
PhD School on Agriculture, Environment and Bioenergy 

(http://sites.unimi.it/dottorato_aab/) 

 (XXXV cycle, 2019-21) 

 

Project draft  

1.Field of interest 

Plant Pathology: AGR/12 

2.Project title 

Phytoplasma-host molecular interaction 

3.Tutor 

Quaglino Fabio 

4.Relevance of the topic and state of the art 

In the last decades, plant diseases associated with phytoplasmas, insect-vectored obligate 

bacterial pathogens, induced severe economical losses in agriculture (Marcone et al., 

2014). Bois noir (BN) is a worldwide distributed disease of the grapevine yellows (GY) 

complex associated with ‘Candidatus Phytoplasma solani’ (Quaglino et al., 2013). This 

phytoplasma has a complex biological life cycle involving numerous host plants and 

polyphagous insect vectors (Angelini et al., 2018). Thus, up to now no efficient control 

strategies were developed. Intriguingly, 'Ca. P. solani' can causes destructive diseases 

(stolbur-related diseases) in other crops, such as maize and potato (Duduk & Bertaccini, 

2006; Mitrovic et al., 2016). This project has the main objective to identify genes 

involved in 'Ca. P. solani'-host interaction as starting point to plan innovative and 

sustainable control strategies of BN and stolbur-related diseases. 

5.Layout of the project  

5.1.Materials & Methods 

Field surveys will be conducted in vineyards in Franciacorta (northern Italy). Leaf 

samples will be collected from grapevine yellows-affected vines showing a range of 

symptom severity. Total nucleic acids, extracted from such samples, will be utilized as 

templates in PCR-based reactions for the specific identification of 'Ca. P. solani'. 

Identified phytoplasma strains will be typed by nucleotide sequence analyses of multiple 

genes (tufB, stamp, vmp1) (Pierro et al., 2018). 

Total nucleic acids, extracted from samples infected by genetically distinct 'Ca. P. solani' 

strains, will be utilized as templates in PCR-based reactions for the amplification of 

genes codifying for proteins [effectors (SAP11, SAP5, TENGU), virulence factors (EF-

Tu, HlyC), and anti-apoptotic factor (BI-1)] putatively involved in the interaction with 

hosts (plants and insects). Primer pairs will be designed based on the sequences of 'Ca. 

P. solani' genome (Seruga Music et al., 2018). 

Amplified genes, fused to molecular tags, will be expressed in a E. coli-based cell-free 

system for protein synthesis (Levine et al., 2019). Total proteins extracted from 

http://sites.unimi.it/dottorato_aab/


phytoplasma hosts (plants/insects) will be utilized to determine the host proteins 

interacting with phytoplasma proteins through a ‘fishing for partners’ strategy (Suzuki et 

al., 2006).   

       5.2.Schedule and major steps  

First year: field surveys; sample collection; molecular identification and characterization 

of phytoplasmas; primer design for amplification of genes codifying for proteins 

putatively involved in the interaction with hosts; set up of E. coli-based cell-free system 

for protein synthesis 

Second year: PCR/RT-PCR-based amplification of genes codifying for proteins 

putatively involved in the interaction with hosts; protein production in cell-free system, 

sequence analysis and production of specific antibodies. 

Third year: extraction of total proteins from phytoplasma hosts (plants/insects); set up of 

‘fishing for partners’ strategy; purification and identification of host proteins interacting 

with phytoplasma proteins.    

 

6. Available funds  

Project: "Bois noir disease management strategies in Franciacorta"  

Funds: 10.000 € 
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