
This is a presentation about the progress we made in 
understanding the mechanisms underlying grape trunk diseases 
with the objective to (i) facilitate the development of more 
accurate diagnostic tools and (ii) assist the effort to identify 
genetic sources of tolerance in the grape germplasm. 
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This slide shows an overview of the current research program in 
the laboratory of Dario Cantu. We tackle grape diseases with a 
multidisciplinary approach. We search for novel sources of 
genetic resistance for traditional breeding, we study how these 
resistance sources block pathogen infections and how pathogens 
cause disease and respond to control practices. Understanding 
the mechanisms of grape resistance guides the selection of 
genes to incorporate in breeding program, while understanding 
pathogen activity allows to prioritize the more effective and 
durable control strategies. 



For trunk pathogens, we focus on understanding the 
mechanisms of wood colonization (i.e. canker formation) and of 
damage of green tissues and berries. 



This slide shows the general experimental approach. We isolate 
pathogens from infected vines and sequence their genomes and 
transcriptomes. The former tell us the entire repertoire of 
virulence functions (i.e. “weapons”) the pathogens have evolved 
to infect grapevines, while the latter tell which ones of these of 
these weapons are actually deployed during the infection. The 
sequencing of multiple isolates provide us with the genetic 
differences between individuals that display different behavior, 
such as different degree of aggressiveness or preference for 
certain plant hosts. This genetic information, in combination 
with chemical data on wood decomposition and toxin synthesis, 
allow us to pin point the most important weapons that are used 
during the infection of grapevines. 



A genome sequence facilitates the development of a variety of tools 
and approaches for understanding, manipulating, and mitigating the 
overall effect of a microbe. The sequence provides insight into the 
population structure and evolutionary history of a microbe for 
epidemiologic investigation, information with which to develop new 
diagnostic tests and cultivation methods, new targets of fungicide 
development. 



This slide shows the species and the diseases they cause, for 
which we have mapped the complete genomes. 



All information is publically available and accessible through 
public databases. 



Here we show an example of the Joint Genome institute website 
through which the Eutypa lata genome can be accessed. 
Scientists working on Eutypa dieback as well as diagnostic labs 
developing new detection tools can benefit from this publically 
available information. 



We have recently published an article describing the analyses of 
all the tools that trunk pathogens can use to infect and damage 
grapevines. The article can be accessed freely on the web (web 
link: http://bmcgenomics.biomedcentral.com/articles/10.1186/
s12864-015-1624-z )





Different isolates from the same species often show very 
different aggressiveness on grapevines. Better diagnostic tools 
would be those that allow us to diagnose infections caused by 
the most aggressive strains. Improved diagnostic tools will also 
help track and predict epidemics caused by the most aggressive 
strains. 



This table shows the different isolates of Eutypa lata that we are 
studying. 



We are also analyzing the genomes of different isolates of one of 
the fungi that are responsible of the esca disease. The analysis is 
focused on the identification of DNA markers associated with 
toxin synthesis. Toxins are small molecules that contribute to 
canker formation in the wood or may lead to the development of 
disease symptoms in the leaves and fruit. 



These are two of the molecules that were identified by other 
scientists as potentially responsible for symptoms of esca. 



We can measure the accumulation of these molecules. This slide 
shows the great variation in toxin production when we look at 4 
different isolates of the pathogen. 



We are now comparing the different strains to identify 
differences in their DNA sequences that are associated with toxin 
production and that can be used as novel diagnostic markers to 
detect the more aggressive strains. 


