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4. Relevance of the topic and state of the art 

Downy mildew (DM) is one of the most destructive grapevine (Vitis vinifera) disease caused 

by Plasmopara viticola (Berk. and Curt.) Berl. and de Toni. Cultural practices are scarcely 

effective in reducing disease incidence, whereas regular fungicide treatments more 

efficiently protect grapevine to DM and PM. Nevertheless, the intensive use of chemicals 

becomes more and more restrictive (EU Directive 2009/128) due to their high costs, their 

risk on human health and their negative environmental impact due to the chemical residues 

detected in grapes, soil and aquifers. Recently, resistant phenotypes to DM agent were 

reported in Caucasian germplasm (Bitzade et al. 2015, Toffolatti et al. 2016) and some 

candidate key genes related to the plant pathogen interaction have been identified (Toffolatti 

et al. 2018, Toffolatti et al. 2020). Exploitation of these traits in grapevine breeding could be 

one of the possible ways to find a valid alternative to chemicals for disease management and 

to achieve an effective protection to DM in an environmental friendly way. In this project, 

the validation of candidate genes will be performed following two approaches: i) dsRNA; ii) 

genome editing. 

5. Layout of the project (draft) 

5.1.  Materials & Methods: 

WP1 - Validation of candidate genes via dsRNA: In Toffolatti et al. (2018, 2020) and 

Marcianò et al. (2023) some resistance and susceptibility genes were identified in 

Mgaloblishvili and Pinot noir cultivars. Their validation will be carried out through 

dsRNA assay (Dubrovina et al. 2019; Marcianò et al. 2021). 

WP2 - Validation of candidate genes via genome editing: target genes validated in WP1 

will be used to obtain resistance genotypes through genome editing protocols. To speed 

up the procedure, calli will be edited and the phenotyping will be performed on edited 

calli. Once the validation is over, genes will be used to edit embryos. 
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   5.2.  Schedule and major steps (3 years): 

   

 Activities First year Second year Third year 

WP1 dsRNA assay and phenotyping of plants 

treated with dsRNAs 

 

WP2 Genome editing on calli and phenotyping of 

edited genotypes 

Genome editing 

on embryos 
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