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Expansins comprise a novel class of plant cell wall proteins that loosen plant cell walls without detectable breakdown of wall polymers. They increase stress relaxation and creep of isolated cell wall specimens and act by disrupting noncovalent bonding between cellulose microfibrils and wall matrix polysaccharides. Expansins play important roles in plant cell growth and other developmental processes where wall loosening occurs (see http://www.bio.psu.edu/expansins/) .

Although expansins do not hydrolyze wall polysaccharides, we found that they significantly enhance cellulose breakdown by fungal cellulases. We used Trichoderma cellulase in combination with expansins and monitored the hydrolysis of various substrates, using release of reducing sugars as the indicator of cellulytic attack. Synergism by expansin was negligible with soluble cellulose derivatives, but was substantial with crystalline celluloses. The greatest synergistic effects were seen with the most crystalline forms of cellulose, where up to 2X stimulation was seen after the initial, rapid phase of cellulose breakdown. Further experiments are underway to test new forms of expansins and additional wall materials and enzymes. 

Because expansins had optimal synergism at a rate of 1:10 (expansin:cellulase), this protein might serve as a significant additive bio-alcohol production from plant cell walls. We will briefly discuss several possible scenarios for commercial applications, including use of transgenic plants added to the feeder stock and genetic engineering to modify plant cell walls for improved degradation by microbial enzymes. 

