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Context: Plant cell walls consist of a complex network of cellulose, hemicelluloses, pectins and 
lignin that cross-link with each other mainly via non-covalent bonds. It is thus hardly surprising 
that plant biomass is rather recalcitrant to chemical or biological degradation. However, with 100 
million tons produced per year, equating to the release of energy equivalent to 600 billion 
barrels of oil, plant biomass has a vast potential as a renewable and environmentally friendly 
energy resource, principally for the manufacture of advanced fuels, chemicals intermediates and 
products. In the present era marked by the desire to build a bioeconomy, it is then more urgent 
than ever to develop efficient ways of deconstructing biomass. In Nature, the plant-based 
organic carbon contained within plant cell walls is mainly recycled by the action of cellulolytic 
microorganisms, such as bacteria and fungi, which produce complex arrays of cell wall-degrading 
enzymes. The aim of the thesis aspires to investigate the biochemical and biophysic mechanisms 
involved during the enzymatic deconstruction of plant cell wall. Counter to classic biochemical 
approaches using synthetic substrates or mechanically prepared samples, the novelty of this 
project is to study this process through approaches usually dedicated to porous medium. 
Actually, these approaches are very well suitable to our samples (wheat straw), considering the 
full structural complexity of the plant cell wall (porous media and 3D matrix).  

 

Work program: X-ray computed microtomogrpahy will be used in real time to follow the 
enzymatic deconstruction process, based on a long-term collaboration between the partners of 
the project. Set of images have been already obtained and need to be properly analysed. During 
the project, several enzymes will also be expressed and purified as required.  
 

 

 

 

 

 

 

 

 

 

 
 

Figure 1: 3D modelling of wheat straw from X-ray computed microtomography (left, 4 
mm wide) and transversal slice for details (right) 

 
To apply: CV and cover letter must be send at duru@imft.fr and montanie@insa-toulouse.fr 


