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Abstract

LipidomeDB Data Calculation Environment (DCE), a web application for processing data from
direct-infusion tandem mass spectrometer data on lipids, was described by Zhou et al. (2011,
Lipids, 46, 879-884). The original version processed multiple precursor and/or neutral loss
scans on multiple samples. A recent update to LipidomeDB DCE,
http://lipidome.bcf.ku.edu:8080/Lipidomics/, extends LipidomeDB DCE'’s functionality to process
data acquired in multiple reaction monitoring (MRM) mode by direct-infusion mass
spectrometry. Both the precursor-neutral loss workflow and the multiple reaction monitoring
workflow remove signals due to isotopic overlap of lipid analytes and calculate of the amount of
each target lipid in comparison with internal standards.




Introduction

LipidomeDB Data Calculation Environment was created to provide an easy-to-use method to
process lipidomics data obtained by direct infusion using precursor or neutral loss scanning
(Zhou et al., 2011). The original online processing system found the peaks of interest in spectral
lists, performed isotopic deconvolution of the data, and calculated amounts of lipid in samples
compared to internal standards.

The work described here extends LipidomeDB DCE functionality to quantify data from multiple
reaction monitoring (MRM) on a triple quadrupole mass spectrometer in direct-infusion mode or
with differential ion mobility spectrometry at the front end of the mass spectrometer. This new
workflow in LipidomeDB DCE is freely available and should facilitate data processing for direct-
infusion MRM lipidomics data, where isotopologue corrections are required, but are not typically
included in mass spectrometer manufacturers’ workflows.

Materials and Methods

LipidomeDB DCE is written in JSP with Javascript for client-side calculations. It is available
online at http://lipidome.bcf.ku.edu:8080/Lipidomics/. More technical details are provided in the
“tutorial” at the site.

Results and Discussion

A major update to LipidomeDB DCE has added a processing strategy for MRM data. The use of
this and other features of LipidomeDB DCE are described in detail in an updated “tutorial”
available from the front page of the site. The tutorial also describes the acquisition of data for
lipidomics using a triple quadrupole mass spectrometer. Example data for both
Precursor/Neutral Loss processing and MRM data processing are provided to demonstrate the
function of the calculation programs.

MRM data are uploaded in an Excel file, which must be formatted as described in the “tutorial”
and as shown in the example upload file. Each row contains data for one lipid analyte or internal
standard, including its name, its chemical formula, the adduct used in the analysis, and the
formula of the charged MRM fragment. The user also designates whether or not isotopic
deconvolution should be used, and, if so, which lipids form each group that should be
considered for deconvolution together. For example, if differential mobility spectrometry is used
to separate ions in the front end of the mass spectrometer (Lintonen et al., 2014), then
unseparated (and separated) groups of lipids can be designated. If no physical separation
device is used, lipids analyzed in negative and positive modes can (and should) be
distinguished. Additionally, for each analyte, the user designates which 1 to 3 compound(s) will
serve as internal standards, and whether the quantification should be performed by averaging
the intensity/amount for each standard for comparison to the lipid intensity or by using a plot of
standard intensity/amount vs. m/z for comparison to the lipid intensity. The user also provides
the m/zs of the MRM transitions and the intensity data from each transition for each sample.

After the user uploads the Excel file, results are provided online, and an Excel file containing the
input data plus the results can be downloaded. The output includes the data isotopically
deconvoluted, as specified by the user, and normalized to the internal standards. Additionally,
the file includes calculated MRM transition m/zs based on the provided lipid chemical formula,
adduct, and fragment formula information. Any difference between the calculated and user-



provided m/zs will be flagged to indicate a problem with either the formula information in the
upload file or the acquisition m/zs.

The updates to LipidomeDB DCE also include a user-editable database of lipids and their
formulas. Several hundred commonly analyzed lipids have been entered into the database, and
each user can add additional lipids. If the lipids are in the database, the user can enter a lipid
name without a formula in their MRM data upload file, and the formula will be retrieved from the
database.

Additional changes to LipidomeDB Data Calculation Environment for lipid analysis by Precursor
or Neutral Loss scanning include addition of an editable fragment database and a mechanism to
edit user-saved target lists.
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