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Resumo

Lignocellulosic bhiomass, such as sugarcane hagasse, holds a promise of environmentally friendly bioeneroy
production in Brazil. Howeewer, enzymatic hydrolysis, currently considered a method of choice in hiomass
saccharification, is hampered by considerable cell-wall recalcitrance. To make thistechnology sustainable and cost
effective, our comprehension of cellulose enzymatic hydrolysis should be significantly improved. Here we propose
to conduct systermatic structure-functional studies of Trichoderma cellulases and auxiliary proteins active in cell-wall
degradation using a cambination of X-ray protein crystallography, biophysical and biochemical studies, molecualar
dynamics simulations, statistical coupling analysis alioned with the site-directed mutagenesis and enzymatic assays
aiming to obtain in-depth comprehension of cellulose hydrolysis. We plan to contribote toward structural analkysis of
Trichoderma reesei endoglucanase s by solving a crystal structure of endoglucanase | (Celaf), main enzymatically
active, but structurally uncharacteriz ed endoglucanase of this important industrial funogus. Moreover, we will
contribute toweard our knowledoge of Trichoderma cellulases molecular organization by solving X-ray structures of
main Trichoderma harzianum endo- and exoglucanases (primarily focusing on Cel7A and Celas) and by
comparing themwith the correspondent T. reesei enzymes. We also aimto structurally characterize swollenins,
nan-hydrolytic proteing, shown to enhance cellulose hydrolysis catalyzed by celulases, and to study
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thermodynamically its interactions with cellulose. In addition, we will construct chimeric enzymes by fusing of
swollenin with the cellulases and will study enzymatic properties of such chimeras. Furthermore, we will conduct
systematic molecular dynamics studies of the cellulases and swollenin, and investigate their flexibility by hydrogen
deuterium exchange followed by massspectrometry. Finally, we will use all these acquired knowledge to modify the
proteins using site-directed mutagenesis aiming to better comprehend molecular basis of their function and to
produce enzymes and their mixtures with enhanced hydrolytic properties. (AU)
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