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Crystallinity and recalcitrance of lignocellulosics are major obstacles that negatively impact the economics of biomass conversion technologies.  To overcome such barriers, NCSU is genetically engineering aspen trees (Populus tremuloides) as a model in making ethanol.  The fundamental goal is to demonstrate the potential of such techniques in producing more cost competitive and sustainable biomass resources.  The project objective is to engineer specific traits and evaluate ethanol production using a 3 stage treatment process - dilute acid, enzyme hydrolysis & fermentation.  The composition of the resulting transgenics will have significantly less lignin with a corresponding higher cellulose content; further modified to a lower degree of crystallinity.  This presentation will disclose the  strategy and developments in the:  (i.) genetic engineering of biosynthetic pathways of aspen trees, (ii.) high-throughput screening of newly discovered, low cost cellulases (NREL Subcontract), (iii.) microanalytical characterization of the biomass substrates, and (iv.) fermentation of ethanol (yields and efficiency).  The results from Phase 1 - focusing on the characterization and development of miniature application tests/assays for converting non-transgenic controls, will be given.  The application and economics of this biomass-derived process technology using novel transgenic trees represents the conclusion of this 3 year program.   

