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Lignocellulosic biomass, a readily available and abundant organic material, is an ideal source to 
produce high-value compounds that can replace petroleum-based products. Among these, 5-
hydroxymethylfurfural (HMF), obtained by the catalytic dehydration of biomass sugars [1], is a 
significant intermediate that can be converted into valuable compounds including 2,5-
furandicarboxylic acid (FDCA), a promising precursor for biopolymers [2].  Biocatalysis offers a 
environmentally friendly and efficient alternative to traditional chemical methods [3-5]. This study 
explores the biotransformation of HMF towards its oxidized derivatives using novel fungal 
enzymes from the Auxiliary Activity family AA5 of CAZy database. Using targeted exploration of 
fungal genomes, two promising enzymes, a glyoxal oxidase (GlGlyOx) and a galactose oxidase 
(FoGalOx), were identified and expressed heterologously in Pichia pastoris. The recombinant 
proteins were purified and tested for their ability to oxidize model furans (HMF and its derivative 
compounds). Our results reveal that both enzymes facilitate the production of oxidized 
monomers, with GlGlyOx showing efficiency in the biotransformation of HMF to 5-hydroxy-2-
furancarboxylic acid (HMFCA) and furan-2,5-dicarbaldehyde (DFF) to 5- formylfurancarboxylic 
acid (FFCA), while FoGalOx was more efficient in oxidizing HMF to DFF and HMFCA to FFCA. The 
enzymes were also tested for their ability to transform HMF obtained from real biomass 
hydrolysates from OxiOrganosolv pretreated wheat straw pulps [6] via enzymatic saccharification 
and isomerization followed by catalytic dehydration in mild conditions. Various acidic catalysts, 
including homogeneous (heteropolyacids, organic acids) and heterogeneous (zeolites, 
supported heteropolyacids) systems were evaluated for their efficiency in dehydrating sugars to 
furans. Results highlight that the type and ratio of Brønsted to Lewis acidity play a key role in 
determining the reaction pathways for sugars conversion, significantly influencing the product 
distribution. This work demonstrates the potential of enzymatic biotransformation as a 
sustainable route for converting lignocellulosic biomass into valuable chemicals for green 
polymer production and other industrial applications. 
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