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Cetaceans possess a lipid metabolism that sets them apart from other mammals as their adaptation to the aquatic environment relies for an important part on specific adipose tissues. The blubber is a particular hypodermis having multifunctional roles like energy storage, insulation and structuring of the hydrodynamic shape whereas the melon, found in the head of odontocetes, is important for echolocation. These adipose tissues are rich in specific fatty acids, like isovaleric acid, a short branched fatty acid (iso-C5) known for its toxicity in other mammals, which are stored as triacylglycerols and/or as wax esters. 
We characterised the lipid compositions of these tissues by classical gas chromatography analysis and then assessed the possibility to use a more innovative and non-destructive method based on High Resolution Magic Angle Spinning Nuclear Magnetic Resonance (HR-MAS NMR) spectroscopy to analyse the exact topography of these adipose tissues. Both methods were shown to be in good accordance, each having its advantages and limitations. 
The data we obtained for melons and blubbers from various cetaceans reinforce the importance of stratification between inner and outer layers in both organs and the existence of marked differences between species. In particular, central melons are characterized by high concentrations of isobranched long- and short-chain fatty acids and wax esters, whereas external melons contain higher concentrations of unsaturated fatty acids. We are currently trying to correlate these biochemical differences with the biological functions of the organs using medical imaging and ultrasonography, as well as to characterise key enzymes involved in these specific lipid biosynthetic pathways.

