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Obiettivi della ricerca (max 4000 car.) 
 

The project aims at providing new knowledge to improve plant resistance to fungal disease moving 

towards a sustainable agriculture. Cell wall (CW) pectin forms a matrix composed of three main 

components called rhamnogalacturonan I, rhamnogalacturonan II, and homogalacturonan (HG), a 

major pectic polymer consisting of α-1,4-linked galacturonic acids. HG is secreted in a highly 

methyl-esterified form and selectively de-methyl-esterified by PMEs during plant physiology. 

Different plant PMEs are activated in plants upon pathogen attacks. PME activity could be involved 

in the production/activation of different defense alarm as Oligogalacturonides and/or Methanol. 

Moreover, de-methyl-esterification of HG could strengthen the cell walls, because It can form 

calcium bonds that promote the formation of supramolecular pectic gel that could contrast pathogen 

penetration. Despite this knowledge, the role of plant PME activity induced during defense has 

never been clarified. Using the combination of innovative approaches of molecular biology, 

glycomics, pathology and genetics of plants we attempt to unravel the role of plant PME activity in 

CW integrity sensing during plant immunity.  

 

The specific objectives of the project include: 

- Unveil the dynamic of the release of PME-related DAMPs during plant-pathogen 

interaction. Defence activated PME activity could assists the generation of Oligogalacturonides 

(OGs). OGs, the best characterized damage-associated molecular patterns (DAMPs), activate plant 

immune responses. PME also generates methanol (MeOH) which function as a systemic pectin-

derived intra-plant or inter-plant alarm signal. The project aims to obtain new insight about the 

contribution of PME activity on the release of DAMPs or danger signals during pathogen attacks. 

The PME isoforms involved in the production of OGs and MeOH during disease will be identified 

and how their activity dynamically affects the release of these plant alarms will be defined.  

- Effect of defense activated-PME activity on the pectin structure and plant immunity 



Evidences indicate that plants modify the pectin structure to protect CW integrity against pathogens. 

A fine mapping of the alteration of CW composition in Arabidopsis WT and pme mutants will be 

investigated through glycome profiling. To identify pectin changes associated to PME activity 

during fungal penetration, the imaging of pectin dynamics will be investigated at the point of fungal 

penetration by using pectin molecular probes COS488, OG7-13 or monoclonal antibodies 2F4, 

JIM5 and PAM1 against pectin with different degree of methyl esterification or pectin calcium 

crosslinks. dyes as propidium iodide (PI) will be used to estimate the fraction of Ca2+ bound to HG. 

 
Stato delle conoscenze e referenze (max 4000 car.) 
 

The CW is the foremost interface at which interactions between plants and fungi take place(Lionetti 

and Metraux, 2014). Fungal pathogens use CW degrading enzymes (CWDEs) to degrade different 

polysaccharides of plant CWs, gaining access to host tissues and causing extensive maceration. HG, 

the major component of pectin, is an important target of the degradation. HG, is synthesized in the 

Golgi where it is methyl esterified by pectin methyl transferases and is secreted in an highly methyl 

esterified form to the CW. In this compartment, pectin methyl esterases (PMEs, E.C. 3.1.1.11), 

catalyse the de-methyl esterification of HG releasing free carboxyl ester groups, protons and 

methanol. PME isoforms may have different modes of action and produce HG with different degree 

and distribution of methyl esterification. The methyl esterification status of HG plays a critical role 

during plant–pathogen interactions and affects plant resistance to diseases (Lionetti et al., 2012). In 

Arabidopsis several PME isoforms show an altered expression in response to B. cinerea and other 

pathogens suggesting that plants temporally coordinate the balance of PMEs during infection to 

regulate the degree and distribution of methyl esterification (Lionetti et al., 2017). The degradation 

of HG by pathogens is sensed by plants. HG breakdown fragments (e.g. Oligogalacturonides; OGs), 

released upon partial degradation of HG by fungal PGs, are the best characterized damage-

associated molecular patterns (DAMPs) in plants (Lionetti, 2015). Some evidence indicates that 

PME activity is required to produce de-methyl esterified OGs with elicitor activity against B. 

cinerea. Since the degree and distribution of methyl esterification of HG varies in plant tissues 

during plant development and biotic stress, OGs released under pathogen attack may also have a 

different methyl esterification. PME is responsible for the release of methanol from plants, which 

may function as a systemic intraplant or interplant alarm signal by alerting adjacent non-infected 

tissues or neighboring plants. The molecular mechanisms behind methanol release and signalling 

are still largely unknown.  
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