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Lipid research in life sciences has renewed its attractiveness in the beginning of the 21st century linking chemical, analytical, 
and biological subjects, with health and nutrition, as well as with the increasing societal relevance of diseases related to 

inflammation and lipid metabolism. Fatty acid-based membrane lipidomics examines phospholipid components related to 
individual metabolic and nutritional status. Indeed, fatty acid-based nutrition and nutraceuticals are essential to life and occupy 
a leader positions in the healthcare market. Unsaturated fatty acids are involved in oxidative and free radical processes, which 
also naturally occur during metabolic functions and signaling activities. The transformations due to peroxidation processes 
have been considered for many decades to be by far the most crucial events to natural lipids. In the last decade, the cis to trans 
isomerization of the double bond, due to the reversible addition of sulfur-centered radicals, has attracted considerable attention. 
On the top of these transformations, fatty acids are affected by stress conditions that activate the remodeling by phospholipase 
enzymes (PLA2 response), starting the cascade of lipid signaling, so decisive for inflammatory and apoptotic consequences. 
Fatty acid-based membrane lipidomics represents a powerful diagnostic tool for assessing the quantity and quality of fatty 
acid constituents of the lipid pool in individuals, and also for the follow-up of the membrane fatty acid remodeling, that are 
associated with different physiological and pathological conditions. We contributed in this area of lipidomics studying the 
chemical and biological responses to various metabolic and environmental conditions of free radical and metabolic stress, 
modeling the effects of a liposome, cellular and animal models. Our analytical methodology is able to evidence positional 
and geometrical fatty acid isomers. For example: sapienic acid, a member of the hexadecenoic family, has been recognized as 
biomarker of obesity and; the reference membrane lipidomic cluster, formed by the cohort of ten fatty acids in phospholipids 
of red blood cell membranes, has been clearly connected to metabolic and nutritional status in healthy and diseased subjects.

Figure 1: Fatty acid-based membrane lipidomics (membrane profile) at the crossroad of personalized health.
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