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Abstract 

An attractive prospect for biomass conversion involves the multi-enzyme 

cellulosome complex, which exhibits enhanced levels of synergy to degrade cellulosic 

substrates. In contrast to the free enzyme paradigm, the cellulosome complex comprises 

a set of Lego-like multi-modular components – some structural and some enzymatic. 

Our lab has focused on dismantling the cellulosome into its component parts and 

reassembling them into “designer cellulosomes” of precise enzymatic content and 

configuration. Rational bioengineering of the tailor-made complexes has been 

developed for improved cellulose degradation. Recent efforts to prepare more 

thermostable complexes have led to the development of hyperthemostable designer 

cellulosomes. Integration of alternative enzymes and/or noncatalytic macromolecules 

render the designer cellulosome concept a general platform for self-assembly of 

biologically active nanomaterials. 
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