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Triacylglycerols (TAG) are the main form of fatty acid (FA) storage in most eukaryotes. They accumulate in dedicated organelles called lipid droplets (LD). Diacylglycerol acyltransferases (DGAT) catalyze the final and limiting step of TAG biosynthesis. DGAT function is of interest for human health (obesity), in the food and feed industry (oil yield and quality) and for biofuel development. DGAT belong to three different evolutionary classes. In plants, the DGAT1 family is a major actor of vegetable oil biosynthesis (1). The DGAT2 family plays a crucial role for accumulation of unusual FA, like eleostearic acid in tung tree (2), with industrial applications. Heterologous expression in Saccharomyces cerevisiae is a powerful tool for studying protein function. Arabidopsis thaliana AtDGAT1 activity was evidenced several years ago (3) but, until recently, the function of AtDGAT2 has remained elusive (4). Several teams failed to express it in yeast (5). Through an optimization of codon usage we restored neutral lipid accumulation in the S. cerevisiae mutant strain H1246 (6) defective in TAG biosynthesis (7). Expression of codon-optimized AtDGAT2 and AtDGAT1 induced the biogenesis of LD containing TAG and squalene. Both DGAT were found to be associated with this organelle. AtDGAT2 preferentially incorporated C16:1 in TAG whereas AtDGAT1 displayed preference for C16:0, suggesting contrasting substrate specificities. Accumulation of squalene, a terpene with potential biotechnological applications, increased significantly with AtDGAT1 expression. Overall, our results suggest that the nature of the DGAT expressed in yeast, is not only important for TAG accumulation, but also for the production of other lipids of interest. 
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