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Cellulases are key industrial enzymes used to breakdown biomass to fermentable sugars.  Understanding the details of the mechanisms governing the process, therefore, is a priority for industries employing these enzymes.  To this end, we conducted an extensive study of the mechanism of cellulose hydrolysis by individual and binary mixtures of three T. fusca cellulases, Cel5A, Cel6B and Cel9A.  The three cellulases represent an endocellulase (Cel5A), an exocellulase (Cel6B) and a processive endocellulase (Cel9A).  

A significant contribution of this work is the use of fluorescent labels on the cellulases for direct quantitation of individual components in mixtures.  Labeled cellulases retained full activity while allowing concentration measurement accuracies in the range of 7-9%.  In the past, bound cellulase concentrations were indirectly determined from free cellulases in the supernatant, either by activity assays (on filter paper and CMC) or HPLC measurements.  We have shown that the presence of BMCC does not interfere with fluorescence measurements, therefore, the use of fluorometry now allows direct measurements of bound cellulases.  Using this method, we were able to shed some light on the binding behaviors of each component in the mixtures through the course of the hydrolysis reactions.  Results showed that where synergism was observed, cooperative binding was also observed.  Conversely, where the activity of the mixtures were inhibited, competitive binding was observed.  Furthermore, we were able to determine actual binding ratios of the components in reactions for varying input ratios.  The use of fluorometry also allowed precise measurements of individual cellulase reactions for building detailed kinetic models based on observed binding and hydrolysis patterns. 

