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One approach to enhance vegetable oil yield would be to alter the partitioning of carbon in seeds to favour the synthesis of triacylglycerol. Our objectives are to identify novel regulators of triacylglycerol synthesis in the embryo and seed coat and to assess their ability to influence carbon partitioning during seed development. To increase the efficiency of screening for regulatory genes we have combined metabolic selection with a fluorescent marker under the control of genes linked to the synthesis of seed reserves. This strategy allows us to perform several complementary screens to discover novel regulators that control seed reserve-related genes, for example, to identify factors that act in the same or alternative gene regulatory network as FUSCA3, a master regulator of seed maturation that exerts control over fatty acid and triacylglycerol synthesis in seeds. We report progress in developing a fus3 suppression screen and in characterising factors that regulate the expression of acyltransferases associated with the synthesis of triacylglycerol. Populations of Arabidopsis fus3 seeds harbouring an oleosin::DAAO-napin::GFP construction were mutagenised with EMS and germinated seedlings were treated with D-serine. Surviving lines were phenotyped by GFP fluorescence intensity and distribution within the embryo. A small proportion of these lines represent candidate fus3 seed reserve revertants, certain of which are being analysed for oil and protein content. Promoters of genes encoding PDAT1 and of DGAT1 have been used to isolate a set of transcription factors that constitute putative regulators. Candidates from this screen were assessed for their ability to trans-activate promoters in planta and insertional mutants in the corresponding genes have examined for variation in oil synthesis. Candidate genes anticipated to be of interest for increasing seed oil content will be transferred to Camelina sativa, a non-food oilseed platform. We anticipate that SYNERGY will also impact on the potential for the production of high value products in seeds and energy densification of biomass. 

