repick Peaks button ( ) to
update the Peaks to Search list using
the updated threshold. The triangle
symbol (’) reveals the minimum peak
height.

Repick Peaks

The MS2 raw spectrum opens in Searchlt’s MSforID Search window. The MSforID Search window
prepopulates the information:
e 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.
e Search Method is the specific MSforID 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
e Precursor lon (m/z) is the MS2 scan’s precursor ion information, if included in the raw file.
e Mass Tolerance (m/z) parameter sets the tolerance for MS spectrum peak m/z deviations.

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

Searchit .
D& Saech ProfieE. <no profie> . Bl

Search Categories

Tandem MS Search Peaks to Search

) Position(m/2) Rel. Intensity

95.0494 0.10
1280622 0.06

129.0701 0.06

Structure 1 141.0102 012
05+ 154.0779 0.07

Property/Name 1 171.0361 013
173.0517 112
& MsforlD 183.0360 o
— 185.0516 0.06

Search D ’ 100 150 200 250 201.0466 0.70
O User-Select mlz 202.0536 0.07
203.0624 0.09

All Compounds lon Polarity: © Positive () Negative & open Spectrum File... 219.0570 5242
2210617 0.10
Search Method: Standard Search 233.0727 0.81

2630835 0.06

Precursor lon [m/z]: 279.0931 279.0931 10000

Mass Tolerance [m/z}: 0.1
Summary Intensity Threshold [%]: 0.05 Repick Peaks Add

Hit List Size Limit: 50 (3] [JAllHits  Display Profiles: <no profile> Search

Note: A popup warning will display on the Warning dialog window if the raw spectrum is not detected to be an
MS2 spectrum. This may 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

8 | Inthe MSforID Search window, change
the Mass Tolerance value to “0.01" m/z.

The Mass Tolerance is decreased:

Mass Tolerance [m/z]:

Note: The Mass Tolerance plays an impactful role in the calculation and final search results.

0.01

9 | Inthe Search Databases tab, click on
User-Select option.

Define databases for searching using the
User-Select databases tab by clicking
Add for desired LC-MS databases.

The databases selection dialog window is displayed. Available LC-MS databases depend on the specific user

license:

Searchit
D& B SR <o proes

Search Categories ./ for searching

Internet databases are swit

Reference
Computed
User
Structure Hit List
Property/Name
Add All
8 MsforlD

Selected for Searching
Search Databases

Name

© User-Select LC-MS - Maurer/Wissenbac
LC-MS - MMHW LC-HR-MS,

All Compounds LC-Ms -
LC-MS
LC-MS
LEMS N

Select by Browsing.

Hit List Size Limit: 50

All Hits

Display Profiles:

Limit to spectral technique: MS (LO) Refresh Advanced
Name DB Code Location
LC-MS - Maurer/Wissenbach/... 13027 MWW <Latest Version>
LC-MS - MMHW LC-HR-MS/M... 5006 MMHW <Latest Version>
LC-MS - NIST MS/MS Mass Sp... 1121 MS2A <Latest Version>
LC-MS - NIST MS/MS Mass So... 102130 MS2H <Latest Version>
Remove All
Records DB Code Location
7 Mww KnowltAlNDatabases\L.
6 MMHW ItAINDatabases\L
n1 MS2A J\Databases\L
s.. 102130 MS2H AlNDatabases\L
122153 Ms2H2 blic\Document atabases\L

<no profile> Search
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Action Result

10 Search

‘ | The best match for the spectrum query is displayed in Minelt. The Table display the columns:
Select Search button (! ) to

execute the search 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 : - : : T .
D& By BaBaMa P 46 iockup Compouna
= < BRI R+ (WIS oy e [58] UL s WRa T  (Jh

Structure/Praperties vax

Oispiay Profies  <no praf

Overlay Al | | ' amsen

Property.

218.0570 o

20727 —

g3
zho 2l 2ho o 2lo o 2o

Preferred Properties Substructs
Sel. Substructs i
All Properties

& Tag® DI ID_ 2 Spectrum <auto> (MS (I N Name
m E 1
: 1 CAS Regis

2 1674 2932718 0.0002 ws2k =

Ranp ¥ AMP %

1 2948 | 516

3 1504 2634535 0.0002 wis2h | i

Note: Each row in the search results Table represents a match for the compound record’s series of spectra,
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.

11 | Navigate to the Previous Application LC Expert application is opened.

icon and click on the down button (7).
Choose LC Expert to return to the
selected application.

‘L-l - -~ Transfer to:

@G Searchit

} U LC Expert

@ Browselt
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Example: Spectrum MSn Searches using Searchlit

This section describes how to execute an MS" library search using spectral search algorithms in Searchlit application.

Action Result
12 | 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 Step 4 still selected, use the r x
Transfer to bar (2" ) {0 send the E
spectrum to Searchilt ( & Searchlty
Note: This dialog is used to denote which MS spectral scan should be transferred using the Transfer to bar , i.e.,
either the MS1 Extracted Spectrum or the MSn Raw Spectrum.
13 | On the Import of Multiple Spectra The Searchlt import dialog window appears with 3 different search options:

dialog window, retain the default
selection “MS Level 2 Raw Spectrum”.

Select OK to continue.

o “Replace existing MSforlD search”, to override an existing search in Searchlt.
e  “Open MSforlD in new document”, to open a new search window in Searchlt.

e  “Open spectrum search in new document”, to use an alternative search algorithm (e.g., cosine,
adaptive, etc.).

| searchit x

i

{ A MSForlD search is already loaded. How would you like
to import the new spectrum?

Replace existing MSForlD search |
Open MSForlD search in new document

Open spectrum search in new document

Cancel
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Action Result
14 | 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, denoted by “Spectrum MS (LC)”.
Searchit x
O& & Search Profies. <o profie> - Bl R+ W& » o 4 i

Search Cateaories
8 Spectrum MS (LC)

Number of components: Search Method:

1 (Single) Dot-Product (Cosine) 1B Optimized Corections Advanced Settings.
Spectrum Accurate Mass Search B Adaptive Search  Molecular m/z: 278 ¥ Reverse Search
Peaks EXCLUDE RANGE BAR

. " 279.0831

Structure

Property/Name 0.8+

e 0.6
Search Databases 219.0570

© User-Select
0.4+

All Compounds
02+

ompounds 173.0817 201.0466 233.0727
1bo 120 1d0 160 180 0o zho 240 250 2ho
miz
Summary INCLUDE RANGE BAR

Hit List Size Limit: 50 2 AllHits  Display Profiles: <no profile> Batch Search Search

For further control of the spectrum search:

e Click Advanced Settings to launch a dialog window with more search controls (e.g., Instrument
Resolution for Accurate Mass Search).

e Include Range Bar and Exclude Range Bar allow for including/excluding specified areas on the

spectrum.
15 | In the Spectrum MS (LC) window, select | Accurate Mass Search is selected:
the checkbox next to Accurate Mass . e T
Search. 8 Accurate Mass Search Adaptive Search | Reverse Search

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

108658-REV20240903 Copyright ©2024 by John Wiley & Sons, Inc. All rights reserved.

WILEY



H KnowltAll Training

LC Expert 39 H

Action

Result
16 | Click on User-Select option under The databases selection dialog window is displayed:
Search Databases tab. Searchit x
N & [ & Search Profiles:  <no profile> 2 EE
Use the User-Select databases tab to Search Categories
L . vailable for Searching:
choose databases for searching. Click 8 Spectrum MS (LC) -
Internet databases are swit... Limit to spectral technique: All Refresh Advanced.
Add to select an LC-MS database for [ Spectrum [ Reference [ Name Records DB Code Location
Searching . & Computed 118 NMR - Wolfgang Robien 2212 RBX <Latest Version> I
Peaks # User 13C NMR - AIST SDBS 11890 NLX <Latest Version>
B & Hit List 13C NMR - Flavors & Fragranc... 11815 NFX <Latest Version>
Structure 13C NMR - Natural Products -.. 3432 NPX <Latest Version>
Note: Available LC-MS databases Property/Name e e
depend on the specific user license. Mradrs »
MSforlD Selected for Searching:
Search Databases Name Records DB Code Location
O User-Select LC-MS - Maurer/Wissenbac... 13027 MWW cwu \Dox b
LC-MS - MMHW LC-HR-MS... 5006 MMHW CA\U: \Doc:
All Compounds LC-MS - NIST MS/MS Mass... 1121 MS2A [ \Dox y Databases\L
LC-MS - NIST MS/MS Mass... 102130 MS2H CAU: \Doc:
o LC-MS - NIST MS/MS Mass... 122153 MS2H2 CAU: 'ublic! y
- - LCAMS . NIGT MS/AAS Mace 268630 MSO! - owitAIRD
Pure Compounds
Select by Browsing..
!
Hit List Size Limit: 50 <1 Al Hits Display Profiles: <no profile> Batch Search Search
17 | Click Search to execute. The best match for the spectrum query is displayed in Minelt:
Minelt ®
O ™ B 288 P H Loowp Compound: PubChem M
Dispay Profies_ <no profie> - Bl < b+ W o i G| Ll |l T 2 O L
() overlay All ~ M3 Level 2 Raw Spectrum 3056 at 8,83 279.0001 I Tex
52N #9017, 1-Chioro.3-(inpheny'
Bon Sy 218.0870 o
Name a. L
" 173.0817 [{1-_\:\ I~
1-Chloro- A / P 4
1-Chioro 219.0867 N/ ,_l\ -
1-Chioro-3-{ - ]
1-Chloro-3-¢ ¥|| 1 b S
1-Chloro-3-( 1o 5o 280 2o o E)
:f?:"”"ff miz Preferred Properties Substructs
e MS(LO) (13) Sel, Substructs Original Data Files
— All Properties Attachments
HOl ¥ RHQI 4 Tags Co DI ID % Name 4 Spectrum <auto> (M Name Value
Name 1-Chloro-3-
1 s (triphenylphosphoranylid
iy nejacetone
) CAS Registry 13605-66-8
o 8120 8288 Dwsar 5380 Mehenyiphosphine Number
B = oxide -
) Collision Energy 19 &V (NCE=20%)
] 7810 7947 D visat agap PhEnacyitriphenyiphos cellsfon Gas "
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Action

Result

18 | Use the Previous Application arrow
("‘= ) to return to Searchlt.

Searchlt application is opened with the previous query loaded.

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

Select the Adaptive Search checkbox
and enter “279.0931” as the value for
Molecular m/z if not already detected.

The Adaptive Search is selected.
Accurate Mass Search Adaptive Search Molecular m/z: 279.0931 ¢

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.

20 | Click Search to execute.

The best match for the spectral query is displayed in Minelt:
Minelt x
D& B B3R Ba P A% Lookup Compound:

R+ LG i @ o e e A L i e ke 9 2 20 b |

Display Profiles:  <no profile> % E Q
Structure/Properties Sl
Overlay ~ MS Level 2 Raw Spectrum 3056 ajzg 992
All 1 et
Proparty 219.0570
lisi
Colson +| | | 173.0617 201.0466 -
o = = 202.0527 ‘ [ J
10V A ’7 /
20V 1 - /‘
30V 279.09%
20v | 100 130 200 2%
60V miz
s Substructs  Sel. Substructs  Original Data Files

Tble  Plot Related Compounds View
< Name
2,4-Difluoro-N-[2-(1H
7 109 indol-3-
yl)ethyilbenzamide

< Spectrum

<auto> (MS (LC) P Am [u]$ Am Info  Repl

00000 @

8 b2 | Acenaphthylene

i

127.0305] 0

4-Methyl-N-(4-
9 170 nitrophenyl)-1 ‘

,,,,,,,,,,,,,,,,,,,,,,

0.0000 @

Al Properties

Name
Name

CAS Registry Number
Collision Energy
Collision Gas

Comments

Attachments

Preferred Properties
Value

Acenaphthylene

208-96-8

a0v

N2

~ 1 micromol/L in

methanol/water/formic acid

(98/2/0.1) Spec=Consensus

Nreps=11/11 Mz_diff=3.9ppt

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.

e Am info column contains a selectable info icon (®) that informs on the peak shifts that occurred to

create the query result.

¢ Replacement column gives the group replacement if known.
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