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The complete hydrolysis of cellulose is a complex process, which requires the simultaneous synergistic action of several different enzymes. The main cellulolytic enzyme produced by T. reesei is CBH I (Cel7a), which generally accounts for about half of the total protein produced. The amount of CBH II (Cel6a) is about 20%. The two main endoglucanases, EG I  (Cel7b) and EG II (Cel5a), both represent about 10% of the produced protein. All these four major enzymes have a modular structure consisting of a separate catalytic domain (core protein) and a cellulose-binding domain (CBD) separated by a linked peptide. The presence of CBDs is especially important to the action of CBHs on crystalline cellulose, whereas the hydrolysis of soluble cellulose derivatives or cello-oligosaccharides is not drastically affected by the presence or absence of CBDs.   

The determination of cellulase activities is also a complicated task, as the degradation of water insoluble cellulose is not linear with time and different enzyme dosages. Therefore, several artificial substrates are normally used. Soluble cellulose derivatives, such as carboxymethyl cellulose (CMC) and hydroxyethyl cellulose (HEC), are routinely used to measure endoglucanase activity. These substrates are rather specific to EGs, as CBHs are not generally able to degrade substituted celluloses. The activity of CBHs is often measured by small fluorogenic substrates, such as methylumbelliferyl cellobioside (MUC). 

In this work, the role of CBDs on different activities, especially on the FPU activity, in cellulase mixtures was evaluated. The core proteins of the four major cellulases of T. reesei were produced and their effect on the cellulase activities by different assays were determined. The performance of these enzymes (individual core or intact enzymes in designed cellulase mixtures) in the hydrolysis of microcrystalline cellulose was also evaluated.  

