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Summary (max 500 words) 
 
The plant cell wall (CW) consists primarily of a complex arrangement of cellulose, pectins, 
hemicelluloses, proteins, and lignin. The CW serves as a critical interface between plants 
and microbes. Plants can utilize sophisticated apoplast mechanisms to detect a wide range 
of microbial molecules, termed Microbial/Pathogen Associated Molecular Patterns 
(MAMPs/PAMPs), via Pattern Recognition Receptors (PRRs), which trigger Pattern 
Triggered Immunity (PTI). Moreover, the CW serves as a reservoir of endogenous danger 
molecules released during microbial attack. Notable examples include CW oligosaccharides 
such as oligogalacturonides, derived from Homogalacturonan, a major constituent of pectin 
in the CW. 
This project will adopt a multidisciplinary approach encompassing molecular biology, green 
chemistry, glycobiology, plant pathology, industrial process engineering and computer 
science. One of the key objectives of the research will be to obtain insights into the functions 
of CWs and associated enzymes in critical interactions between crops and microbes. 
Beginning with the model pathosystem Arabidopsis-Botrytis, the study will advance towards 
an economically significant pathosystem. A specific objective is to identify potential 
correlations between cell wall traits and resistance/susceptibility in olive trees to Xylella and 
in grapevines to Botrytis, both pathogens exerting destructive effects on a global scale. The 
investigation will yield novel biochemical and genetic tools, thereby aiding efforts in plant 
breeding and engineering aimed at bolstering crop resistance against phytopathogens. 
Furthermore, the project aligns with the principles of the circular economy and green 
chemistry by striving to optimize the upcycling of by-products from agro-industrial processes 
like olive oil and biogas production into plant biostimulants and bioprotectants. The potential 
of olive pomace and digestate as sources of oligosaccharides, phenols, and other bioactive 
compounds will be explored. A green mixture enriched with bioactive molecules will be 
formulated and evaluated for its effectiveness against various plant pathogens. The 
partnership with biorefineries, the exploitation of Artificial Intelligence (AI) and the integration 
of nanomaterials will give a multidisciplinary and industrial dimension to the project, driving 
the progress of eco-innovative sectors alternative to chemical pesticides to improve 
environmental sustainability. 
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