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Abstract 

Additional details are provided here on the relationship between mzTab-M and mzTab 1.0, on how 

lipid identifications can be reported in mzTab-M, and on the representation of complex 

experimental designs in mzTab-M. 
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Relationship with mzTab 1.0  

The mzTab 1.0 format is able to capture summary details about quantification of small molecules and 

lipids by MS in a single SML table, but cannot capture richer evidence about identification, and does 

not fully adequately handle ambiguity in identification. As such, mzTab 1.0 is now deprecated for use 

in metabolomics and lipidomics and all developers are strongly encouraged to implement version 2.0 

of the standard. At present, mzTab 1.0 remains in use for proteomics, although the PSI is starting to 

work to update mzTab to a new version, following some of the changes made to the core of the format 

(e.g. around experimental design) suffixed to become mzTab-P. The working groups developing 

mzTab-M and mzTab-P share several members in common to ensure that the formats remain 

sufficiently well aligned so that laboratories performing both MS proteomics and metabolomics 

should be able to adapt in house software straightforwardly to cover both cases.  

 

Reporting of identifications of lipids and other compound classes 
Since lipids can rarely be fully structurally annotated by MS fragmentation spectra, a standard 

nomenclature was introduced in 2013 to provide information of how much structural information is 

obtainable by the performed MS experiments1. This nomenclature differentiates between 

identifications where only the head-group, total lengths and number of double bonds of the attached 

fatty acyl and/or alkyl/1-alkenyl (FA) chains are known (lipid species), or where more structural 

information is available (lipid molecular species). These structural ambiguities hamper immediate 

fragment-based identification and are not limited to lipidomics, but are also inherent in related fields 

like natural product and environmental chemistry, and glycomics. 

The mzTab-M standard allows the reporting of identification and quantification information for highly 

regularly structured compound classes like lipids, whose MS1 or MS2 fragments can be identified on 

different levels of structural resolution. For lipids, a domain-specific standard nomenclature1 can 

capture structural knowledge at the lipid species (lipid class, subclass and bond type) or molecular 

lipid species levels (fatty acyl composition, position, and fatty acid/sphingoid base structure, full 

structural elucidation) and, separately, for their fragment ions2. This information can be reported in 

the chemical_name columns in the summary and evidence sections of mzTab-M. Other, more specific 

information specific to the identification or the quantification workflow3 should be reported in the 

metadata section or as optional columns in the SMF and SME tables, respectively. The ChEBI resource 

provides a curated database of compound classes beyond lipids. Additionally, software such as the 

ClassyFire system4 uses a rule-based approach to calculate hierarchical compound classes for any 

given molecular structure, which can also be reported as optional columns in the evidence tables. 

Current limitations in MS technology however hamper the full structural elucidation of such molecules 

with a single analytical approach, which is why specific lipid classes are characterized with 

combinations of different MS platforms, chromatographic separation, and different ionization modes. 

In practice, some lipids or actually their fragments are better characterizable in positive ionization 

mode, while others are better detected in negative mode. It is therefore common to report both 

positive and negative mode evidence for lipids together, which is also supported in mzTab-M. We 

provide an example derived from the Lipid Data Analyzer 2 software5 in the GitHub repository, which 

uses a rule-based identification approach.  

In the near future, it is expected that data standards task group from the recently inaugurated 

Lipidomics Standards Initiative (https://lipidomics-standards-initiative.org/) will publish extended 

guidelines and reporting recommendations, together with an extended semantic validation for 

https://lipidomics-standards-initiative.org/
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lipidomics, which may also serve as a blueprint for customizations of the format in other domains6. 

Additional guidelines and nomenclature will be encoded via adding CV terms and rules governing their 

usage rather than changing the core of the format, allowing lipidomics development teams to start 

implementations with mzTab-M immediately. 

 

Experimental Design in mzTab-M 

The main text of the manuscript contains a simple experimental design example in Figure 2. A more 

complex example is provided in Supplementary Figure 1, including a time course design, biological and 

technical replicates.  
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Figure S1. An experimental design represented in mzTab-M in which there are two treatments: “control” vs “drug” measured on a time course at 24, 48 and 

72 hours. There are two technical replicates and two biological replicates: 2 X 3 X 2 X 2 = 24 assays. It is assumed that no-prefractionation of samples took 

places there would also be 24 ms_run elements (not shown, giving the locations of the raw MS data files). The SML and SMF tables would have quantitative 

values reported for 24 assays and 6 study_variables.  
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