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Example: Converting a Public MS/MS Library to NIST Format

lllustrated with the MoNA library — the same general approach can be used for other public MS/MS libraries

mzinterpretation.com

Obtain Public Library e Convert to NIST Format e Use in NIST MS Search
ASCII file type with structure Use Lib2NIST (NIST Utility) to Import the converted library
(mol files) is available for convert to NIST library file format. for searching and comparison
MoNA on the internet.

NIST
Name: MS Search

Precursor (m/z):
Charge: ___ RT: _
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MoNA and many other public MS/MS You may wish to make your
libraries are available on the internet. \ own updated version
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Note: The MoNA library on mzinterpretation.com is provided as a helpful example.

It is not intended to receive regular updates.

Users who need the latest content may want to create their own converted library.

Other public MS/MS libraries are not discussed here, but the process used for MoNA would be similar.

Relative Abundance
w
o

o

An educational guide and example workflow — not a comprehensive discussion of every library.

See Full Course on NIST26 with new Integrated Deconvolution/Library Searching for LC-MS/MS)!
link to course



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

Two public libraries, MoNA and MS-DIAL, currently available on my website in NIST format
MS-DIAL-pos, MS-DIAL-neg, and MoNA LC-MS/MS

Together, >500K spectra with >150K associated structures, see link

Libraries are described in this link

Made available as a basic resource

These libraries will not be routinely updated

Thus, user might want to create their own

A MoNA library conversion demonstrated in this video/handout as a general example

Also, NIST has a list of others that could be converted into NIST format

See NIST full “List of Sources” of Free Public MS/MS Libraries on my website resources, see link


https://mzinterpretation.com/2023/10/free-ei-and-msms-spectra-in-nist-format/
https://mzinterpretation.com/wp-content/uploads/2026/05/Free_msms_spectra.pdf
https://mzinterpretation.com/wp-content/uploads/2026/05/public-tandem-library.pdf
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Status of Public Libraries Employed in My Work

Originally, | downloaded MoNA LC-MS/MS Spectra as a group of ~153,000, see screenshot below

Unfortunately, MoNA have now combined with Enveda-180, change made July 2026

See a ChatGPT summary on next slide

The file is very large, 2.7 GB, and cannot be opened by most Windows program

One might be able to create a NIST formatted library from the SDF file using Lib2NIST

But, Enveda are Enamine REAL-space drug-like compounds, so it may contain many synthetic structures that would
rarely appear in routine environmental, metabolomics, pharmaceutical, or forensic samples.

Thus, | decided not to try to convert this file

On Windows, the easiest approach is to use PowerShell to stream through the file one record at a time and write a new
SDF without Enveda-180. That way Windows never loads the entire 2.7 GB file into memory

This approach described from my prompt in ChatGPT, but | decided not to attempt

The MS-DIAL could be created with Lib2NIST, but with no structures

MoNA Link

MS-DIAL Link

3l Browse or download 5 spectra)
spectra

& LC-MS/MS Spectra (153,633 spectra)

- Q Browse associated spectra


https://mona.fiehnlab.ucdavis.edu/downloads
https://systemsomicslab.github.io/compms/msdial/main.html#MSP

ChatGPT Description of New MoNA Combined Library

Enveda-180 is a real experimental MS/MS library, not predicted spectra. It contains about 1.16 million spectra from 184,330 different small
molecules. The compounds were measured in positive and negative modes and at multiple collision energies, which is why there are several
spectra per compound. It also includes retention time and ion-mobility/CCS information.

For library searching, its biggest advantage is coverage. The Enveda authors point out that existing open libraries such as GNPS, MassBank
and MSnLib together cover roughly 150,000 unique compounds; Enveda-180 alone adds another ~184,000 structurally diverse drug-like
compounds.

There are some practical downsides for what you are doing, though:

Huge size: 1,158,293 spectra; the SDF is about 2.4 GB.

Many compounds have multiple spectra/adducts/collision energies, so the raw spectrum count sounds much larger than the unique-
compound count.

It was generated from Enamine REAL-space drug-like compounds, so it may contain many synthetic structures that would rarely appear
in routine environmental, metabolomics, pharmaceutical, or forensic samples.

Adding 1.16 million spectra will make your converted NIST library substantially larger and may make searching/indexing slower.

MoNA offers a separate download of just the Enveda-180 (1,158,293 spectra)

Current LC-MS/MS Library on MoNA (see link)

= LC-MS/MS Spec@a (1,317,257 spectra) Enveda-180 (1,158,293 spectra)

C Q, Browse associated spectra

Download
C

B JSON — Internal MoNA Format (3.0 GB)
[ B MSP — NIST Compatible (2.6 GB)
[ B SDF — NIST Compatible (2.7 GB)


https://mona.fiehnlab.ucdavis.edu/downloads

Google Al Information on Enveda-180

See Link to paper.

The Enveda-180 library consists of experimentally measured mass spectrometry data, not in-silico simulations.

Why ChatGPT's Conclusion is Correct

The evidence from the primary data repositories explicitly confirms the experimental nature of the dataset:

Raw Instrument Files: As seen in the Enveda-180 GitHub repository layout, the processing pipeline begins with raw Bruker . d files. A . d folder is the proprietary
raw data format output directly by Bruker mass spectrometers. You cannot possess these files unless an injection was physically run on an instrument.

The Physical Instrument Used: The public deposition entry on MassIVE (ID: MSV000102122) explicitly documents that the library was generated using reference
standards and synthetic/isolated compounds analyzed on a physical timsTOF Pro 2 mass spectrometer.

Data Scale: The library captures roughly 1.158 million spectra derived from 184,330 physical drug-like compounds, tracking various experimental parameters like
diverse collision energies, polarities, and adduct formations.

Where the "Computational” Misunderstanding Happens

The confusion typically stems from how the project was designed, as it relied heavily on computational workflows in three specific areas:

1.

The Target Chemical Space: The selection of molecules was driven by the Enamine REAL space. This is a massive, computationally generated universe of billions
of virtual, synthesizable compounds. Enveda utilized advanced computational selection algorithms to decide which actual compound pools to procure and
physically test out of that massive space.

Pooled Deconvolution: To efficiently analyze 184,330 compounds without running 184,330 separate, costly experiments, Enveda ran them in mixtures/pools.
They then used a computational package called ms_prepper to digitally extract, unpack, and assign the raw spectral peaks back to the individual molecules in
the mixture.

Defensive Structural Annotation: Computational tools like SIRIUS were layered on top after the fact to annotate the chemical formulas of the fragments, but the
code explicitly states that the pipeline completes independently of these predictions.

What This Means for Your NIST User Library

Because these are authentic, experimentally derived spectra measured on a widely used high-resolution instrument (timsTOF Pro 2), Enveda-180 is highly eligible and
structurally valuable for inclusion in a NIST user library. Unlike in-silico libraries (which can suffer from artificial fragment intensities), this library contains real-world
instrument responses, peak shapes, and real collision-energy fragmentation behavior.


https://chemrxiv.org/doi/pdf/10.26434/chemrxiv.15004319/v1

Comparison of NIST and Several Public Libraries

Library source

Enveda-180

MoMA traditional entries

MS-DIAL

NIST M5/MS

What it tends to represent [53

Large collection of experimentally measured synthetic, drug-like medicinal-

chemistry compounds from Enamine REAL chemical space

Broad mix of metabolites, drugs, natural products, environmental chemicals,

standards, and miscellaneous compounds contributed from many sources

Strongly oniented toward metabolomics and lipidomics, with many metabolites,

lipids, natural products, plant compounds, drugs, and related biological molecules

Broad curated reference collection covering drugs, metabolites, environmental
chemicals, natural products, toxicology compounds, and many other small

molecules

MS-DIAL = metabolomics/lipidomics-heavy
MoNA = very broad community collection
Enveda-180 = synthetic drug-like chemical space

NIST = broad, curated reference library



User Could Consider Creating Separate Libraries

These Could be Downloaded Separately be Generally Useful

MoNA subset Spectra SDF size General-purpose value
All LC-MS/MS Agilent QTOF 24,961 430 MB Good, but relatively small
All LC-MS/MS Orbitrap 159,463 243.5 MB Much broader coverage

Current Sub-List of LC-MS/MS Library on MoNA

= LC-MS Spectra (1,328,049 spectra)
= LC-MS/MS Spectra (1,317,257 spectra)
O All LC-MS/MS Agilent QTOF (24,961 spectra)
[ LC-MS/MS Negative Mode (313,537 spectra)
0 All LC-MS/MS QTOF (1,210,513 spectra)
O All LC-MS/MS Orbitrap (159,463 spectra)

) LC-MS/MS Positive Mode (1,000,332 spectra)
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Steps in Conversion Process

Demonstrated with All LC-MS/MS Orbitrap (159,463 spectra)

Download SDF File from MoNA website, SDF file includes spectra and structures in zip file

Link to MoNA website

MSP would ONLY be spectra

Unzip the SDF file

Convert to NIST format with Lib2NIST utility and output to your library search software MSSearch folder
If not in proper MSSearh folder, e.g. C:/NIST26/Mssearch

Then place in proper folder for accessing by NIST search program

(3 All LC-MS/MS Orbitrap (159,463 spectra)

Q, Browse associated spectra
DY

j GC- Download
JSON — Internal MoNA Format (265.8 MB)
= Libr

MSP — NIST Compatible (207.1 MB)
O H SDF — NIST Compatible (243.5 MB)



Lib2NIST Windows: Always Use Newest Version of Lib2NIST

B8 Convert MS Lik

NIST Library |
Click Output | C:\NIST26'
here tO r]nput Libraries or Text Files—
see
version %3 Convert MS Libraries

Restore

a
Move
Size
= Minimize
0 Maximize
X Close

lAbout LIB2NIST...

Version with NIST26

About Lib2NIST X

[ =]

Command line options for the batch mode (see also CmdLine.pdf):

Lib2NIST Version 1.0.9.20 (beta)
Build 08 / 15/ 2022

JLOGn Write LOGfile, level n=0,1,..9

Logfile.LOG LOGfile (path)name (extension = .LOG)

OutputPath\ Output path (must end with "\")

Juce Use current path for InputFile or Library

=OutputName Name or pathname of a single Output File or Library which will

accept all output. The name may have an extension

JOuboxX Set output datatype, where XXX=Lib, MSP, SDF, JCAMP

Jmsp2peplib Convert MSP file from peptide.nist.gov to a peptide ms/ms
library. Incompatible with many other options.

InputFile or Library one or more. Must have proper extension(s) or (in case or NIST
library) contents. May be full pathname(s).

JLOGINI Dump current settings into Lib2NISTsaved.INI
Inifile.INI Input settings (extension = .INI). Will be read and modified
Instead of Windows Registry.

Notel: logging turns off interactive mode. When the conversion is completed,
Lib2NIST terminates.

Note2: InputFile or Library command line option forces Lib2NIST to start conversion
upon startup without displaying "Select Input Library or DataFile" dialog.

Note3: For information on other command line options please read document
CMDLINE.pdf distribured with Lib2NIST.

Portions copyright © 1984 - 1996 FairCom Corporation, "FairCom" and "c-tree Plus®
are trademarks of FairCom Corporation and are registered in the United States and
other countries. All Rights Reserved.

Uses InChl Library v.1.05 (Copyright © IUPAC and InChl Trust Limited,

http://www.inchi-trust.org/download/105/LICENCE.pdf)

Options
m/z Rounding in Input File
Multiply m/z in imported spectra by
1

and round to the nearest integer
Example: (CH2)n correction is
0.99888

How to Produce Output
[v" Indude Synonyms

Optional [v" MW from chem. formula
Add following term to all
m/z before rounding .

[v" MS/MS spectra only

—

% Convert MS Libraries or Dat...

Lok |
Cancel
[~ Keep IDs unchanged

[ 2008 MS Search compatible

Critical!

NIST Library | J
Output | C:\Disk1-ET\NIST26_beta J
Input Libraries or Text Files NIST MS User Libraries
C:\Users\James Little\Dow
[
4
5
o
i
G
i
e How to Produce Output Output Format
g _ options | [~ Define Subset | [SDFile (.SDF) -]
t
8 Add Input Ubrarles/Flles | Convert | Exit
BL




Updating MoNA LC-MS/MS Library in NIST Format

» After converting from SDF to NIST formatted library

» In Lib Search Tab, Tools/Rebuild Structure Search Database
» If not updated, structures will be displayed with search results
» However, search by structure WILL NOT work

wf ] WS e Wd T T AW B e T

% Structure sea... - X
# PRE-RELEASE NIST MS Search 4.0 (Tandem mode) - [ precursor = 38 NIST MS Databass
. . . . CANIST26WMSSEARCHY
='File Search View Tools Options Window Help
DAPCI_MSI‘U‘IS_NIST
% S@= = | Substructure Identification i oMe N2
N N 1 E] HR_MSMS_NISTHI
— MW Estimation of Unknown 1 (JLR_MSMS_NIST
@ I+ & B 1 Checkout -] mona all Ic-ms/ms orbitrap. ]
— [CJmona_lcmsms
# Src. MW Formula E]ms_d?al_neg_\ﬂ!}
1L 0 %ETET_?_@HOS_V'IB
2L 0 MS Interpreter -
3 L 0
4L 0 Rebuild Structure Search Databases
Z t g (Re:)lndex Exact Mass Libraries in upper case are probably up to date
L o Ext
(Re)Index InChlKey
8 L 0
9 L 0 Update List of Libraries
1D L D AT RV T oUvTTA _AIVioWio . = e

J' Names #_Structures f

Lib. Search :
- Microsoft Ec

10



“OK Problem:” Creating Update MoNA LC-MS/MS Library in NIST Format

Problem with Structures, Need to select OK button hundreds of
time, see automatic script below:

Auto “OK” for NIST Lib2NIST for Mono SDF File Conversions

#» Converting the Mona LC-MS/MS SDF file to NIST file format with Lib2NIST
#» Process requires dismissing several 100’s of windows R A
- . Stopping the Script:
» Typical Error Message shown below . . .
N . . . . . 1.Look in the lower-right corner of Windows near the clock.
» AutoHotKey with a Script will close these windows automatically . . . e
. . 2.Find the green AutoHotkey icon (usually a green square with a white “H”).
» ChatGPT suggested approach from description of problem . . .
- . . 3.Right-click the icon.
» Wrote a script and save as file type .ahk 4 Select Exit
# Right click on the script, and Open with AutoHotkev Launcher T ; .
- . ) That immediately stops the script.
» Automatically closes these error message windows
M Inbax M Feed B Feed| S entrepr @ Identif A AutoH A AutaH ¥ safewe:  J§ vome . P4 vaoor @ 0w
« C % autohotkey.com X 0 @D ® Ta]

Cut Copy Rena Share Delet
me e

& Open Enter

fo Open withy, & AutoHotkey Launcher

AutoHotkey

Powerful. Easy to learn.

The ultimate automation scripting language for Windo

Loop
Send "{Enter}"
|LIBZNIST Libraries Converter % Sleep 700
& Failed to replace aromatic bonds with alternate for ID=127042 }

o



Good Practice to Test Public Library after Building in NIST Format

Test the following:

» ldentity MSMS (with Precursor)
» ldentity HiRes No Precursor

» ldentity El Normal

» MS/MS Hybrid

» Structure Search

Library Search Options

Search

MS/MS

Libraries

Spectrum Search Type
() Idertity ¥ Similarity
| MS/MS Hybrid

El Hybrid
El Simple
El Neutral Loss
MS/MS in El

. Library Search Options

_ Spectrum Search Type
earch O Identity () Similarity

MS/MS | El Nomal v |

El Momal
- - S‘H'H NoP !g I
Libraries e TR,

& NIST MS Search 4.0 (Any mode) - [Structure Similarity
+ B2REEHEHEBEEE « %

"' File Search View Tools Options Window Help

@ Rli-q E 1. Structure: Clipboard #1 v @ B @ @ &
# I/\érst:t.rucmre >eardh MW Formula Mame
1 E 371 C19H22.. Clipboard #1
2 A 0 ForTox_TestMix_AMSMS.2307.230...
3 7 0
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