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            Abstract
We engineered a machine learning approach, MSHub, to enable auto-deconvolution of gas chromatography–mass spectrometry (GC–MS) data. We then designed workflows to enable the community to store, process, share, annotate, compare and perform molecular networking of GC–MS data within the Global Natural Product Social (GNPS) Molecular Networking analysis platform. MSHub/GNPS performs auto-deconvolution of compound fragmentation patterns via unsupervised non-negative matrix factorization and quantifies the reproducibility of fragmentation patterns across samples.
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                    Fig. 1: The processing pipeline and performance.[image: ]


Fig. 2: Analysis and molecular networking of GC–MS data.[image: ]
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                Data availability

              
              All of the data used in the preparation of this manuscript are publicly available at the MassIVE repository at the University of California, San Diego Center for Computational Mass Spectrometry website (https://massive.ucsd.edu). The data set accession numbers are: #1 (MSV000084033), #2 (MSV000085136), #3 (MSV000084034), #4 (MSV000084036), #5 (MSV000084032), #6 (MSV000084038), #7 (MSV000084042), #8 (MSV000084039), #9 (MSV000084040), #10 (MSV000084037), #11 (MSV000084211), #12 (MSV000083598), #13 (MSV000080892), #14 (MSV000080892), #15 (MSV000080892), #16 (MSV000084337), #17 (MSV000083658), #18 (MSV000083743), #19 (MSV000084226), #20 (MSV000083859), #21 (MSV000083294), #22 (MSV000084349), #23 (MSV000081340), #24 (MSV000084348), #25 (MSV000084378), #26 (MSV000084338), #27 (MSV000084339), #28 (MSV000081161), #29 (MSV000084350), #30 (MSV000084377), #31 (MSV000084145), #32 (MSV000084144), #33 (MSV000084146), #34 (MSV000084379), #35 (MSV000084380), #36 (MSV000084276), #37 (MSV000084277) and #38 (MSV000084212).

              All of the GNPS analysis jobs for all of the studies are summarized in Supplementary Table 1.

            

Code availability

              
              The source code of the MSHub software, including low- and high-resolution data processing versions, is available online at Github (version used in GNPS) (https://github.com/CCMS-UCSD/GNPS_Workflows/tree/master/mshub-gc/tools/mshub-gc/proc) and at BitBucket (standalone version in MSHub developers’ repository, both high and low resolution: https://bitbucket.org/iAnalytica/mshub_process/src/master/). Scripts used to parse, filter, organize data and generate the plots in the manuscript are available online at Github (https://github.com/bittremieux/GNPS_GC_fig). Script for merging individual .mgf files into a single file for creating global network is available at Github (https://github.com/bittremieux/GNPS_GC/blob/master/src/merge_mgf.py).

              The three-dimensional model, the feature table with coordinates used for the mapping and the snapshots shown in Fig. 4a–d are available at https://github.com/aaksenov1/Human-volatilome-3D-mapping-. The GC–MS-adapted MolNetEnhancer code with an example Jupyter notebook can be found at https://github.com/madeleineernst/pyMolNetEnhancer. Source data are provided with this paper.
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