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PURPOSE OF THE ABSTRACT
Lignocellulose  is  a  renewable  and  widely  available  resource  and  it  is  considered  one  of  the  best  candidates  to
produce  biomaterials,  biochemicals,  and  bioenergy  [1].  Since  lignocellulosic  biomass  is  composed  by  cellulose,
hemicellulose  and  lignin,  it  can  be  pretreated  and  fractionated  into  its  main  components  which  can  be  then
converted  into  biobased  products.  In  particular,  one  of  the  main  components  of  the  lignocellulose,  lignin,  is
considered one of the largest renewable sources of aromatics on Earth.  Several innovative technologies, like the
Reductive  Catalytic  Fractionation  (RCF),  to  extract  lignin  and  convert  it  into  value-added  products  [2].  Lignin  is  a
biopolymer  composed by  three main  building blocks  (p-hydroxyphenyl,  guaiacyl,  and syringyl  units)  and the RCF
affords the selective formation of these specific lignin monomers. This approach allows the valorization of softwood
lignin into 4-n-propylguaiacol, the optimal substrate for enzymatic conversion to vanillin, and of hardwood lignin into
syringaresinol, a potential biobased polycarbonate monomer [3]. The overall goal of the project is to generate a set
of  robust  oxidative  enzymes  and  protocols  for  the  biocatalytic  usage  of  aromatic  products  derived  from  lignin
degradation. These enzymes can yield numerous important molecules that serve for example as pharmaceuticals,
precursors  for  polymers  or  are  employed  in  personal  care  products  and  cosmetics  [4].  Specifically,  since  many
enzymes of  the VAO/PCMH family are considered valuable biocatalysts to perform the oxidation of  phenolic  and
alcoholic  substrates  [5],  the  main  challenge  is  to  find  some  PCMH  homologs  of  biocatalytic  interest.  p-Cresol
methylhydroxylase (PCMH) is a flavocytochrome c found in the periplasm of several types of pseudomonas and it is
responsible  for  the  degradation  of  p-cresol  and  related  phenols  by  catalyzing  the  oxidation  of  p-cresol  to
p-hydroxybenzyl  alcohol  [6].  Moreover,  another  important  aim is  to  develop several  promising candidates  for  the
development  of  oxidative enzymes with boosted activity  and stability  that  can cope with hard-to-modify  aromatic
compounds that result from lignin degradation.



FIGURES

FIGURE 1 FIGURE 2

KEYWORDS
Biocatalysis | Green chemistry

BIBLIOGRAPHY
[1] Xiaojun S., Runcang S. (2021). Recent advances in lignocellulose prior-fractionation for biomaterials,
biochemicals, and bioenergy; Carbohydrate Polymers, 261, 117884.
[2] Van Aelst, K., Van Sinay, E., Vangeel, T., Cooreman, E., Van den Bossche, G., Renders, T.,Van Aelst, J., Van den
Bosch, S., Sels, B. F. (2020). Reductive catalytic fractionation of pinewood: elucidating and quantifying the
molecular structures in the lignin oil. Chemical science, 11(42), 11498-11508.
[3] Galkin M. V., Samec J. S.  (2016). Lignin valorization through catalytic lignocellulose fractionation: A fundamental
platform for the future biorefinery; ChemSusChem, 9, 1544-1558.
[4] De Jong, E., Van Berkel, W. J., Van der Zwan, R. P., De Bont, J. A. (1992). Purification and characterization of
vanillyl-alcohol oxidase from Penicillium simplicissimum. A novel aromatic alcohol oxidase containing covalently
bound FAD; European journal of biochemistry, 208(3), 651-657.
[5] Jin, J., Mazon, H., Van den Heuvel, R. H., Janssen, D. B., Fraaije, M. W. (2007). Discovery of a eugenol oxidase
from Rhodococcus sp. strain RHA1; The FEBS journal, 274(9), 2311-2321.
[6] Louise M. Cunane, Zhi-Wei Chen, N. Shamala, F. S. Mathews, C. N. Cronin and W. S. McIntire (2000). Structures
of the Flavocytochrome p-Cresol Methylhydroxylase and its Enzyme-Substrate Complex: Gated Substrate Entry and
Proton Relays Support the Proposed Catalytic Mechanism;J. Mol. Biol. 295, 357±374.


