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Summary

The plant cell wall (CW) is the foremost interface at which interactions between plants and microbes take place. This compartment can be involved in the perception of diverse set of microbial molecules referred to as Microbial/Pathogen Associated Molecular Patterns (MAMPs/PAMPs) through Pattern Recognition Receptors (PRRs) [1]. Plant cells also exploit sophisticated mechanisms of sensing the alteration of CW Integrity [2, 3]. For instance, they can perceive endogenous molecules produced in damaged tissues (the so-called damage-associated molecular patterns, or DAMPs). Typical DAMPs are Oligogalacturonides (OGs), fragments released by the Homogalacturonan (HG), the major component of pectin in the CW[4]. HG is secreted in a highly methyl esterified form to the CW, where it is de-methylesterified by Pectin Methyl Esterases (PMEs), enzymes producing free carboxyl ester groups on pectin backbone releasing protons and methanol. Interestingly, a strong involvement of plant PMEs got discovered during multiple plant-microbe interactions and stresses [5]. 
PME activity can promote the production/sensing of damage-associated molecular patterns such as oligogalacturonides and methanol, promoting defensive priming in plants. Pathogen recognition receptors such as wall-associated kinases (WAKs) and FERONIA preferentially bind to de-methylesterified pectins. Different plant PMEs are activated in plants upon pathogen attacks. Positive interactions between soil microbiome and plants can promote plant health by influencing growth and tolerance to diseases. Among soil beneficial microbes, arbuscular mycorrhizal fungi (AMF) are pivotal for plant nutrition and stress tolerance. A possible role of PME in plant-soil microbiome interaction was never explored. We will attempt to unravel the role of plant PME activity in CW sensing in plant-microbe interactions. The research foreseen in this project will deepen the knowledge on the contribution of the couple FER-pectin. The main working hypothesis of this proposal is that PME activity contributes to FER binding to de-methylesterified pectin and FER functions during plant immune responses. Moreover, the effect of PME activity on plant-soil microbiome interactions will be defined, including arbuscular mycorrhizal symbiosis.
This project will provide novel knowledge on CW traits to increase the long-term plant resistance to fungal pathogens, avoiding the appearance of resistance phenomena and without negative effects in the ecosystem. Knowledge from Arabidopsis will be transferred to economically important crops resulting in new tools to enable and accelerate plant breeding.Ongoing research relationship with research groups from national and international Universities will provide a stimulating environment as well as an excellent training opportunity for students and research fellows participating in the project. 
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