Creating MS/MS User Libraries in NIST26
Video/Handout
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Value of User LC-MS/MS Libraries in NIST26

e Usually smaller than public or commercial libraries
e Often contain unique, highly relevant compounds not found elsewhere
 May include:

* Proprietary products

* Metabolites

* Intermediates

* Impurities and degradation products

* Biomarkers
* Can provide important identifications in:

* Industry

e R&D

* Pharmaceutical and medical labs

* Environmental and other specialized fields

Library size is not the same as library value — a small, highly relevant user library may
contain exactly the compounds that matter most to that laboratory.



Steps for Library Entry

» Spectra from Vendor Software “Send to Lib Search” approach using proper Spectrum Import Options
» Or, Spectra as from Chromatogram Tab sent to Lib Search Tab in NIST26

» Structures from Drawing Program via windows clipboard

» Standard parameters in notepad document

» Sample history in notepad

» Can use tags if desirable



Table of User LC-MS/MS
Tags in NIST26

Syntag MSP file tag MS Search display

$:00 Spectrum_type Spectrum type

$:01 Compound_type Compound type
$:02 Ion_name Ion name

$:03 Precursor_type Precursor type

$:04 PrecursotMZ Precursor m'z

$:05 Collision_energy Collision energy
$:06 Instrument type Instrument type
$:07 Instrument Instrument

$:08 Special_fragmentation Special fragmentation
$:09 Sample inlet Sample mlet

$:10 Iomization Iomzation

$:11 Ion_mode Ion mode

$:12 Colhsion_gas Collision gas

$:13 Pressure Pressure

$:14 Mass_range Mass range

$:15 Maximum intensity  Maximum mtensity
$:16 Cone_voltage Cone voltage

$:17 AUX AUX

$:18 Link Link <= never displayed
$:19 Ion_Formmla Ion Formula

$:20 Ion MW Ion MW

$:21 Charge Charge

$:22 Salt Salt

$:23 Known_impunty Known mpunty
$:24 Related CAS# Related CASZ

$:25 Salt'mux CAS# SaltMix CAS#
$:26 Peptide_sequence Peptide sequence
$27 Paplide mods Peptide mods



Inserting Values of Tags with Library Entry Manually

» “Edit Spectrum” in “Librarian” Tab

> Select “Additional Info”

> Enter in information one at a time
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Inserting Values of Tags with Library Entry as a Group

Can paste them into the synonym
field as a group, then “Add to List”
to insert them into table

Enter ones NOT imported from
Vendor Software

For mine from Agilent MassHunter,
see to the right

If you add ones already there will
get duplicate

Can keep a list of different ones in
Notepad, then copy and paste, see
typical example list to right
Example in video, only needed ion

adduct and polarity, all rest supplied

by MassHunter export to NIST
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Inserting Comments

» When doing groups of samples, easier to paste in information for multiple spectra entry

» Create the comment in Notepad
» Copy and paste to Comment Field

E  win.ini example for adding *  + |

File Edit View H1 v v B I S @ - by oJ & @& |

Sampling Point 333, wastewater interceptor sewer, Sampled 13:88, 1/5/2826, James Little, Eastman
Chemical, Environmental Group, Sample X-15325-67-3

Sampling Point 333, wastewater interceptor sewer, Sampled 13:00, 1/5/2026, James
Little, Eastman Chemical, Environmental Group, Sample X-15325-67-3
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Drawing Program

Draw from scratch in drawing program

If possible, find one similar in NIST Search program and right click on entry and “Send to Default

Structure Editor”

Can edit to make necessary changes

After completed, circle structure of interest in drawing program
Copy into Windows clipboard

Return to “Edit Spectrum” in Librarian Window
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1)

2)
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Creating a User Library: Using Windows Notepad and Tags

Tip: If adding the same comment many times to different spectra, create in Windows

Notepad and paste into Spectrum Information Window using Ctrl V on keyboard

My Tags below are chemist, lab_notebook no., and Analyst

When ultimately displayed, they will show up as separate line items and are removed

from the Comments display

1

1| Untitled - Notepad 27 ‘-:--El-ﬁ
File Edit Format ‘iew Help
Chemist="John white" Lab_notebook_no.="x-11101-33-1" Analyst="lames Little" august 18, 2020, -

confirmed by chemical fonization CI

Note: Notice format of tag, tag name
with no spaces followed by = and tag
information in “”



Creating a User Library: Comment Field Display with User Tags

1) LMB on Options, Comment Field Display

2) Add the user defined Tags Chemist, Lab_notebook no., and Analyst to Display comment field

options window

3) LMB OK to accept values

{E] NIST MS Search 2.4 -
Efile search Wiew Tools

Options  Mfindon

»EBESHES

SO @ 0 2

# Sre Mame

M2 /T range

Library Search Dptions
Replicates
Spectrurn Irmport Options
Pubchern 5

ch options

Comrment Feld Display

E component to add to TTt:urary

3 A, component to add to library

#

2

Display comment field -::uptiu:p/

)

To show tag=value fromLommentz as separate line in gpectrum text, enter tag
az a zeparate line.

ook_no.

—

Faor example, if B1=132.7 iz embedded in Comments, it can be dizplayed az a
separate line in the text by entering the line:;

Rl

iti the above field. Multiple lines will dizplay multiple tag=wvalue pairs in the arder
entered.

[] Show tag=value on plat

™

10



Creating a User Library: Comment Field Display Showing User Tags

1) User library comments without Tags
2) User library comments with Tags
3) The InChlKey and Estimated retention index automatically added by NIST program

Marme: component to add to librany

Forrnula: CygHgBrE4NO

bty 313 Exact Mass: 312972638 1D#: 6 DB: Spec. Edit

Cormrment Chemist="John White" Lab_notebook_no.="x-11101-33-1" Analyst="James Little" August 18, 2020, confirmed by chermical ionization Cl
IhChikey: [JFOQIOKANOMOL-UHFFRADYSAN MNon-stereo

SYNONITS:

1.Ph 2201 derivative

& TFA derivative of Pk 2201

JMarrison's Amine, TFA dernvative

Estimated non-polar retention index (n-alkane scale):
Yalue: 1422 iu
Confidence interval (Diverse functional groups): 89750%2) 382(496%) u

Mame: component to add to librany
Formula: CygHgBrF4MO

bW 313 Exact Mass: 312972538 1D 6 DE: Spec. Edit
Chernist John WWhite

Lak notebook nosx-11701-33-1

Analyst James Little

Comment August 18, 2020, canfirmed by chemical ionization Cl
hChikey: [ILEDQIOEAMNOMOL -HFFEAD Y SA-N MNon-steren
S HONYINS:

1Pk 2201 derivative

& TEA deriwative of PR 22017

J.Morrison's Amine, TRA derivative

Estimated non-polar retention index (h-alkane scalel:
Yalue: 1422 iu
Canfidence interval (Diverse functional groups): 89(50%:4) 382(95%4) iu
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Low Resolution Libraries

Previous slides describe creating a high-resolution library

Low-resolution libraries can also be very useful

Examples would be spectra from in-source collision from a single quadrupole

MS/MS spectra from a triple quadrupole, etc.

Best to keep a separate user libraries of low-resolution and high-resolution spectra
Video/Handout Available on searching low resolution libraries and low-resolution spectra
See link

Low-resolution spectra yield very good search results


https://mzinterpretation.com/2026/04/v4-0_of_nist_msms-copy/
https://mzinterpretation.com/2026/04/v4-0_of_nist_msms-copy/

Software Bug: Intensity Threshold Bug in Spectrum Import Options Window

» When any Intensity Threshold is used, the imported spectra from Vendor’s Software are nominal
» Should be top spectrum with 4 digits to right of decimal
» Instead, nominal as shown on bottom spectrum

oo 176.0815
Spectrum Import Options X
EI Spectrum m/z Rounding Tandem Spectrum Accuracy
Multiply mjz in imported spectra by Precursar ion myz
1 and roun_d to the 4 «  decimal places
nearest integer 50H
Example: Product ion m/z 1480519
{CH2)n correction is 0.99388 )
4 -~ dedmal places
3721583
HiRes Mo Precursor ion mjz
4 - decmal places . 780343 , 237.1158 2829215 397.7079 394,
60 120 180 240 300 360
Adding spectra to Spec List Intensity threshold
0 Prepend (add to the top) B 2 of max. 3
() Overwrite {replace)
[ absolute 0
() Ask
Spectra without precursor ion mfz value are 1 -
Accurate mjz spectrum type 10
© EI (nominal m/z) () In-source (") Accurate m/z
RI type if unspecdified Unspecified ke
50+
B ndude Synonyms Set default values 148
o

5“0 ‘\ﬁD 1éD 1 EI$D 2“\ 0 2&0 ZITD 360 3f‘$D SéD
(TextFile) +ESI Product lon (rt: 5.426-5.502 min. 13 scans) Frag=150.0V (375.1575, 2442061, 143.0327. 394.1410 ... -
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Software Bug: Identity MS/MS No Precursor and Similarity Hybrid MS/MS

After adding high-resolution spectra, the HiRes NoPrecursor and Similarity Hybrid MS/MS Searches do
not work

This can be fixed by exporting in Lib2NIST to msp files ASCII files with associated mol structure files

Then importing back with Lib2NIST in NIST library format

Do not attempt to run the MS/MS Hybrid Search, it does not work and will crash the program giving 0005
error code

The El Normal mimics the results of HiRes No Precursor and does work after initial addition and works
very well when both high-resolution and low-resolutions libraries selected together

The HiRes NoPrecursor will work with presearch turned off, but the search time is VERY long

Library Search Options - S—
Library Search Options X

i Spectum Search Type
' Sea rc h . 1 Spectrum Search Type
- Oldenity OSmiarty bl O entty ngilariw Precuserlonn/z
rid

v B In spectrum

|HiHes No[Yeecursor v| MS/MS MS/MS Hyb
El Nomalls

o MS;MS Libraries
HiRez MoPrecursor Method Full Spectrum Search {Score) ~

Automation () Compound Ubiquity Comection

MS/MS

Spectrum Scoring Options

Libraries

Limits




Software Bug: Chromatogram Window Software

The values used in the Spectrum Import Options “echoed” in the Chromatogram Tab
Normally these values are shown to 4 significant figures to right of decimal

When set as zero to import low-resolution spectra, truncated to values selected
DOES NOT affect the results in accurate mass deconvolution/library searching table!
Just the “head-to-head” display at top of Chromatogram Tab

VVVVY

. Threshold  Auto w

TIC
1004 174
Spectrum Import Options =
EI Spectrum m/z Rounding Tandem Spectrum Accuracy 216
& NIST MS Search 4.0 (Any mode) - [El Normal, Presearch De FEEr e sl ) EErsT s 5o 68
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4L 0 Google Search options O ask —ansol N
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Check to See If Libraries Present and Limitations

» After creating low-resolution and high-resolution libraries, checked for proper searching
» Demonstrated in video which library searches worked

» Others that did not, needed “patching” with Lib2NIST utility

» Lib2NIST utility described in detail in video



Updates by User in Lib Search Window

Every time a new entry is added with a structure

Structure index must be updated to include proper search by structure of the library
The InChlKey seems to be updated with structure

If problems occur with duplicated entries not being removed, Relndex the InChlKey for
the library with new spectrum added

The Update List of Libraries used when user add a library folder to c:/NIST26/MSSearch
Folder while NIST program open

VV VY

Y

& NIST MS Search 4.0 (Any mode) - [Structure Similarity Search - 400
SHERERZa~+« 7%

i File Search View Tools Options Window Help %8 Structure search d... — X
Y E: ructur
O} & = 15t NIST MS Databass
# Sre. MW
1 E 371 Structure Search Info C:\NIST20\MSSEARCH\
2 A 0 _
MS Interpreter [ Jtest_evealuation.eval
[ test_Ir2
AMDIS [ Itest Ir3
. [ volatiles_in_food
Rebuild Structure Search Databases * [ IW26LEG
(Re)Index Exact Mass [ JwaeLQ
‘ [ W2BMAIN
(Re)Index El Hybrid Search [~ W2BN26LEG
(Re)Index InChiKey [ wasN26LQ
~~~~~ e aa— [ W2BN2BMAIN
estl; test_Ir3; hr_msms_nist; (Re)lndex RI I: :W25N26REP
10 (Re)Index Derivatives [ ]W2BREP I
T Update List of Libraries !.—;r"—lf—fgggg
Libraries in upper case are probably up to date
Build | Exit
|-




Lib2NIST NIST Utility

» Fixes problems with HiRes NoPrecursor and Hybrid Search in user library
» Only needed for your high-resolution libraries
» Best to close NIST Search software during these Lib2NIST conversions
» Exports library of interest with problems to e.g. hr_jl.msp with mol files in folder hr_jl.mol
» Then import back into NIST formatted library hr_jl
» Put fixed library in the C: NIST26/MSSearch folder where hr_jl is located
» Might want to change name of original to hr_jl_old until check if the new hr_jl is working
> If you already had NIST libraries on your system
» Software will ask you to point to them
» If so, need to know that location for specifying locations in Lib2NIST
» The location of libraries is found in nistms.INI found in C: NIST26/MSSearch folder
» ltis an ASCll file and the location of the library can be changed by user
B Convert MS Libraries or Datafiles t... —
NIST Mass Spectral Database » o8 A very quick guide to using AMDIS €l
NIST MS Search 4.0 Demo > ZH AMDISHelp it NG Wiy | J
earch 4, emo > & anua : C:\Users\James Little\Downloads L. X . .
:ISTMSS e ot igl | Ovut | =] E  win.ini $03[M+ * Samplin * hrjLMSP  nistms.l °
pen-Shell b D] AMDIS_32 d . . 4 g
_ st Input Libraries or Text Files NIST MS User Libraries
OpenText™ Core Endpoint Protection  » Ii] Connect NIST MS software F”e Edit View
PDF Candy Desktop > GC-M5S Chromatogram Tips
ProteoWizard 3.0.26033 64-bit > ﬁ Lib2MIST Converter I
M e N RE)
Version=2.@
Library Directory=C:\NIST26\MSSEARCH\
Program=NIST M5
Active Frame=@
Placement_flags=2
How to Produce Output Output Format
Options [~ Define Subset || [NIST MS Library |
Add Input Libraries/Files | Exit ‘
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