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Build a User’s HRMS Library and Perform HRMS Library Search from GC Image

Application ........

Introduction

This tutorial application note describes step — by — step how to build a user’s HRMS library in
NIST MS Search Software 2.2 and perform a HRMS library search using the user’s library from GC Image
HRMS Software R2.6.

Software

e NIST MS Search Software V2.2 with NIST 14 Library
e GClImage HRMS Software R2.6b4 or later version

Procedure

1. Configure settings in GC Image HRMS Software.
1) Configure — Settings — Multi-Channel — MS Data Binning, e.g., By Dynamic Bins + 0.01 mu

Settings
Multi-Ch
System
Axes
Image | Syste
Legends yStEm
Multi-Channel ~MS Data Binning
Search Library () By Integer Intervals
Baseline Correction
Blob Detection (®) | By DynamicBins w | +( 0.01|mu + 0.0 |ppm )
Elob Statistics
Blob Mouse-Overs Rounding Parameter For Integer Mass 0.5
Blob Display

2) Configure — Settings — Search Library — Search Settings,
a. Search Method: Interactive
b. Type of search: In-source HiRes (ldentity)

Settings

Search Libra

System i
Axes rLibrary Search Parameters
Legends Type Of Multi-Spectrum
Multi-Channel ’V ) )

Peak multi-spectrum Blob multi-spectrum
Search Library ) o ® fars
Baseline Correction [] Perform library lookup after 'blob detection’ automatically
Blob Detection -
Blob Statistics Search Settings | RI Setting
B:": MZ;SE'OVE'S Search Method Interactive
Blob Display - .
Graphics Display Type of search In-source HiRes (Identity) ]
Text Display Hitlist size 10
Structure Display Additional Libraries Included Libraries
3D View NIST_MSMS MAINLIB
Template NIST_MSMS2

2. Configure settings in NIST MS Search Software.
1) Options —Spectrum Import Options,
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a. inthe section “Spectra without precursor ion m/z value are”, choose “In-source/El
(accurate m/z)”.

b. in the section “In-source/El accurate ion m/z”, choose the desired number of
decimal places.

— El Spectrum m/z Rounding —Tandem Spectrum Accuracy ———
Muttiply m/z in imported spectra by — Precursor ion m/z

:ggr;o;r;ri;;:e |.1 vI decimal places

Bxample: — Product ion m/z

{Cg;h cc;rrectlon is 0.99388 m decimal places
lonal

Add this term to all m/z
Iﬂ— before rounding In-source/El accurate ion m/z
|4 vI decimal places

— Adding spectra to Spec List — Intensity threshold
¥ Prepend (add to the top) [ % of max. 0

" Qverwrite freplace)
Ak [~ absolute ID

— Spectra without precursor ion m/z value
 El jnominal m/z) ' Insource / El (accurate m/z)

RItype ff unspecified Unspeciied |

[ Include Synomyms Set default values |

oKk | Cancel | Hep |

2) Options — Library Search Options — Search

4

a. In “Spectrum Search Type”, choose “In-source HiRes".
b. In “Presearch”, choose “Off”.

Search | MS/MS | Libraries | Automation | Limits | Constraints | RIGC) |

—Spectrum Search Type
e ~ e "F'recursor lon m/z

(e -] |¥ e [

Spectrum Search Options Other Options
[ Reverse Search ¥ Automation

™ Penalize rare compounds I Ao Report
—Presearch
" Default ¢ Fast ™ Apply Limits

M |1 ™ Use Constraints

Structure Similarity Search Options
('7 Match Number of Rings ¥ Show Homologues
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3) Options — Library Search Options — MS/MS

In “Search m/z Tolerance”, input the desired mass accuracy tolerance for search.

Search MS/MS | Libraries I Automation I Limits I Congtraints I RI (GC]I

MS5/MS and Insource HiRes search options

Searchm/z Tolerance ——————————————————
Precursor + ID_DDZ Im,-"z LI
Product ions = ID_DDZ Im,-"z VI

A

|+ lgnore Precursor Mare Options |

V¥ Use alt. peak matching

Scoring

™ Peptide

3. Create a user’s library in NIST MS Search Software
1) In NIST MS Search main page, choose “Librarian” tab.
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2) Click on “Create library” icon.

Elfile Search View Tools Options Window Help

&E%ﬁl%a«w«‘?‘

Y c—
@[3 || D[« X[ %] X|0f
# | Sc. | Name reate library| | o
Blob spectrum for Blob 22 - Volume: 104582635 5788
Blob spectrum for Blob 188 - Compound Name: napht...
Blob spectrum for Blob 22 - Volume: 104582635 5788

Blob spectrum for Blob 22 - Volume: 104582635 5788
Rlnh enectnim for Rlah 77 - Valime- 1045826735 R7A8

L
i =

3) Enter a new library name, then click “OK”.

Enfer new Nbrary name
T ok |

Lick of Bewamies =

4. Add HRMS spectra into user’s library
1) In GCImage Software, open a mass spectrum.

2) In GClImage MS Viewer, perform a library search. The mass spectrum is sent automatically
to the NIST MS Search Software.

[J- search Library ~ 1§ Open SIC +#. Arithmetic Ops | Profile Spectrum ~ Formula Calculator | Copy to Clipboar

e J Spectrum | Mass Defect
Active  MS visible
|g:'::|e | Loo.o 1420769
95.0
90.0
85.0
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3) In NIST MS Search, choose “Librarian” tab.

BioDb spectrumfor Blob 6 - Volume: A6 758 ULUU

Blob spectrum for Blob 349 - Peak Value: 1743669.16..

Blob spectrum for Blob 213 - Peak Value: 2680696.35.

Spectum at (40.500.1.767)

Spectum at (54.900,2.022)

Blob spectrum for Blob 173 - Peak Value: 265057219,

Blob spectrum for Blob 70 - Peak Value: 4455847.8359

Blob spectrum for Blob 630 - Peak Value: 7230359059

Blob spectrum for Blob 43 - Peak Value: 5005369 5386

Blob spectrum for Blob 67 - Peak Value: 4430107.3735 43,9068

Blob spectrum for Blob 12 - Peak Value: 67483517753

Blob spectrumfor Blob 68 - Peak Value: 4278250 0762

Spectum at (20.133.1.171)

Blob spectrum for Blob 55 - Peak Value: 391124.3632

Blob spectrum for Blob 34 - Peak: Valus: 558308.3955

Peak spectrum for Blob 373 - Peak Value: 773639.0000 s B0

Blob spectrum for Blob 130 - Compound Name: 2 Met

e e o Bt 1oy omoound Mome: 2 et B s ot m“ L |

2k spectrum for Blob 130 - Compound Name: 2 Met

Peak spectrum for Blob 130 - Compound Name: 2-Met v D 40 5060 0 B0 S0 100 10 120 130 140 150 160

et File) Blob spectrum for Blob 23 - Compound Name: Naphihalene, 2methy Valum
Plot

s ST
Lib. Search | OtherSearch | Nemes | Compare Ihbmnan | I

—J

1150511

EELYRERELLERRYBERY

41
4z

For Help, press F1

4) If you want to edit the mass spectrum before adding into a library,
a. Click on the “Edit spectrum” icon.

] File Search View Tools Options | Window Help
IR SHEEER - 2
P
SR (= e R sl
# | 5. | MName |Edit spectrum| | Al ol 142 0769
1 A Blob spectrum for Blob 23 - Compound Name: Naphthalene, 2-methyl-,
2 E Naphthalene, 2-methyl-
4 A Blob spectrum for Blob 22 - Violume: 104582635 5788
5 A Blob spectrum for Blob 188 - Compound Name: naphthalene, Volume: 2
& L Blob spectrum for Blob 22 - Violume: 104582635 5788
7 L Blob spectrum for Blob 22 - Violume: 104582635.5788
8 L Blob spectrum for Blob 22 - Violume: 104582635.5788
5 L Blob spectrum for Blob 22 - Volume: 104582635.5788
0L Spectrum at (4.700.4.240)
L Spectrum at (4.700,2.840)
12 L Spectrum =t (18.500,2.860)
123 L Spectrum =t (18.400,3.880)
14 L Spectrum =t (16.400,2.740)
S H “ B ”
b. After editing, click “Add to Library”.
Name Naphthalene, 2-methyl-, [~ Peak
Formula
‘ frmo — Fomstuoue| ‘ m/z [ Abung. [ Annatation — ~
39.0145 1.00
Mol. Weight [142 CAS Number  [31576 friil e
Library Text File £ ﬁ ;‘})‘3"
ID Number 330 39.0325 200
39,0361 1.00
Rl it 7l 35,0357 100
~Other Names (Syneryms) ———————— ‘:9 959% 1.00 s v
$:00in-source
Pecept [¥ HiRes Spectum Peaks 130
100- 1420763
43.9868 |
P B
50 100 150 200 250 300 350
Q Clipboard St
[MAINLIB vis CAS number
B | Addto umaw|| Replace | Addto List Help
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5) If you don’t want to edit the mass spectrum before adding it to the library, click on” Add to
library” icon.

5 File | Search View Tools Optiens Window Help

xa&l%a«m—ﬂ

@[ %] D fea| X[ o] x|

# | Sc | Name d to library| | ~ 1420769
Blob spectrum for Blob 23 - Compound Mame: Naphth...
Blob spectrum for Blob 22 - Volume: 104582635 5788
Blob spectrum for Blob 188 - Compound Name: napht..
Blob spectrum for Blob 22 - Volume: 104582635 5788
Blob spectrum for Blob 22 - Volume: 104582635 5788
Blob spectrum for Blob 22 - Volume: 104582635 5788
Blob spectrum for Blob 22 - Volume: 104582635 5788
Spectum at (4.700.4.240)

Spectum at (4.700.2.840)

Spectum at (18.500,2.860)

Spectum at (18.400,3.880)

Spectum at (16.400,2.740)

Blob spectrum for Blob 22 - Volume: 104582635 5788
Blob spectrum for Blob 22 - Volume: 104582635 5788
Spectum at (10.400,1.760)

Spectrum at (15.900,3.420)

Spectum at (33.733,2 507)

0 s N B L R —

1
12
13
14
15

il et el el el el SR s

17

6) Choose the library to add the spectrum.

List of libraries

user library

steroids

Rltype funspectied -

Library Statistics
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5. Perform HRMS library search from GC Image HRMS Software
1) Inthe NIST MS Search Software, include the user library in the search library list.
a. Choose Options — Library Search Options.
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b. Click on “Libraries” tab

Search | MS/MS omation | Limits | Constraints | RI (GC) |

ﬁv.ail.able Libs: |Induded Libs: illlil

mainlib

> Add >>|

nioar likrane

c. Choose the user library in the left panel, then click “Add” to add the user library to
the included libraries list

Search | MS/MS  Libraries | Automation | Limits | Constraints | Rl (GC) |

Available Libs: |Induded Libs: xl‘rl‘l

mairilib
replib mainlib
nist_msms
nist_msms2
nist_ri
steroids

(E—

= Add =
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In GC Image HRMS Software, include the user library in the search library list.

a. Choose Configure — Settings — Search Library.

Settings

System

Axes
Legends
Multi-Channel
Baseline Correction
Blob Detection
Blob Statistics

Blob Mouse-Overs
Blob Display
Graphics Display
Text Display
Structure Display
3D View

Template

Template Matching
Mass Calibration

b. Choose the user library in the left panel, then click “>” to add it to the Included

Libraries.

Settings

System

Axes
Legends
Multi-Channel
Baseline Correction
Blob Detection
Blob Statistics

Elob Mouse-Overs
Blob Display
Graphics Display
Text Display
Structure Display
3D View

Template

Template Matching
Mass Calibration

InfoMass LLC
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Search Library

rLibrary Search Parameters

Type Of Multi-Spectrum
’V () Peak multi-spectrum

(@) Blob multi-spectrum

Search Settings | RI Setting

[] Perform library lookup after ‘blob detection’ automatically

Search Method

Type of search

Hitlist size

Additional Libraries
MIST_MSMS
MIST_MSMS2

LISFR | TRRARY

Search Library

Interactive

In-source HiRes (Identity) W

10

Induded Libraries
MAINLIB

rLibrary Search Parameters

Type Of Multi-Spectrum
’V (") Peak multi-spectrum

(@) Blob multi-spectrum

Search Settings | RI Setting

[] Perform library lookup after 'blob detection’ automatically

Search Method
Type of search
Hitlist size
—— Additional Libraries ——
MNIST_MSMS
MIST_MSMS2
MIST_RI
REPLIB

TrenUe.

WEN0a.L

Interactive

v
In-source HiRes (Identity) ]

Induded Libraries
MAIMLIB

MIST Path: C:\NIST11{MSSEARCHY

Auto Locate NIST Library | |

Browse For NIST Library

Pt Cmmeh
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c. Ifthe user library is not on the Additional Libraries list, click “Auto Locate NIST
Library” or “Browse For NIST Library” to locate the user library.

Settings

System Search Library

Axes rLibrary Search Parameters

Legends Type Of Multi-Spectrum

Multi-Channel

Peak multi-spectrum Blob multi-spectrum

Search Library ’VO =ee ® =he ‘
Baseline Correction [ Perform library lockup after blob detection’ automatically

Blob Detection -

Blob Statistics Search Settings | RI Setting

E:°: M:;SE'OVE’S Search Method Interactive v
Blob Display

Graphics Display Type of search In-source HiRes (Identity) "
Text Display Hitlist size 10

Structure Display —— Additional Libraries —— — Induded Libraries ——
3D View NIST_MSMS MAIMLIB

Template NIST_MSMS2

Template Matching NIST_RI

Mass Calibration REPLIB

STEROIDS
USER. LIBRARY

W8N0s
WBNO08.L

NIST Path: C:{NIST11MSSEARCH

| Auto Locate NIST Library | | Browse For NIST Library | ]
Post Search Constraints
[] Apply post search constraints
Match Factor Threshold ]
Reverse Match Factor Threshold 0
Probability Threshaold 0.0

Import Configuration || Export Configuration H Apply || 0K H Cancel |

3) Perform a HRMS library search from GC Image MS Viewer

Frofie Soacirum »

Spectum | Mase Cefect
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6. To perform a unit mass library search, Choose Configure — Settings — Search Library in GC Image

Application ........

and set the Search Method to Batch

InfoMass LLC

Settings .
System Search Library
Axes rLibrary Search Parameters
Legends Type OFf Multi-Spectrum
Multi-Channel . .
Peak multi-spectrum Blob multi-spectrum
Search Library ’V o) Fes ® =
Baseline Correction [] Perform lirary lockup after 'blob detection' automatically
Blob Detection -
Blob Statistics Search Settings | RI Setting
E:": M:;SE'OVEE Search Method Batch
Elob Display - -
Graphics Display Type of search Quick (Tdentity)
Text Display Hitlist size: 10
Structure Display —— Additional Libraries —— Included Libraries
3D View NIST_MSMS MAIMLIB
Template MNIST_MSMS2 USER. LIBRARY
Template Matching NIST_RI
Mass Calibration REPLIE
STEROIDS
WaN03
WaMN03.L
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