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Declining sources of fossil fuels, global warming and political instability in oil producing regions have 

led many countries to develop strategies for alternative energy. Plant biomass is a convenient way to 

harness solar energy and photosynthesis, and biomass is already an important supplement to fossil fuels. 

However, the energy efficiency of biofuel production is low, and environmental impact can be high. 

There is a great need to develop new technologies that can provide fuels, especially liquid fuels for 

transportation, in an efficient and environmentally friendly way.  

Plant cell walls are composed mainly of polysaccharides and production of biofuels from biomass 

requires decomposition of the polymers. Many of the polymers are recalcitrant to degradation and some 

degradation products cannot be converted efficiently into fuels or may even be inhibitory. Better 

understanding of the biosynthesis of the cell wall polysaccharides may enable development of crops with 

improved properties as biofuels feedstocks. Despite rather detailed information on the structure of the cell 

wall polysaccharides, little is known about their biosynthesis. The key enzymes are glycosyltransferases 

(GTs) and plants need a large number of GTs to synthesize the complex polysaccharides present in the 

walls. In Arabidopsis, approximately 450 GT genes have been identified; however, in spite of a 

significant effort, only few GTs have had their activity determined.  

We have expressed many of the Arabidopsis GTs in tobacco and E. coli and developed assays to 

determine their activity. The activity of a given GT can be determined by assumption-free assays where a 

range of different substrates are tested, e.g. combinations of nucleotide sugars and monosaccharide.  In 

other cases, mutant analysis or phylogeny strongly suggests a particular role for a GT, which can then be 

tested with more specific assays. Examples of the use of these strategies to determine activity of GTs 

involved in pectin, hemicellulose, and arabinogalactan biosynthesis will be presented.  
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