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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


Status of Public Libraries Employed in My Work

➢ Originally, I 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, I 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 I decided not to attempt
➢ The MS-DIAL could be created with Lib2NIST, but with no structures
➢ MoNA Link
➢ MS-DIAL Link

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


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)

ChatGPT Description of New MoNA Combined Library

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

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


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.

2. 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.

3. 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.

Google AI Information on Enveda-180

See Link to paper.

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


Comparison of NIST and Several Public Libraries



User Could Consider Creating Separate Libraries

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

These Could be Downloaded Separately be Generally Useful



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



Lib2NIST Windows:  Always Use Newest Version of Lib2NIST

Critical!

Version with NIST26
Click 

here to 
see 

version
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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

mona all lc-ms/ms orbitrap 
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“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:



Good Practice to Test Public Library after Building in NIST Format

Test the following:

➢ Identity MSMS (with Precursor)
➢ Identity HiRes No Precursor
➢ Identity EI Normal
➢ MS/MS Hybrid
➢ Structure Search

Structure Search
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