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The biochemical pathways producing storage lipids, including fatty acid biosynthesis and triacylglycerol (TAG) assembly, are well described in higher plants. In contrast, factors regulating these pathways are only partially understood. Complementary approaches including transcriptomic studies and mutant analyses have established the importance of transcriptional regulators for the developmentally controlled activation of storage lipid biosynthesis in developing oilseeds (in the embryo or in the endosperm, depending on the species considered). Master transcriptional activators of the seed maturation process (e.g. LEC1, LEC2, FUS3) play a key role in coordinately triggering several maturation-associated programs, including oil biosynthesis. They indirectly enhance the rate of acyl chain and glycerol backbone production by activating WRI1, a secondary regulator in the activation cascade which enhances the transcription level of glycolytic and fatty acid biosynthetic genes. In parallel, they directly activate several genes involved in TAG assembly and storage. Recent analyses have allowed to precise the molecular mechanisms underlying these regulatory processes. 
Aside from these activating processes, master inhibitors of the maturation process (e.g. VAL1, ASIL1) are known to repress oil production in vegetative tissues of the plant. Recently, MYB118, a new transcriptional repressor of the maturation program specifically expressed in the endosperm of early maturing seeds of the model species Arabidopsis thaliana has been characterized. Activation of this transcription factor limits oil production in this tissue by a complex mechanism involving a negative regulatory feedback exerted on LEC2. This mechanism indirectly favors oil accumulation within the embryo, which represents the main site of oil deposition within exalbuminous seeds of A. thaliana.
Exploiting of this knowledge allows developing biotechnological strategies aimed at controlling oil accumulation in seeds, either in the model species A. thaliana (as proof of concept) or in crop species.


