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ABSTRACT

Lignin is, after cellulose, the world’s second most abundant terrestrial bipolymer. It is made up of three monomers namely p-coumaryl, coniferyl and sinapyl alcohol. Lignin is mostly found in the cell walls of the plants and apart from resistance to pathogens it offers strength and rigidity to the plant tissue. Lignin biosynthesis is mostly regulated at the genetic level and several genes involved in the lignin biosynthesis pathway have been identified. 

Lignin is produced in high quantities in crops such as oat, which is mainly used as a fodder for cattle. Although lignin is beneficial for the plants, due to its polymeric form, it acts as a physical barrier to the microbial enzymes in the rumen of the cattle and thus reduces the nutritional ability of the plant fibers drastically. Previous work from other systems has demonstrated that over-expression or knocking out genes in the lignin biosynthesis will alter lignin levels and/or properties. Thus, one way to increase the forage digestibility of oat seeds would be to silence one or several genes involved in the lignification of oat seed hulls. By taking advantage of available DNA sequence information from public databases we cloned and sequenced the phenylalanine ammonia lyase (PAL), caffeoyl-CoA O-methyltransferase (CCoAOMT) and caffeic acid O methyl transferase (COMT) genes from oat. These genes encode important steps in lignin biosynthesis. We have recently produced a Tilling population for oat, including 2800 DNA preparations isolated from the segregating M2 population. The obtained oat lignin gene sequence information will now be used to identify mutants in the chosen lignin biosynthesis genes.

In parallel experiments, again by taking advantage of the oat Tilling population, seeds from different mutational events were screened for the low lignin content with the phloro-glucinol staining assay. So far seven independent mutant lines showing less staining in their seed coats and three lines with increased staining were identified from 192 screened mutational events. This effect remained also after self-crossing the low-lignin seeds demonstrating that the character is genetically stable. Work is now going on to identify the precise genetic events responsible for the low lignin phenotype in these mutants.

