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We are looking at changing lignin composition as a way to improve the efficiency of bio-fuel production from maize stover.  In secondary cell walls carbohydrates are intimately associated with the hydrophobic polymer lignin. We hypothesize that the enzymatic or chemical hydrolysis of cell wall carbohydrates is impeded by the presence of lignin. Changing the content and subunit composition of lignin is expected to alter the interaction between lignin and carbohydrates and therefore affect the yield of fermentable sugars, ideally in a positive manner. Preliminary experiments with a set of near-isogenic maize mutants with altered lignin composition revealed that (1) changes in lignin composition could increase the yield of fermentable sugars by as much as 35%, and (2) lignin composition is a more important determinant of the yield of fermentable sugars than lignin content. We are currently using a deconvolution strategy to define a relationship between lignin subunit composition and the efficiency of hydrolysis of cell wall carbohydrates.  This involves the analysis of a set of single and double cell wall mutants in terms of bio-fuel production, but, given the importance of lignin in the overall viability of the plant, also in terms of agronomic performance.  This approach is expected to lead to the development of high-efficiency bio-fuel crops that still perform well agronomically.

