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LIGNOCELLULOSE BIOREFINERIES

• Most abuntant aromatic polymer 

on Earth

• Source of polymers, adhesives, 

coatings, resins, surfactants, 

anti-oxidants, cosmetics



Pharmaceutical drugs, food 

additives, resins, cosmetics

Gasoline-range aromatics, 

benzene, toluene, xylene

Sun et al 2018 Chem Rev 118: 614

Lignin: from waste to value-added products



Kellner et al. 2014 PLOS ONE e95557  

Ligninolytic enzymes: laccases and peroxidases



Industrial enzyme market
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o 60% of such enzymes are 

recombinant products 

o most have been 

engineered to enhanced 

functional properties  (kcat, 

kcat/Km, stability)

Enzymes evolved for the 

survival benefit of an 

organism usually do not 

exhibit features essential 

for in vitro application
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Artificial evolution has been used for thousands of 

years to solve human problems

only the plants and animals with desirable characteristics to reproduce, causing the evolution of farm stock



DIRECTED EVOLUTION





Turning an hyperthermophilic metalloxidase into a laccase

Brissos V. et al. (2015), ACS Catalysis, 5:4932-4941 
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