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Omega-3 long-chain polyunsaturated fatty acids (n-3 LC-PUFA) are essential components of the diet of all vertebrates and, in humans, increased intake is associated with beneficial health effects. Primary production of n-3 LC-PUFA is dominated by microalgae, predominantly of marine origin, and consequently our major source of dietary n-3 LC-PUFA has been fish and seafood either from traditional fisheries or farmed. Paradoxically, farmed fish are also reliant on marine fisheries for fish meal and fish oil (FO), the major aquafeed ingredients. Thus, the search for new alternatives to FO is of main concern for the aquafeed production. Currently, the only sustainable alternatives to FO are vegetable oils, which are rich in C18 PUFA such as linoleic (LA, 18:2n-6) and α-linolenic (ALA, 18:3n-3) acids, but devoid of the eicosapentaenoic and docosahexaenoic acids (EPA and DHA respectively) abundant in FO. Freshwater and anadromous fish species can desaturate and elongate LA and ALA to EPA and DHA, but marine fish including gilthead seabream (Sparus aurata), do not show significant rates of bioconversion. A feasible alternative to FO could be to establish a transgenic crop which can accumulate high levels of n-3 LC-PUFA in the seed oil that can be evaluated as replacements for FO in feeds for marine fish species. Rothamsted Research has developed two transgenic Camelina sativa plants capable of producing in their seeds high levels of EPA (>20%; ECO) and EPA and DHA (7% each; DCO). In the present study triplicate groups of gilthead seabream (Sparus aurata) juveniles of 50 g of average initial weight were fed with one of four experimental diets containing either FO, wild-type camelina oil (WCO), ECO or DCO as the sole lipid source. Liver, intestine, flesh and brain fatty acid composition was determined as well as liver expression profiles of selected genes involved in lipid and fatty acid metabolism pathways. 

