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Oilseed rape is commercially viable because a co-product can be exploited (a protein-rich feed for animals) in addition to the primary product (oil). However, many other valuable products could be extracted and exploited commercially, adding value to the crop. This opportunity is particularly important for emerging industrial applications of rapeseed oil where the product must compete on price with mineral oil if it is to be successful commercially and hence adopted sufficiently widely to realize the associated environmental benefits. The serial purification of co-products is termed "bio-refining". Emerging opportunities include tocopherols and phytosterols from rapeseed oil, cuticular waxes from pod walls and stems, and functional polysaccharides from stems. Although the biosynthetic pathways involved in the synthesis of these compounds are known to some extent from studies conducted in species such as Arabidopsis thaliana, the quantitative control of their accumulation (key to yield of the compounds) is not understood. Such products have not been foci for crop improvement by breeders, so there is no improved germplasm and no molecular markers are available to aid breeding. The RIPR* project aims to improve our understanding of the genetic component controlling the quantitative variation observed for selected bio-refining traits of rapeseed (e.g. phytosterol and waxes) building upon knowledge of the biosynthetic pathways developed in species such as A. thaliana. It includes the testing of hypotheses developed using Associative Transcriptomics (an RNAseq-based genome-wide association method focussed on variations in both gene sequence and gene expression), the production of new germplasm and the validation of predictive markers to aid its exploitation by breeders.
We have developed high throughput procedures for quantitative and qualitative analysis of straw/pod wax and seed phytosterol contents in a Brassica diversity collection (circa 600 Brassica accessions: ~400 B. napus accessions representing the ASSYST diversity panel plus B. oleracea, B. rapa and other Brassicaceae to represent broader diversity). Here we report the quantitative variations observed and the identification of both sequence (SNPs) and gene expression markers (GEMs) associated with variations in these traits.
*This work is part of the BBSRC Renewable Industrial Products from Rapeseed (RIPR) Programme (BB/L002124/1 PI: Ian Bancroft)

