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Shotgun lipidomics, which uses intrasource separation and multi-dimensional mass spectrometry, is a mature technology in lipidomics. Through effective separation of lipid classes based on differences in their intrinsic electrical properties in the electrospray ion source (i.e., intrasource separation), electrospray ionization mass spectrometric analyses of lipids from crude extracts of biological samples can be directly and routinely performed. Appropriate multi-dimensional array analysis of lipid molecular ions and their building blocks (i.e., fragments) can lead to the identification and quantitation of lipid molecular species in a lipid class-based fashion since most biological lipids are linear combinations of aliphatic chains, backbones, and head groups (i.e., building blocks). These lipid building blocks represent the experimental observables in shotgun lipidomics and can be determined through tandem mass spectrometric analyses. At its current stage of development, shotgun lipidomics can analyze near thirty lipid classes, over a thousand lipid molecular species, and > 95% of the content of a cellular lipidome. This newly-developed shotgun lipidomics approach allows us to conduct many biological and biomedical researches. For example, by using shotgun lipidomics, we have uncovered a new pathway of sulfatide metabolism mediated by apolipoprotein E and identified the potential role(s) of this metabolism pathway in the pathogenesis of Alzheimer’s disease.
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