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A new mathematical model was developed to analyze the mechanism of cellulose hydrolysis based on information from the literature.  The model incorporates three main fungal cellulase components (CBH 1, CBH 2 and EG 1) and two physiochemical properties of cellulosic substrates (the fraction of -glucosidic bonds  accessible to cellulase, Z, and degree of polymerization, DP). Typical values of Z and DP of phosphorous acid swollen cellulose, bacterial microcrystalline cellulose and Avicel are about 0.03, 0.06, and 0.003 and 40, 300 and 3000, respectively. The model provides insights into the basis for previously unexplained observations concerning the extent of synergy under various conditions.  For example, model results indicate that the degree of synergism between exoglucanase and endoglucanase is impacted by DP and Z, exo/endo ratio, enzyme loading, and incubation time. The model predicts that tightly adsorbed endoglucanase has a great positive impact on the rate of hydrolysis of cellulose with high DP and low Z but limited contribution to amorphous cellulose. Improved endoglucanase adsorption affinity would increase the gross cellulose hydrolysis rate significantly only in the case of low Z substrate and high DP. Good agreement between experimental and predicted results is obtained in several instances for which data are available.  Modeling results are used to suggest new hypotheses, experiments to test such hypothesis, and directions for improving hydrolysis rates. 
