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The ability to analyze large numbers of lipids and metabolites has greatly advanced the 

understanding of their biochemical functions and roles in disease, but has also created 

challenges of scale. This mini review series covers areas of bioactive lipid metabolism and 

research that have been particularly impacted by these new technologies, and their potential 

to transform precision medicine. Metabololipidomics provides a system based technology to 

interrogate the bioactive mediators, their pathways and further metabolites involved in 

animal and human physiology and pathophysiology. In this elegant review, Norris and 

Serhan [1] describe novel metabololipidomic approaches using mass spectrometry for the 

identification and profiling of proresolving lipid mediators that control inflammation, 

particularly in blood coagulation and in solid tumors. Saeki et al. [2] described a LC-MS/MS 

improved multiplex method to simultaneously profile almost 100 bioactive lipids in different 

dendritic cell subsets. This timely review by Wood et al. [3] is on the limitations of the use 

of high resolution lipidomics for identification of biomarkers and how biomarkers should be 

validated by targeted, quantitative assays. Future research needs to address these topics as 

they are essential for the translation of biomarker research to clinical practice. In this 

context, Lee and colleagues [4] in their review also summarized current limitations and 

challenges of LC-ESI-MS/MS targeted lipidomics and non-targeted lipidomics.

The tumor microenvironment is now receiving much attention for its roles in regulating 

tumor progression and metastasis. Patterson et al. [5] highlighted the importance of 

abnormal lipid metabolism in tumors and their microenvironment in tumor progression, 

especially in the less well understood process of lipophagy due to aberrant degradation of 

lipids via autophagy. The review by Miyazaki et al. [6] is an update on lipidomics analysis 

related to cardiovascular diseases conditions that are generally caused by blocked blood 

vessels that can lead to a heart attack. There is a special emphasis in this review on the 

identification of biomarkers to potentially predict cardiovascular events in younger patients. 

Herr et al. [7] first discussed how advances in high throughput mass spectrometry have led 

to detailed lipidomic profiles in large cohorts of clinical samples. In part 2, these authors [8] 

discussed the potential impact of sphingolipidomics from large cohorts of patients on patient 

care and diagnosis. The review by Cowart and colleagues [9] discusses the use of targeted 

sphingolipidomics in non-alcoholic fatty liver disease in animal models and human patient 

samples. While most data thus far are derived from targeted lipidomics approaches, 

unbiased, semi-quantitative approaches hold additional promise for furthering our 

understanding of sphingolipids as biomarkers of and players in non-alcoholic fatty liver 

disease, that is now emerging as a major clinical concern. Griffiths et al. [10] reviewed 

targeted lipidomic approaches that have been used to make some recent discoveries in the 

biochemistry of oxysterols including regulation of innate and adaptive immune systems and 

their roles in tumor suppression. The review by Fuller and Futerman [11] is focused on 

dyshomeostasis of membrane lipids in neurodegenerative lysosomal storage disorders, and 
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discusses perturbations of lipid metabolism and effects on neuronal membranes that impair 

their functions.
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