NIST Standard Reference Database 1A

NIST/EPA/NIH Mass Spectral Library (NIST 14) and
NIST Mass Spectral Search Program (Version 2.2)

For Use with Microsoft® Windows
User 6s Gui de

The NIST Mass Spectrometry Data Center
Stephen E. Stein, Director

Evaluators:

Anzor Mikaia, Principal
Edward White V (EI)
Vladimir Zaikin (EI)
Damo Zhu (El)

0. David Sparkman (El)
Pedatsur Neta (MS/MS)
Igor Zenkevich (RI)

Programmers:

Peter Linstrom

Yuri Mirokhin

Dmitrii Tchekhovskoi
Xiaoyu Yang

Documentation and Help:

W. Gary Mallard
O. David Sparkman

May 2014

U.S. Department of Commerce

National Institute of Standards and Technology
Standard Reference Data Program
Gaithersburg, MD 20899

NIST 14 MS Database and MS Search Program v.2.2



The National Institute of Standards and Technology (NIST) uses its best efforts to deliver a high-
quality copy of the Database and to verify that the data contained therein have been selected on the
basis of sound scientific judgment. However, NIST makes no warranties to that effect; and NIST shall
not be liable for any damage that may result from errors or omissions in the Database.

© 1987, 1988, 1990, 1992, 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002, 2005, 2008, 2011,
2014 copyright by the U.S. Secretary of Commerce on behalf of the United States of America. All
Rights Reserved.

No part of this Database may be reproduced, stored in a retrieval system, or transmitted, in any form
or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the prior
written permission of the distributor. Portions of this program are also copyrighted by Microsoft Corp.
and © 19847 1996 FairCom Corporation.

TR BT,

.

Microsoft is a registered trademark of Microsoft Corporation, and Windows is a trademark of Microsoft
Corporation. ISIS is a trademark of MDL Information Systems, Inc. "FairCom" and "c-tree Plus" are
trademarks of FairCom Corporation and are registered in the United States and other countries. All
Rights Reserved.

Certain trade names and company products are mentioned in the text to
specify adequately the computer products and equipment needed to use this
software. In no case does such identification imply endorsement by the
National Institute of Standards and Technology of these computer products
and equipment, nor does it imply that the products are necessarily the best
available for the purpose.

NIST 14 MS Database and MS Search Program v.2.2



Contents

TaES] e= 11 F= i o o PO PP PP PP PPPRP PRI 1

L@ 1SR 0] 4] o F= Uil o111 1= RSP RP 2

Features in NIST 14 Library and the MS Search Program ...........cocueeeiiiiieiiiiiee e 3
NS TP PP UPPRPPPPP

Version 2.2 of the MS Search Program
GC Methods / Retention Indices Library

THE NIST MS/MS LIDIAIY ... ...t e e e e e et et e e e e e e ettt e e e e e e e e setbbaseeaeeesssbbaaeeaeeesensnnraneeas 5
Software Changes from earlier versions of the Search Program ..o 7
Version 2.0g Of the MS SEarCh PrOgramM ..........c.iieiiiiiiiiiiie ettt e e et e e e e e e e st e e e e e e e e s stbaaraeaaeeaan 7
Version 2.0f 0f the MS SEarCh PrOgram ... .....ueciii ittt e e e e e e e et e e e e e e s atbarraaaaeeaan 8
(10 o [ (o ([l o (oo = 11 H T TP PP PP PP PPPPPPP 9
THE LiD. SEAICKH TaAD ..ttt ettt e bt e et et e s s e e e st e e e et e e e et e e nreee s 10
Title Bar, TOOI BAr, and STALUS Bar ..........iiiiiiiiiiie ettt e e ettt e e e e e et e e e e e e e eeaaa e eeesssassaaseeseeeesees 16
IO o R 1] o] - TP SUPRR 18
THE Other SEAICH TaAD ...c..eiiiiieiee ettt b et b e bt b et ettt et et e e be e e nnr e e nbeeennneas 19
THE NAMES TAD ..ottt b et b et et et e bt et et e ket et e e nbe e e b enen e e e s 21
THE COMPAIE TAD ...ttt e et e e e e e e b bt e e ekt e e e s e e e e aab et e e ebbe e e s anbeeeesnneee s 22
LR o] =T g F= L I o OO PP PP P UUPPPTTRI 22
Spectral Analysis ULIHLIES FOr NIST L4 ......ooo ettt ettt e s s bt e s st e e e snneeeeannreenanee 23
Automated Mass Spectrometry Deconvolution and Identification System (AMDIS) .......c.coooviiieiiiiiienniiece e 23
SR 1 =] 1 0] (=] (= SO TP U PT R OPPPPPPPPRN 24
EXAMIPIE SEAICRES ...ttt e e oo et b ettt e e e e e s a bbbt e e e e e e e s e bbb e et e e e e e s e nbbrreeeeeeaan 27
Library Spectrum and STTUCLUIE SEAICNES .......ccoi it e e et e e e e e e s e aabb e e e e e e e e e anees 27
(o] = VST 1 (ol d I @] o] 1T0] o PSSP PT RO PP PPPPPPPN 30
ST S SRRSO PSPRRN 30
(] o] = T =T PO P PP PP PUPRP PRI 30
RETENTION INAEX DALA ...ttt ekt et e e s bt e e ek b et e e sb et e e s abe e e e e bbe e e e anneeeesnreee s 31
F T o] 4 F=1 (o] 1 OO PT PP UUPRP PRI 33
01 6O P PP PPPRT PR 33
(0] 0111 7= 1] 11 TP PP O PR TPRRPPPI 33
The Search Menu (displayed by Selecting Search on the Menu Bar) ...........ccooiiiiiiiiiiiiiiie e 34
SEAICN DY ANY PEAKS. ...ttt oottt e e e e e ettt e e e e e e bt ettt e e e e e e a bbb e te e e e e e e bbbereaaeeaaanee 35
EXACE MBSS SEAICK ....ceiiiiiiiiii ettt ekt e e st e e e b bt e e e ab et e e e b e e e b e e e e b e e e nreee s 38
SEArCH DY NAIME = BIOWSE ....ceiiiiiiieitiit ettt ettt e s et e e s bb e e e ettt e s anb b e e e sbneeeeanbeeeeanes 39
SEQUENLIAI IMEINOM ........eeieiiee ettt e e ettt e e s et e e s b bt e e e bt e e e anbb e e e s bn e e e e antneeenae

Basis for Interpretation of the Library Search Results
SUDSLIUCTUE INTOIMALION ...ttt e ettt e e e e s e bbbttt e e e e e s e bbbt e e e e e e e e e nbbbeeeeaeesannnbeeeeas 41

Example of the Use of Substructure Information in Making Determination about an Unknown Mass Spectrum
(o] o] =TT o T=To I o) VAU ] o To 1K @1 | B TP EETTRRPPP 43

NIST 14 MS Database and MS Search Program v.2.2 Page i



Use With INStrumMeENt DAt@ SYSIEIMS .......ueiiiiiie it e e ettt e e e e e e e st bttt e e e e e s e sbe et eaaeaasansbeeeeeaaeeaannnneeaaaaaaan 44

Use with Third-Party Drawing PrOQIAIMS ........ooiiuiiiiiia ettt e e ettt e e e e e e e st be et e e e e e e s anbseeeeaaeesaannnnneeaaaaaan 47
USEIE LIDIAIIES ...ttt ettt bt a e e h e e a e e st e e e bt e st e et e e et e et e e b e e e n e e e b e e ene e 48
NIST Text Format of INAIVIAUAI SPECIIAL........cciiiiiiiiii e e e e e e e e e s e e e e e e e e s et aaeaaeeeaan 51
Import and Export of Retention Indices With @ SPECIIUM ...t 52

RI Export with a Spectrum in a MSP or JCAMP file
RI Import with a Spectrum in a MSP or JCAMP file

APPENDIX 1: Creating AUTOIMP Files Used in NIST MS S€AICH .......c.cuviiiiiiiiiiee it 54
APPENDIX 2: Using the NIST MS Search Program with ChemStation.............cooveieiiiiiieniiiec e 55
APPENDIX 3: Copy ChemStation and Other Database to NIST User Library Format ............cccceeeivieeiniieeennne. 58
APPENDIX 4: Using the NIST MS Search Program with Thermo Fisher Corporation Xcalibur Software ............. 61
APPENDIX 5: SEArch AIQOMtNIMS .....uiiiiii ittt e s e e e e e e e e e e e e s e s bbb b e e e eeeseaasbaeeeaeeeasaanees 62
Yol (=TT [ oo T PR UP P PPPPRN 62
ST T (o] R T O OO TP PP PPPPPPPPON 63
APPENDIX 6: Syntax for Some CoNnstraints in SEArChES ..........ooiiiiiiiiiii e 64
Syntax of Name Fragments CONSIIAINT ........ccoiiiiiiiiiiie ittt e e e e st e s aab e e e snre e e s abeeeenaes 64
Syntax of Tags in COMMENT CONSIIAINT ........coiiiiiieiiiiee ettt e e e e e st b et e s sabe e e e snreeesanneeenaes 64
Tags in Comment Constraint for MS/MS Text INfOrMatioN...........oooiieiiiiiiieeiiiee e 68
MS/MS INSrUMENt TYPE CONSITAINT......uteieeiiiieeiiiee ettt et e e ettt e e e et e e s be e e e e sste e e e snteeeesnbeeeeaanaeeeeanneeeeanneeeenn 69
APPENDIX 7: Contributing EI Mass Spectra to the NIST/EPA/NIH Mass Spectral Library ..........cccccccceeeviveeennnee. 70
APPENDIX 8: SUPPOIT CONLACTS. ....euititiiieeee ettt ee e e e ettt e e e e et et e e e e e s e ab b et et e e e e aasnbbe e et aeeeaanbbeeeeeaeeesannbneeeeaeaaaan 71

Page ii NIST 14 MS Database and MS Search Program v.2.2



Installation
Windows NT 4.0, Windows 2000, Windows XP, Windows Vista, Windows 7, 8, 8.1

9 Select the Start button on the lower left of the screen. Then select Run from the Start menu.
(under Windows 8 or 8.1, open Windows Explorer and run setup.exe from the CD)

1 Assuming the CD-ROM drive is D, type D:\SETUP.EXE and select OK. If the CD-ROM drive is
a device other than D, replace D with the appropriate drive letter.

1 Follow the instructions presented by the SETUP program.
In upgrading from a previous version of the NIST MS Library, there is a possibility to keep both
versions." The Installer may behave differently under Windows Vista, 7, 8, 8.1 due to User Account
Control security features.

1 Note: AMDIS, MS Interpreter, and Lib2NIST are not compatible with Windows NT 4.0.

1
In upgrading from a previous version, the Database and Programs will be overwritten by default. To avoid this, (1) the Database should be
installed in a new folder, and (2) a new Program Folder should be selected for the Start Programs shortcuts.

(1) To retain the previous version of the NIST MS Search Program and its associated Database, select No in the Question dialog box below.

NI x|
Setup Type ‘ i
Select the setup type to install, then click Next. I {h
Please select a setup type.
12 Tmiod Software will be installed with all the components {about 1,500 MB).
Qu =
2 Setup has found previously installed components:
. "NIST M5 Search” and "older AMDIS".

Click YES to overwrite previously installed components.
Click NO to install software to c:\nist 14\mssearch’. and c:\nist14'amdis 32\ folders.
(Later you will have an opportunity to change destination folders)

No
GC Method and RI Library | | Library Converter ‘
|stallShield
< Back Next > Cancel |

Question dialog box: Select overwriting the previous installation, or retain the previous
installation and install NIST 14 in a new folder.

(2) When the dialog box shown below appears, the name of the Program Folder must be changed to NIST 14 Mass Spectral Database. If this is
not done, the contents of the existing Program Folder, NIST Mass Spectral Database, will be overwritten, and the previous version of MS Search
and its Database will no longer be accessible from the Start menu.

NI x|
5elect Program Folder ﬂ .
Please zelect a program folder. | e pe

Setup will add program icons to the Program Folder listed below. *You may tupe a new folder
name, or select one from the existing folders list. Click Next to continue.

Erogram Folder:

MIST

MIST 14 GC Method & Rl Databasze B
MIST 14 Mazz Spectral Database
la]

MIST11-Original Mass Spectral Databaze
0BO-Edit

IrstallSield

< Back | Mext > I Cancel |

The name of the Program Folder must be changed if a previous version of MS Search and its
Database are to be retained.
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OS Compatibilities

NIST 14 and MS Search are NOT compatible with Windows 3.x, 95, 98, Me, NT 3.x

NIST 14 and MS Search are fully compatible with Windows 2000, XP, Vista, Windows 7 (XP, Vista,
and Windows 7 in both 32- and 64-bit editions) and Windows 8.

NIST 14 and MS Search are partially compatible with Windows NT 4.0. Only NIST MS Search, which
provides access to NIST 14 MS Library, will work. NIST 14 version of AMDIS, MS Interpreter, and
Lib2NIST are not compatible with Windows NT 4.0. Also needed are:

i Adobe PDF reader to access the NIST 14 Manual

1 WInNT4Sp3+MSIE4.0/4.01/4.01SP1+hhupd.exe or WinNT4Sp6+MSIE4.01SP2 or later version
of IE to access NIST MS Search html Help

Windows NT 4.0 SP1 and WinNT4Sp3+MSIE4.01Spl+hhupd.exe under MS Virtual PC 2007 are the
earliest versions of Windows that NIST 14 and MS Search have been tested with.

The latest version of AMDIS known to be compatible with Windows NT 4.0 SP1 and MS Search as
distributed with NIST 14 is version 2.64 (build Jan. 13, 2006).

Page 2 NIST 14 MS Database and MS Search Program v.2.2



Features in NIST 14 Library and the MS Search Program
NIST 14

The 2014 version of the NIST/EPA/NIH Mass Spectral Library (NIST 14) contains four mass spectral
libraries and a Library of retention index (RI)/GC Method. There are two El Libraries, mainlib and
replib.The number of compounds with GC Methods/RI Library in the EI MS Library (mainlib) is

56,216.
Contents of the NIST/EPA/NIH (NIST 14) Mass Spectral Library
Library . _ .
Name Library Description Library Contents
mainlib Main EI MS Library 242,466 spectra
. Replicate spectra
replib Library 33,782 spectra
. MS/MS Library of small 193,119 MS/MS spectra for
nist_msms ;
- molecules 41,752 ions
nist Msms2 MS/MS_L|brary_of 41,165 MS/MS_ spectra for 3,546
— commercial peptides ions
nist_ri Retention Index Library 387,463 Rl values for 82,868
- compounds

Version 2.2 of the MS Search Program
Whereas the basic software has not changed since version 2.0g distributed with NIST 11, there
been a number of important features added. These are summarized below.

Features Relevant to Electron lonization Mass Spectra (Low Resolution)

have

1 Use of Retention Index in library searching: Deviation of experimental RI from the library value

optionally used to penalize the Match Factor.

9 Older user libraries with Rl values can be indexed to allow the RI values to be used in library

searching
1 Display RI values in a hit list column
1 Import, export, and edit compound RI value(s)
1 New definitions of derivatives are used for finding replicate spectra
1 Optionally display derivative precursor in the Lib. Search hit list

Features Relevant to All Mass Spectra

1 All small molecule mass spectra in NIST libraries have InChlKeys linked to PubChem (NIH).
These InChlKeys may also be used for searching compound information on the Web or for

exact structure searches within NIST libraries.

1 Set Prepend/Overwrite/Ask automatic mass spectrum import option.

1 Import and display Glycan structures in KEGG Chemical Function (KCF) format and add them

to user library mass spectra

Features Relevant to Tandem and High Resolution Mass Spectra

1 Display additional MS/MS information in hit lists

91 Edit accurate peak m/z, intensities and peak annotations in the built-in mass spectrum editor

NIST 14 MS Database and MS Search Program v.2.2
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1 In-source tandem spectra or El with accurate m/z spectra - High resolution mass spectra

o | mp or tsourck/El withaccuratem/ z6 spectra, which do not incl
the precursor ion. To import these spectra, select "In-source /El (accurate m/z)" in
Spectrum Import Options.

0 In-source/El with accurate m/z spectra have accurate ion peak m/z and intensities. The
accuracy is set in Spectrum Import Options.

o In-source/El with accurate m/z spectra may be searched in In-source/El with accurate m/z
and/or MS/MS library with the new In-source HiRes search (ion peak m/z tolerance down
to 0.015 ppm or 6x10° m/z units), Similarity Simple, Identity Normal or MS/MS Presearch
OFF search options. For this purpose, adding Reverse Search option may useful.

0 In-source/El with accurate m/z spectra may be added to a user library. Currently, in-
source/El with accurate m/z spectra added with NIST MS Search to a user library may be
searched with In-source HiRes search only with Presearch OFF option. Rebuild the library
with Lib2NIST to get in-source HiRes search benefits®.

1 A new MS/MS search for small molecules

o Improved ability to identify compounds with a few dominant peaks i a common situation
for Tandem MS.

o0 More robust scoring for spectra acquired on imperfectly-tuned instruments

1 New Mass Spectrum Import Options

Control the number of decimal places in the input m/z

0 Set peak intensity threshold
o Importin-source or El spectrum with accurate ion peak m/z and intensities.
0 Import MS/MS and in-source/El with accurate m/z spectra from JCAMP files (October

2012, nistms32.dll version 2.1.5.3 or later)

GC Methods / Retention Indices Library

The GC Methods/Retention Indices library has been extended by including summary statistical
analysis of all data in the record. This information will be displayed in the spectrum text information
even if the Retention Indices box is unchecked in the properties box. The summary data are given in
terms of the type of column (standard non-polar(DB-1), semi-standard non-polar(DB-5), or
polar(carbowax)), the median value of the retention data for that column type, the deviation and the
number of experimental determinations. Note the deviation is calculated as the median absolute
deviation. In the example below (for 6,6-Dimethyl-2-methylenebicyclo[3.1.1]heptan-3-ol or pinocarveol
), there are 13 values for the DB5 series of data, 9 for the DB 1 and 12 for the polar column with
median absolute deviaions of 4,7 and 8 respectively.

Experimental Rl mediantdeviation (#data)
Semi-standard non-polar: 1138+4 (13)
Standard non-polar: 1135+7 (9)
Polar: 165418 (12)

The data will also optionally be shown in the hit list, and the column that will be shown is user
selectable.

The Retention Indices checkbox controls the display of the detailed experimental data. The number
of GC Methods/Retention Indices displayed is controlled by selecting All or First and entering the

2 Library searchable with In-source HiRes search has files peak_emo0.inu and peak_em0.dbu
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number of values to be displayed. The default is to display the first two values. Displaying all values
will cause the display to be slow if there are a very large number of literature values.

In addition, for many compounds, an Estimated Kovats Retention Index will be displayed based on

the structure associated with the spectrum. These values are reported in index units (iu) with a
confidence interval,; e. g., AConfidence interval (Ket c
This means that there is a 50% probability the true value falls within 57 iu of the estimated value and

95% of the time the true value falls within 246 iu of the estimated value. The analysis is based on

error measurements of all the data for the class of the compound given; i.e., in this example, ketones.

These estimates only display if Retention Indices has been checked in the properties box. The

estimates are not displayed in hit lists. If spectra in a user library have associated structures, an

Estimated Kovats Rl may also be listed for these spectra if the calculation is possible.

The NIST MS/MS Library

MS/MS spectra, along with an increased number of fields relevant to MS/MS data, are provided in a

set of files separate from the Main and Replicates data files that comprise the Library of El spectra.

The MS/MS spectra have been provided by contributors, measured at NIST, and extracted from the

literature. The preparation of the MS/MS Library revealed that at sufficiently high signal-to-noise

meas ur ement conditions, modern instruments lbrarrr capabl
searchabl eo spectra. Al t hough col | i stofoand redated r g y i s
instruments, spectra vary in an understandable way depending on the compound and instrument type

as well as collision-energy conditions. Energy-dependent variation is accounted for by including

spectra for most compounds over a wide range of collision energies, ranging from slight to complete

dissociation of the precursor ion.

The MS/MS spectra in NIST 14 are provided in two libraries, nist_ msms and nist. msms2. The
nist_ msms library is described in detail below. The second MS/MS library, nist_ msms2, contains
spectra of compounds that do not have chemical structures displayed. They mostly are commercially
available peptides. Spectra from the nist_ msms2 library are not displayed in the MSMS tab.
Otherwise, the format of the two libraries is similar.

The MSMS tab allows access to the spectra in the nist._ msms library. The first time this tab is
selected, the three panes of the display are blank with the exception of a single entry in the ion list
pane, which is on the | eft oMS/NM*hLébratya Dhérsis aboxsoptha y . Thi
left that has a plus sign . Placing the Mouse pointer on this box and clicking expands to the first two
levels (Positive lons and Negative lons). There are plus boxes next to both the Positive lon and the
Negative lon. Clicking on one of these plus boxes results in the display of the next level. This is a list
of molecular weights of analytes for which a spectrum was obtained by MS/MS. Clicking on the plus
box next to one of these molecular weight listings results in the display of a list of elemental
compositions that will also have plus boxes next to them. Clicking on one of the elemental
composition plus boxes will result in a display of a list of the compound names that have that
elemental composition. In most cases, this is only a single compound. Clicking on the plus box next
to the compound name will result in the display of a list of the spectra acquired under MS/MS
conditions for this compound. If more than one spectrum was acquired, there is a separate entry for
each spectrum. Clicking on the spectrum entry will result in displaying the spectrum information.

The listing of each spectrum begins with MS2.

NIST 14 MS Database and MS Search Program v.2.2 Page 5



MSMS =10l x|
—JFle Seach View Tools Options Window Help —1=| x|
ArROLEEER -7 |
) MW=347 =|
- MW=348 1004 391
[+ MW=349
= MW=350 o]
= C13H26N405S —
Gly-Met(0)-Lys
Thr-Cys-Lys /\ (8]
Cys-Thr-Lys
£ C15H18N406 N .
Trp(Dioxidation)}-Asn 501 280 294
= C17H26N404 o 308 45,
Phe-Gly-Lys
Gly-Phe-Lys 268
(= C18H22058
Estrone sulfate J \/ 299 236 250
C1BH2GN205 4\4 5\6 7|D 84 98 1 \2 130 1?4 18 185 2.?8 \‘ u h‘ m I \h‘ll i I, 334
C20H3005 T T T T I T T T T T T
o21H240 60 80 120 150 180 210 240 270 300 330 360
5 C22H28N202 (nist_msms) Vinpocetine
[ Vinpocetine Name: Vinpocetine B
-WS2; P 351.2067; CE 20 Formula: C22H26N202
MWV: 350 Exact Mass: 350.199429 CAS#: 42971-09-5 NIST#: 1025948 |D#: 117365 DB: nist_msms
\MS2; P 351.2067; CE 20 Other DBs: None
\IS2. P 351 2067, OF 40 Comment: NIST Mass Spectrometry Data Center
' ! type:
MS2; P 3512067, CE 25 grfc'#z;' . r[v?’ng]*
MS2, P 351.2067, CE 28 Precursor miz. 351 2067
MS2; P 351 2067 CE 31 Insirument type: QqQ
-MSZ; P 351.2067; CE 35 Instrument: Micromass quattro
MS2; P 351.2067; CE 41 Sample inlet: direct flow injection
-MS2; P 351.2067; CE 45 lonization: ESI
WS2: P 351.2067: CE 50 In-source vo\_tage: 40
MS2; P 351.2067; CE 56 g‘;mﬁg%“ 2
Lolision energy.
-MS2; P 351.2067; CE 60 ion mode: P
MS2, P 351.2067 CE 66 Notes. MeOHWater
-MS2; P 351.2067; CE 69 InChlKey- DDNCOMYWWZOMLN-UHFFFAQYSA-N -
MS2; P 351 2067 CE 77 10 largest peaks:
-MS2; P 351.2067; CE82 351 00000 280 46019 | 204 40583| 308 369.77| 322 34049
WIS2; P 3512067, CE 91 266 202.32| 323 150.86] 236 124191 279 114.10] 222 75031 |
i | I\ Plotext £ Pt
Lb.Seach | OtherSearch |  Mames |  Compare |  Lbreian msus |
For Help. press F1 f l [ i 4
Figure 1. MSMS tab for data acquired us
[MSMS Libran =] 5||
T)He Search View Iools Options Window Help -l 5||
LY 1 FEERES
=l
100+ 187
NH2
88 C'Z
[ | N
50 ¢ n
= Mw=221 104 / k
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= C10HECINZO
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@ C12H15NO3 Name: Chloridazon -]
- C13H19N02 Formula: C1gHgCINZC
& CBH1SNOG MW. 221 Exact Mass. 221.035589 CAS#. 1698-60-8 NIST# 1000453 [D# 112438 DB. nist_msms
- COH19NO3S Other DBs: None
[ COHBCINS Comment. Miriam Rittner, Zentrum fuer Umweltforschung und -technologie, University Bremen
WWoz35 Precursor type: [M+H-CIJ+
- Spectrum type: MS3
W=223 Precursor iz 222 0429, 187.074
W=224 Instrument type: ITfion trap
W=225 Instrument Bruker Esquire LC-MS
W=226 Sample inlet: direct flow injection
W=227 lonization: ESI
W=228 lon mode: P
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W=230 8 largest peaks:
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W=232 Synonyms-
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W=234 2 4-Amino-5-chloro-1-phenyl-6-pyridazone ]
S =1 I, ourext S FEF
Lb.Search | OtherSearch | MNames |  Compare |  Libreran msms |
For Help. press F1 ] ] ] (] 7
Figure 2. MSMS tab for dat)natrapnMSﬁou.i red usi
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For beam-type instruments (e.g., triple quadrupoles, HCD, and Q-tof instruments), the MS2
designation refers to spectra generated by dissociation in a collision cell of a selected precursor ion.
For ion trap instruments, the MS2 designation refers to dissociation in the trap after following the
isolation of the precursor ion.

In the case of data acquired using an ion trap mass spectrometer, the MS2 may have a plus box next
to it. Clicking on this plus box results in a subsequent spectrum listed as MS3, which may also have a
plus box. Selection of the plus box next to the MS3 spectrum can result in an MS4 spectrum, which is
obtained by the isolation of a product ion as a precursor ion for a subsequent iteration of MS/MS.

Clicking on the MS3 results in the display of the spectrum as seen in Figure 2. The MS2 designation
is followed with the precursor ion m/z value and the collision energy for beam-type instruments (Figure
1).

As can be seen from Figure 1 and Figure 2, there is a great deal more information provided in a text
format for the spectra in the nist_ msms library.

The MS/MS Library can be searched with any of the Other Searches or the Incremental Name
Search. All that is necessary is to include the nist_msms library in the Include Libs column of the
Search dialog box for the Other Searches or as the single library to be searched in the Incremental
Name Search. The Library Spectrum Search and Structure Similarity Search are also applicable.
However, the user must understand that MS/MS spectra in general are different from El spectra as
well as the fact that structures in the MS/MS Library refer to the neutral form of the precursor ions.

If the nist_msms library is not present, the MSMS tab is not displayed.

Software Changes from earlier versions of the Search Program

Version 2.0g of the MS Search Program

Below is a list of features new to the previous version, 2.0g, which was distributed with NIST 11.

1 A new Exact Mass Search allows searching for exact mass of a precursor (exact molecular
weigh) using its mass or exact m/z of a product ion. It takes into account the presence or
absence of an electron, adducts or losses; accepts uncertainty in ppm or millimass units; and
allows searching for isotopic or monoisotopic peaks.

A new Exact Mass Constraint similar to Exact Mass Search.

I Ability to use accurate mass to search exact fragment ion mass values in NIST libraries
mainlib, replib, and nist_msms using the Any Peaks Search.

1 Display of the exact mass with any spectrum that has an associated chemical formula.

Manage and search as many as 127 separate MS libraries instead of 16, which was the limit
in previous versions.

1 Optional display of columns in Hit Lists containing the number of synonyms and the number of
Other Databases in which the Hit appears. The Hit List can be sorted according to the values
in these columns.

1 Full compatibility with most recent NIST Peptide MS/MS Libraries.

1 Copy selected lines from Hit List or Spec List into Windows Clipboard as tab-delimited Unicode
text; this may be conveniently pasted into Excel.

1 Spectra in the MSP text format can be imported from the Windows Clipboard into the Spec List
via a Right Mouse button (RMB) menu option.
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Searching for words in mass spectrum Text Information Window.
Optional exclusion of Homologues from the results of Structure Similarity Search.
Import spectra from mzXML and mzData files.

Multiple CAS Registry numbers for a spectrum. A small fraction of spectra in NIST 14 has more
than one CASrn. Each CASrn may be used in a CASrn Search.

The MS Interpreter program now enables high mass accuracy for both molecular ions and
product ions.

An alternative peak matching method to improve the reliability of the score when searching
noisy MS/MS spectra.

Several convenience features.?

Version 2.0f of the MS Search Program

Below is a list of features new to the previous version, 2.0f, which was distributed with NIST 08.

f

A new spectrum search for MS/MS spectra in MS/MS libraries, including the NIST MS/MS
libraries.

Spectra of stereo isomers, tautomers, and derivatives are displayed as replicate spectra.

Tags (which canactas FieldNames) can be entered i nto lbragy
along with the Fieldds contents.

Hit List can be sorted alphabetically.

Five new Constraints have been added: Tags in Comment, Peptide Sequences, Peptide
Mobile Protons, Peptide Charge, and Peptide Number of Residues. Tags in Comment
Constraint, for example, allows searching for the name of the contributor in the EI Library.

i Comme

A search for information in the o0Contributor/ Comme

certain types of information relevant to MS/MS.

Flexibility has been added to searches usi
possible to specify the presence or absence of any arbitrary part or parts of a name.

The Program does not use or require the installation of special NIST fonts.

% New convenience features added to version 2.0g included:

1
1
1

1

Default view of Constraints and Other Searches dialog boxes changed to provide more convenience to the users.
Ability to Sort the Spec List alphabetically, by number of synonyms, by number of other databases.

Toggle between Tab views (Lib. Search, Other Search, Name, Compare, Librarian, and MSMS Windows) using
Crtl-Tab or Ctrl-Shift-Tab.

When a Tag from the fiCommentodo field is displayed separately,

Page 8 NIST 14 MS Database and MS Search Program v.2.2
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Guide to the Program

The Program uses tab displays. The tabs:

Lib. Search, Other Search, Names, Compare, Librarian, and MSMS tabs
which are located at the bottom of the Main Window. Selecting a tab results in the display of
a different Window. All tab displays have moveable divider bars (splitters), some of which can
be re-orientated as well as tabs associated with various panes (windows) within a view.
Selecting Window / Tile Vertically or Window / Tile Horizontally from the main menu displays

all windows.

Lib. Search tab (Figure 3) is used for all searches based on comparison of spectra or structures to a
library.

Other Search tab is used for most non-spectral searches, i.e. CAS number, Molecular Weight,
Formula, etc.

Names (Incremental Name Search) tab allows you to type in a name and have the program match
the name as you type. This search uses all names and synonyms in the specified library

Compare tab allows for easy comparison between spectra. It is, by default, automatically refreshed
with the latest spectral search of the library. You can put your own spectra into also.

Librarian tab keeps a history of the recent spectral searches and also can be used for import, editing
and user library construction.

MSMS tab gives you access to all the MS/MS data by molecular weight, formula, compound and
precursor ion for both positive and negative ions.

In every window, properties of the pane may be controlled using the Right Mouse Button (RMB) to
bring up a menu from which the context sensitive properties box may be accessed. Alternate layouts
can be selected using the Change layout button Ed in the Tool Bar which is just under the Main
Menu. A Tool Tip (the name of a button) is displayed when the Mouse pointer is placed over a Tool

Bar button. There is also a Tool Bar button to restore the default layout = (Set default layout).
Alternatively, Default Layout and Change Layout in the Window menu may be used.

All the tab displays have the same Main Menu. The various menu selections available for each of
these tabs are described in more detail throughout the manual. The File menu has Save
Configuration and Restore Configuration selections which allows all the various tab display
configurations to be saved to a specific file name and then recalled. Multiple users may have different
ways of configuring each tab that is best for them. This way, each one can restore a specific set of
display options. This does not include data search history. There is no change in the search history
or Spec List resulting from a Restore Configuration.

The Search selection on the Main Menu allows for quick selection of non-spectral type search.
Depending on the choice the selection will transfer you to the correct tab and bring up the options for
that search.

The View option on the Main Menu (top of Figure 3) allows the display of the Tool Bar and/or the
Status Bar (bottom portion of Figure 3 containing For Help press F1 and Ident). There are also
options to turn off the display of the Compare pane in the Lib. Search and Compare tab views.

Tab displays can be brought into focus by placing the Mouse pointer on the tab name at the bottom of
the desktop and clicking the left Mouse button. It is also possible to switch between tab views using
the hot keys Ctrl-Tab and Ctrl-Shift-Tab.

Many of the controls for individual window are similar from tab to tab. These are covered in detail for
the Library Search Tab but apply for most of the tabs.

NIST 14 MS Database and MS Search Program v.2.2 Page 9



The Lib. Search Tab
The first tab (1l ower | &ib.tSeacl, isusedcwitlPa seagch @ m€psctrudhios pl ay ) ,

structure against mass spectral libraries: a user library and/or the NIST 14 Libraries (Figure 3). The
spectrum and structure searches can be done against multiple libraries (maximum of 127), and the
selected libraries can be different from those selected for the various searches found in the Other
Search tab. Spectra can be imported into the Spec List from linked mass spectral data systems
software, text files containing one or more spectra in the NIST format, or from the Windows Clipboard.
Structures in a MOL file format can be pasted into the Spec List for searching from the Windows
Clipboard or an ACSII file.

The top pane on the left side of the Lib. Search tab is Spec List (known as the Clipboard Window in
previous versions of the Program). The middle pane is a Hit Histogram, showing the distribution of
Hits according to the Match Factor values. This Histogram can be displayed with either a linear or log
scale on the y axis. The lower left pane contains the Hit List at the bottom. By default, the columns
for the number of synonyms, presence in other databases and retention index are not displayed.

On the right side of the movable vertical divider bar are three separate Windows: Search
Spectrum/Spec List Spectrum, top; Compare, middle; and Hit List Spectrum, bottom. There are
vertical divider bars associated with Spectrum/Text tabs of the top and bottom panes. By selecting
View from the Main Menu Bar, the display of the Compare pane can be deselected, it may also be
minimized using the splitter bars. If the Mouse pointer is in the Search Spectrum/Spec List
Spectrum Window or the Hit List Spectrum pane, the RMB (Right Mouse Button) menu option
Change Splitter Orientation can be used to change the orientation (back and forth between vertical
and horizontal) of the divider bar between the plot of and text information for the spectrum. In all
cases the RMB can be used to access the properties dialog box for each pane within the window.

The pane on the top left of the Lib. Search tab is used for the Spec List, and the pane on the lower
left of this Window is used for the Hit List. Note that both the top pane and the bar graph of match
factors can be minimized using the splitter bars to maximize the hit list space. The pane on the left of
the Other Search and Names tabs is used for the Hit List, and the pane in this position on the
Librarian and MSMS tabs is a list of spectra that can be displayed. It is important to know that the
Spec List in the Lib. Search tab and the Spec List in the Librarian tab are the same list. Spectra
may be copied to the Spec List, edited, and deleted from it. The Hit Lists are read-only. All of these
lists can be displayed as text or as graphic structures by selecting the Names or Structures tab at the
bottom of the pane, except for the MSMS tab which does not have this alternate display option. Note,
only name, match factor, reverse match factor and probability of correct hit are displayed in the
graphic mode.

Each Hit List (except the one in the Names tab) and the Spec List can be sorted alphabetically by
clicking on the Name Bar at the top of the pane. The Hit Lists in the Lib. Search tab and the Other
Search tab have optionally displayed columns showing the number of synonyms, the number of other
databases containing the compound and the retention index. These Hit Lists can also be sorted by
these columns by pointing to the column header and clicking the left Mouse button.

To copy lines selected in a Hit List or Spec. List into Windows Clipboard in tab-separated text format,
press Ctrl+K keyboard keys.

Page 10 NIST 14 MS Database and MS Search Program v.2.2
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Figure 3. Lib. Search tab.

In some cases, the Hit Lists will also have a plus box in front of the Hit number This symbol means
that there are replicate spectra for that Hit. Placing the Mouse pointer on the plus box and clicking the
left Mouse button will cause a list of the replicates to appear below the Hit. Some of the names of the
replicates will be preceded by R or an M, and some by m or r. If an R or M precedes the name, the
spectrum is of the same compound as the Hit and is in the NIST replib Library or the NIST mainlib
Library. If the name is preceded by an m or and r it means that the replicate is a derivative or isomer
of the Hit, with m being a spectrum in the NIST mainlib and r being a spectrum in the NIST replib.

The display of spectra of derivatives and isomers as replicates of a

. . . . Replic x|

compound is controlled through the Replicates Display Options

dialog box selected from Options/Replicates using the Main Menu
(Figure 4). Details are found by clicking on the Help button. ' Isctope

Cancel
Selecting View/Derivative Parent (Precursor®) menu opens Show o
. . . . . . . [V Derivatives

Derivative Parent for dialog box (Figure 5). Selecting derivative e |
type(s) affects Lib. Search hit list: structures of derivative precursors

are displayed instead of derivatives. Only mainlib and replib hits are Figure 4.
affected. Deselecting displayed derivative type(s) immediately changes structure display back to
derivative. See MS Search help topic "Show Derivative Parent" for more details.

The Spectral Plot presentation pane (upper right of the Window in the default display) of all tab views
except the Compare tab, have settable attributes that are found in the Properties dialog box
described below. By default, the Plot pane displays the primary hame of the spectrum in the lower left
hand corner of the pane. In addition the library from which the spectrum was drawn precedes the

name iin parenthesis. Optionally, t he ¢ o mpegistry d

number, and Formula (elemental composition) can be displayed. This legend display can be forced to

4 The words precursor and parent are used interchangeably in this documentation,
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wrap so that all characters will be visible (Figure 6). Also optional, a structure (if associated with the

spectrum) can be displayed on the spectrum. If a structure has been requested and one is not

assorted with the spectrum, a colored ? will appear. Labeling of the peaks is either by default or the

Plot tab of the Propertiesdi al og box has eaatidrabteharmpe@%)so gagxtt i on f ol
entry box allowing for the input of a number. If the spectrum is to be displayed without peak labeling,

enter 100 in this box or deselect m/z Label and Text Label options. It is also possible to use this

Properties dialog box to change the colors of the mass spectral peaks, scale, labels, bonds and rings

in structures, atomic symbols in structuiSetdefauland t he
layout button on the Tool Bar will restore colors to the original values.

x|

W Sigiation ¥ Oxmation ¥ Other mondendate derivatization

& TMS frimethylsiyi) & MOX {methyloxime) & Dansyl

" TBDMS fert-butyldmethylsiyl) " EOX fethyloxime)  Pymolidide

" BenzOX (benzyloxime) " Piperidide

R I Bidentate dervatization

' TFA frfluoroacetate) " MeBoronate (methylboroants)

" PFP (pertafiuoropropionate) " BEtBoronate (ethylboroante)

€ HFB heptafluorobutyrate) " BuBoronate ( butylboroarte)

" Acetate " DMOX (dimethylaxazoling)

" Benzoate " Acetonide

" PFB pentafluorobenzoate) € Benzylidens

oK Cancdl | teb |

Figure 5. Select anyone of the five Derivative type check boxes;

then select the subcategory radio button.
The Text Info pane, by default, is to the right of the Spectral Plot presentation in the Lib. Search tab.
This orientation can be changed so that the Text Info pane is just below the Plot presentation by
using the RMB menu selection Change Splitter Orientation. In the other tab views where both the
plot of the spectrum and the text information are displayed, these two panes are oriented by default
with the Plot pane above the Text Info pane. Again, this orientation can be changed using the
appropriate selection on the RMB menu when the Mouse pointer is on either of the two panes. The
Hit Text Info tab (Text Info tab in some tab views) of the Properties dialog box has a number of
selectable display options in the form of check boxes (Compound Information, m/z intensity list,
Ten Largest Peaks, Synonyms, and Retention Indices). The Compound Information is: the
primary name associated with the spectrum in its source library; the Formula (elemental composition);
MW (nominal mass); Exact Mass (if there is an elemental composition associated with the spectrum);
CAS registry number; NIST Number (sequential number assigned to spectra in the NIST EI Archive);
ID number (position in the library containing the spectrum); name of the library containing the
spectrum; names of Other databases in which the compound can be found, if any (displayed only with
mainlib and replib spectra); Contributor (NIST Library)/Comments (user libraries); and Related CAS
registry numbers, if any (NIST DB only). The other check boxes of these first four selections are self-
explanatory.

If Retention Indices is checked and there are records containing literature GC methods and
Retention Indices, these records will be displayed following the display of synonyms (if selected). As
pointed out earlier, by default, only the first two records are displayed. If there are more than two
records, < é > justvbelow thealgstpliseaof the bottom record. The Properties dialog box
allows the setting for the display of a larger selected number of records or all of the records. The
record is searchable using the Find selection on the RMB menu when displayed in a Text Info pane.
All text is searched so column types, active phases, authors or text in the article titles can be

searched. Only the records displayed are searched (Figure 7).
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Figure 6. The Spectral Plot display of a spectrum in the Name tab with the nominal mass, CAS registry
number, elemental composition name of the library containing the spectrum, and the name associated
with the spectrum. The display is wrapped, the structure is shown, and the peaks are not labeled.
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Figure 7. The Text Info display with Compound Information and Retention Indices as the only selected
display options.

It should be noted that the GC Methods/RI Library is also available separate from NIST 14 with its own
Search program, which allows for more extensive use of this Library.
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Figure 8. Properties dialog box
displayed by selecting Properties on
the RMB menu displayed when the
Mouse pointer is on one of the panes
of the Lib. Search tab.

At the top left of the Lib. Search tab view (Figure 3) is the Button Bar. The meaning of each of these

buttons is shown below:

@)|%s| | 52| [1-ScanNo. 35 DEMO -®| (@] ala|

Library search Clear J f
options history View
History sub-

Import ' Replicates o
Structure search list Off/On o
Library Spectrum Search Best matching only identifi-
View hitlist search options cation

Figure9. Lib. Searchés Button Bar.

The Go button will launch a search of the highlighted spectrum in the Spec List. The Structure
Search button will perform a structure similarity search of the highlighted structure in the Spec List.
The Import button (with the file folder icon) is used to import spectra from a text file. The Library
Search Options button is used to display the dialog box used in selecting libraries to be searched,
search types, and other factors associated with the search of spectra and structures.

The drop-down list box contains the Search History. A previ ous searchds displ ay
highlighting an entry in this list. NOTE: the Program can be set to automatically clear the Hit List

and/or the Spec List by selecting the Clear History on Exit check box in the Hit List tab and/or

Plot/Text of the Spec List tab in the Library Search Properties dialog box displayed by selecting

Properties from the RMB menu.

The Clear History button is used to clear the search history. The Replicates On/Off button will
toggle the listing of replicate spectra on and off when the mainlib Library of the NIST/EPA/NIH
Library is searched.
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The Best matching only button will force the hit list to display only the hit with the highest match
factor for any given CASrn. This is the. This feature is especially useful when more than one library is
being searched, and some of the spectra
them. In the case of an MS/MS Search, the best matching spectrum is selected out of Hits that have

the same CASrn or names and charge.

n these

The View hit list search options button will result in the display of a dialog box with two tabs if
constraints have been used in the search. The Search or Options tab (depending on whether the Hit
List Search Options are for a Lib. Search or an Other Search carried out) lists the libraries
searched (and type of Search and Search Options for Library spectrum Searches only). The
Constraints tab (if present) lists all different constraints along with values used in the search (Figure

10 and Figure 11).

It should be noted that even though a Library spectrum Search is carried out against a list of libraries
(Figure 28) that does not include mainlib and replib, these two libraries will be listed as having been
included (Figure 11) as long as the Display InChl Replicates check box is selected in the Replicates
Display Options dialog box (see Figure 4). This will result in the display of the symbol indicating
replicates were found when the user-only library was searched. This means that InChl search options
are available for those spectra in libraries like the Wiley Registry of Mass Spectra and various other
libraries provided by Wiley and Others in the NIST format, which have CASrn present in mainlib.

b x|
Options Constraints I
Name Fragment : PHENYL
Precursor m/z from Oto 2000
- Peaks
Type m/z From | To
N 79 1 50
N 81 1 50
| Mode: Absolute >
Other databases Elements
— || Allowed number All of
Fine of atoms these
TSCA
EINECS Br > 23 C
H
Br
0

0K I Cancel Help

Figure 10. List of Constraints used for a specific
search along with their values.

Hitlist Se
Search IConstraints

Search Type
|dentity : Normal

Search Options
Presearch default

Minimum abundance 10.
Constraints have been used

Library Involved

Limits : Minimum m/z equals to 30. Maximum m{z 500.

L]

mainlib .
replib

OK I Cancel

Help

Figure 11. List of libraries used in a Library spectrum

Search along with the Search Options

Two other Important Points about the use of Constraints:

When a Constrained Search is carried out, the Search is performed as if there was no constraint.
Only the spectra that were found in the Search that fall within the constraint criteria appear in the Hit

List.
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The number of different constraints that are available exceeds the display area; a slider bar on the
right side of the Constraints Window in the Search dialog box allows access to all constraints. The
Constraint Window will only allow for the display of six constraint options at a time. Once values have
been entered for any of these options, those values will remain until individually changed or deleted.
Once an available Constraint has been selected (check mark in check box entered by putting the
Mouse pointer on the check box and clicking the left Mouse button), the values previously entered for
that constraint will be used when a Constrained Search is performed. Because if a Constraint is
selected and is not visible in the Window, a bad result may occur, the program displays the number of
constraints selected. A Clear All button has been added to the Constraints tab of the Search dialog
box. The Clear All button removes the checks in the various constrains, it does not change the values
in each of the constraints. It is recommended to click on this button before starting a new
Constrained Search and reselecting any desired Constraints. Whenever any Constraint is selected,
the Use Constraints check boxi s aut omatically selected. Cl
check box in the Constraints Window causes appearance of the Constraints tab of the Search
dialog box to change to allow for the entry (or edit) of values for that Constraint at the same time the
Constraint is selected or deselected. The appearance can also be changed to that for a specific
constraint by clicking on the constraint description away from the check box.

The last button on the right, the View substructure information button, displays the Substructure
Information dialog box. The Substructure Information dialog box contains a list of the probability of
the presence and absence of substructures that may be associated with a compound that produced

icking

the searched mass spectrum along with additional pred

and estimate of the numbers of atoms of chlorine and/or bromine that may be contained. This is
especially useful with a Neutral Loss, Hybrid Neutral Loss Similarity, or MS/MS In EI Similarity
Search. An example of the use of Substructure Information resulting from an MS/MS in El
Similarity Search of the El Library is provided later in this manual.

Title Bar, Tool Bar, and Status Bar

At the top of the display of each of the Pr o0 g r damis a Title Bar. The contents of a title bar of the
active tab are also displayed in the Title Bar of the Program Window. When the Lib. Search or
Other Search tab is displayed, this Title Bar will contain information about the currently displayed
search. In the case of a Library spectrum Search, this will include the search type used, whether or
not constraints were used, and if any type of limits were applied to the search. In the case of the
Other Search tab, the Title Bar will contain the type of search that was done (i.e., Formula,
Molecular weight, Any peaks, etc.) and whether or not constraints were used. When the Compare
tab is displayed, the Title Bar contains the number of spectra available for comparison regardless of
the number displayed.

At the bottom of the Pr o g r alispfag, below the Pr o g r dalvs) is the optionally displayed Status
Bar. The St at u s digpky cansbe turned off by selecting or deselecting Status Bar from the View
menu. When a Library spectrum Search is being conducted, the left side of the Status Bar will have
di splayed AComparing XXX Library spectra witdf
spectra that were found during the Presearch (see Search Algorithms in Appendix 5). If Off has
been selected in the Presearch area of the Search tab of the Library Search Options dialog box,
XXX will represent the total number of spectra in the libraries being searched.

There are five fields on the right side of the Status Bar. The left-most of these five fields will have

submit

di spl ayed the selected search type i BeacthtabofitBpect r um
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Library Search Options dialog box (Neutral Loss, Hybrid, or Simple if the Similarity Search is
selected; and Quick or Ident depending on whether a Quick or Normal Identity Search has been
selected).

The next four fields to the right of the box indicating the selected search type pertain to the currently

displayed search results. The first box to the right contains the type of search that was used in the

di spl ayed search results. The next badiikListessdartdde r i ght
according to the Reverse Match value (the Match Factor obtained by ignoring all peaks that are in the

sample spectrum but not the library spectrum). To set this mode, select Reverse Search check box in

the ASpectrum Sear ch Seagcdhitab of$he LikwaycSearah Optioris dialdgdox.

The third box will contain the number used as a precursor MW value in a Neutral Loss or Hybrid

Similarity Search. If an Identity Searchhas been carried out, the fourth b
the Penalize rare compounds check box wassel ected in the fASpectrum Sear ch
the Search tab of the Library Search Options dialog box.

TheTool Blisptay (Bigure 12) is optional by selecting it from the View menu. The functionality of
its button Switch to Caller and Print Report is also available on the File menu; MS Interpreter, and
AMDIS also may be launched from the Tools menu.

H%%E%EI%EM+?

CutJ 1 t tAbout
Copy — Switch to Caller

Paste m/z range
Print Report Change layout
MS Interpreter — Set default layout

AMDIS

Figure 12. NIST MS Search Tool Bar.

A Tool Tip is associated with each of thebut t ons wi t h an explanatio%of t he

button will return all displays on the currently viewed tab to the default values. The B2 button toggles
through three separate views for the currently displ a

The m/z range button displays a dialog box (Figure 13) to fix the starting and ending m/z values for

bar-graph spectra displays, and to choose whether the peaks should be labeled with neutral losses or

with their m/z value.

Anexplanat i on of each of the items in this dialHelp box ca
button. The Anchors dialog box is used when viewing spectra with a neutral loss label. Selecting

Anchors will result in the display of the Anchors dialog box, which is explained by selecting the Help

button in that dialog box.

The two radio buttons at the top of this dialog box have to do with labeling spectra normally or
with natural loss values. Normal display is the most common.
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Neutral Loss Display

= Normal display
2]

" Scale as search/spec list spactrum

" Scale as hitlist spectrum

 Min/max of hoth spectra

& Fixed Mexloss I?D b mfz I1D
Anchaors |

o]

Cancel | Help |

Figure 13. m/z range (for Spectra Display) dialog box.

One of the important tools in deducing a structure from a mass spectrum is to look at the mass
spectral peaks as losses from the molecular ion rather than as individual peaks. In this way of viewing
the mass spectrum, the peak at m/z 269 in methyl stearate becomes the [M - 29]" peak (loss of an
ethyl radical) and the peak at m/z 267 becomes the [M - 31]* peak (loss of a methoxy radical). See

Figure 14.

The program can display a spectrum with neutral loss labeling with the library spectra and search
spectrum be labeled as neutral losses with the first label on the right-most peak being O (Figure 15).
To activate this display, select Neutral Loss Display from the RMB menu. Selecting Neutral Loss
Anchors is explained in the Help files (topic m/z range). NOTE: If you do not know the molecular
weight of the search spectrum, the program will attempt to estimate it. This value may be overridden
by using the librarian to edit the spectrum and specifying a molecular weight and then using the edited
spectrum to run the library search.
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83| o7 129 199 255
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‘l “‘\, i LA L L e 185 | 23 a7 241 | 20 .
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PlotText of Search Spectrum
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ol Text of Spes List

100+
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74

87 o
|
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83| g7 129 199 2%
29 ‘ 185 267
i 15| "l |‘L u‘\.‘l ull ‘I‘”‘ |.‘IIJ 111\ " J. m 115?: 1-':1 ol L 213 . 221 2;” - " . l‘
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Figure 14. Nominal spectrum labeling where the top spectrum is of an unknown compound and bottom
spectrum is of the first Hit from a search of the NIST/EPA/NIH Mass Spectral Library (NIST 14).
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Figure 15. Neutral Loss spectrum labeling where the top spectrum is of an unknown compound and
bottom spectrum is of the first Hit from a search of the NIST/EPA/NIH Mass Spectral Library (NIST 14).

The Other Search Tab

The second tab display, Other Search (Figure 16), is used to perform a MW (Nominal Mass), Exact
Mass, Formula (elemental composition), Any Peaks, Sequential Method, CAS registry number,
NIST Number, or ID Number Search. The NIST Number Search can only be carried out on the
NIST Main Library (mainlib) and the Replicates Library (replib). NIST Numbers establish
correspondence between spectra in different releases of the NIST/EPA/NIH MS Library. The ID
Number Search can only be carried out on one library at a time. The other options in this group can
search multiple libraries (maximum of 127), and different sets of libraries can be specified for each
different type of search.

As shown in Figure 17, another new feature in v.2.2 of the Program is the display of columns showing
not only the number of synonyms, the number of other databases in which the Hit can be found but
also the retention index (RI) if available. Not only are these columns available for the Hit List of
searches performed in the Other tab, but also in the Hit List displayed in the Lib. Search tab. The
display of these columns is controlled by the Hit List tab of the Properties dialog box displayed by
selecting the Properties option from the RMB menu displayed when the Mouse pointer is in a Hit List
pane.
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Figure 16. Other Search tab.

Figure 17. Results of a Formula Search showing the number of A
other fAdatabasesd in which the Hits can be found and the RI
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