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For bioconversion processes that convert lignocellulose to fermentation products, maximal utilization of the various polymeric sugars is essential. Complete and balanced cellulolytic and xylanolytic systems are required to achieve maximum hydrolysis of plant cell wall polymers. A critical parameter affecting the economic feasibility of industrial processes is the production of inexpensive and highly active cellulase and xylanase enzymes in bulk quantity. A promising approach to reduce enzyme costs is to genetically transform plants with the genes of these enzymes, thereby producing the desired enzymes in plants themselves. Extraction and recovery of active proteins or releasing active cellulase and xylanase from the plants during bioconversion could have a significant positive impact on overall lignocellulose conversion economics. 

We measured the effects of various lignocellulose pretreatments employing a range of treatment pH values and temperatures on the activity of plant-produced cellulase and xylanase enzymes. The plant materials included transgenic tobacco plants expressing E1 (endoglucanase from Acidothermus cellulolyticus) and transgenic tobacco plants expressing xynZ (thermostable xylanase from Clostridium thermocellum). The E1 and xynZ activities were measured in untreated and pretreated tobacco leaves to characterize the effects of various pretreatments on the activity of these enzymes.

