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Abstract

The LIPID MAPS-Nature Lipidomics Gateway is a free, comprehensive online resource providing

tutorials and instructional material, experimental data for lipids and genes along with protocols

and standards, databases of lipid structures and lipid-associated genes or proteins, and a variety of

lipidomics tools.
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The LIPID Metabolites and Pathways Strategy (LIPID MAPS) consortium (i) has developed

a set of comprehensive online resources available at the LIPID MAPS-Nature Gateway (ii)

Web site for students, educators, and researchers interested in lipids. These resources

include tutorials and instructional material, experimental data for lipids and genes along with

protocols and standards, databases of lipid structures and lipid-associated genes or proteins,

tools for structure drawing and mass spectrometry analysis, and pathways with integrated

lipid and gene expression data. An overview of these resources is provided in this report.

The Gateway Web site provides various tutorials on lipids chemistry and lipid metabolomics

as PowerPoint slides that may be used by students to learn about lipids or incorporated by

educators into their instruction material. The tutorials or lectures are available on the

following topics: (a) lipid chemistry and classification; (b) fatty acid biosynthesis; (c) fatty

acid oxidation; (d) ketone bodies and essential fatty acids; (e) prostaglandins and other

eicosanoids; (f) glycerolipids and glycerophospholipids; (g) sphingolipids; (h) cholesterol
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and other sterols; (i) lipoproteins; and (j) fat-soluble vitamins. These tutorials make

extensive use of a comprehensive lipids classification system (iii,iv) developed by the

consortium.

The complete lipidomic and gene expression experimental data sets generated by the

consortium laboratories across murine macrophage RAW 264.7 (v) cell line and primary

macrophage cells under various stimulatory conditions are available on the Gateway Web

site. Integrated lipid, gene, and pathway maps have also been created using these lipidomic

and gene array data sets. Educators may incorporate these experimental data sets, along with

integrated pathway maps, into course material for analysis and hypothesis generation

leading students to explore on line material for further details.

The following two new databases are available on the Gateway Web site: the LIPID MAPS

Structure Database (LMSD) (vi) and LIPID MAPS Proteome Database (LMPD) (vii). The

LMSD contains over 30,000 lipid structures along with their physicochemical properties; the

LMPD has over 1,200 lipid-related proteins for each of human and mouse species. These

databases provide a comprehensive source of information for lipid structures and lipid-

associated genes or proteins for students, educators, and researchers interested in lipids.

The Gateway Web site provides a suite of online mass spectrometry (MS) prediction and

structure drawing tools (viii). These tools allow users to perform MS analysis and generate

complicated lipid structures in a relatively straightforward manner. Researchers may use the

MS tools to identify a variety of lipid molecular ions from mass spectral data. Students and

educators may apply the structure drawing tools to generate consistent lipid structure

representations for reports, presentations, and publications.

Continuous development of online tools, databases, and other resources will continue based

on the feedback received from the LIPID MAPS consortium members and the community at

large. Additional lipids will be added from non-mammalian sources such as plants, bacteria,

algae, and marine organisms to the LMSD over the next couple of years. In addition to

existing online structure generation tools for Mycobacterium tuberculosis lipidome,

development of structure drawing tools for other species-specific lipidomes is envisioned.

The consortium members plan to perform additional experiments using primary macrophage

cells under various stimulatory and inhibitory conditions and make all the experimental data

available on the Gateway Web site. Pedagogic material associated with lipid biochemistry

and biology will also be augmented on the Gateway Web site.
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