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Gangliosides (GG) belong to the wide and complex family of glycosphingolipids (GSL) characterized by an oligosaccharide core branched on a ceramide moiety. The specificity of GG stands in the one or more sialic acid residues in their sugar chain. Depending on the variability of both the sugar chain and the ceramide moiety (long chain base LCB and fatty acid), more than 188 species of GG have been described to date. They are mostly abundant in the brain and nervous system, including retina, but the biological role of their variability in this tissue and its pathologies remains largely unknown. An efficient method of separation, identification and quantification, as we report here applied to human retina, is crucial to apprehend these questions.
GG classes were separated by liquid chromatography under HILIC (hydrophilic interaction) conditions. The different molecular species were then semi-quantitatively analyzed using a triple quadrupole mass spectrometry (MS) instrument in negative ion mode. The LCB of intact GG molecular species were further characterized with high resolution MS using an Orbitrap instrument in positive ion mode.
This method enables the major and minor GG species to be effectively separated in a highly heterogeneous GG mixture. Furthermore, the use of MS provides an accurate characterization of the widely variable ceramide moiety. GG profile of human retina contains mainly complex species GD3, GD1a, GD1b, GT1b and GQ1b but also significant amount of the simplest GG GM3. The major LCB is d18:1. d16:1 and d20:1 are detected in small amounts. Fatty acids are mainly saturated (18:0, 20:0 22:0 and 24:0). Small amounts of monounsaturated fatty acids are also detected (20:1, 22:1 and 24:1). The distribution of the different ceramide species varies among the GG classes, even though d18:1/18:0, d18:1/20:0 and d18:1/22:0 consistently appear to be the major ones. 
This glycolipidomic approach offered an efficient, sensitive and highly accurate tool to characterize the GG profile of human retina or other biological samples, providing the basis to a better understanding of their role.

