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Introduction

As adoption of non-targeted lipidomics expands,
software tools must provide high confidence, high
coverage annotations in a user-friendly framework.

MassHunter Explorer has a workflow-driven interface
that enables MS and MS/MS feature extraction,
statistical analysis, and MS/MS-based identification
tools, while LipidMatch offers complementary deep
lipid annotation and the ability for the user to review
these annotations for confident lipid assignment.

We demonstrate a workflow that exchanges
information between these software packages
conveniently and show in-depth coverage with >800
lipid annotations from a porcine brain lipid sample.

These results highlight the importance of
chemometrics, streamlined curation, and integrated
visualization tools to support robust lipidomics
interpretation.

Experimental

Sample Preparation

A simple experiment was conducted as a proof of
principle for this workflow. A commercially available
porcine brain lipid extract was spiked with Avanti
Splash Il Lipidomix standard. Three replicates were
heated at 99 °C for 2 hours, and three replicates were
left untreated (control) (Fig 1). The samples were
dried under N, and resuspended in 1:1:0.1
butanol:methanol:10mM ammonium acetate.
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Figure 1. Sample study design

Experimental

Method

A previously optimized 20-minute reverse-phase
chromatography method ' was applied with two
modifications: an Agilent Altura ZORBAX Eclipse Plus
C18 column was used and 1T0mM ammonium
formate was replaced with T0mM ammonium
acetate. Lipid extracts were analyzed in + and - ion
modes with MS1-only and Auto MS/MS (lterative)
methods (Fig 2).

Figure 2. Agilent’s standardized Omics LC configuration used a
1290 Infinity Il Bio LC coupled to a Revident LC/Q-TOF that
provides robust and reliable lipidomics analysis.

Software Workflow

Data analysis was performed with a combination of
MassHunter Explorer 2.0, LipidMatch Suite 5.73
(Innovative Omics), and Mass Profiler Professional
(MPP) 15.1 software. File format exchange is depicted
in Fig 3.
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Results and Discussion
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Figure 4. Explorer Ul displaying results from the Statistics procedure. A volcano plot was used to
find compounds that change in abundance with heat. The “Export to PFA" option is highlighted.

MassHunter Explorer-
Compound (Feature) Extraction
and Chemometrics

MS-only and iterative MS/MS
data files were acquired from
control and heat-treated porcine
brain lipid extracts and were
processed in Explorer, where
feature extraction, MS/MS
extraction, normalization,
filtering, and statistical analysis
were performed (Fig 4).

All the extracted compound
information and associated
MS/MS in a project can be
exported as a single .pfa file for
easy import into other
applications.
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Results and Discussion

Compound Review in Explorer and LipidMatch

LipidMatch annotations were mapped to the MassHunter
Explorer project to enable easier review of compound
behavior in statistical tests and visualization of
abundance changes across sample groups (Fig 6).
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Figure 6. Example of compound review and inspection of
annotation results. (A) In Explorer, the selected compound group
301 annotated as lipid Coenzyme Q10 was found to be markedly
reduced with heat treatment. To enable this annotation mapping a
curated list was exported from the LM Visualizer tool and a
compound database (.cdb) was created. This database was then
leveraged in Explorer to support compound matching based on
accurate mass with a tight retention time tolerance, resulting in
651 compounds in the positive-ion project with lipid annotations.
(B) Inspection of LipidMatch results showed that Coenzyme Q10
was identified via spectral library matching, in contrast to most
other lipids that were annotated via in silico library matching.
LipidMatch supports the identification of lipids with both in silico
approaches and classical spectral library matching..
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Advanced Visualizations with MPP

MPP software can import Explorer results (.pfa) to enable
advanced chemometrics and lipid visualizations (Fig 7.)
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Figure 7. MPP lipid matrix plot of triacylglycerol (TG) compound
abundances across control and heat-treated samples. Most TG
lipids were reduced with heat. TGs with polyunsaturated fatty
acids (PUFAs) were even more prone to degradation. The box
plots highlight two TG lipids with different degrees of saturation.

Conclusions

Lipidomics workflow expands annotation through
chemometrics, user curation, and visualization tools.

» Key enablement is .pfa file import to LipidMatch

* LipidMatch can be used to rapidly annotate lipids in an
automatic fashion and confirm annotations and
determine unknowns using an interactive visualizer

 Offers an alternative annotation approach, either
independently or in conjunction with Agilent Lipid
Annotator software.
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