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Background

BPlant diseases are a major problem in agriculture. They threaten global
food security and cause losses of billions of € to the EU economy.

EDisease control by pesticides is often not possible and not durable and
raises continued ecological concern. In 2009, the Directive 2009/128/EC
was adopted which requires member states to “take all necessary
measures to promote low pesticide-input pest management”.

EDisease resistant crop varieties constitute the economically and
ecologically most viable alternative to pesticides in plant pest control.

EThe number of resistance genes in major food crops is limited, their
action spectrum is often restricted to individual strains of pathogens and
they frequently break down rapidly in the field due to rapid pathogen
evolution.

EThe on-going sequencing of pathogen genomes is revolutionizing plant
pathology and generates for the first time the insights into the molecular
and evolutionary mechanisms of pathogen virulence necessary for
knowledge-based breeding and engineering for durable crop resistance.

Objectives

B Exploit latest knowledge on plant immunity and pathogen virulence for
the generation of wide spectrum and long-lasting disease resistance in
cereals and solanaceous crops.

B |dentify new resistance traits and loci in plant germplasm collections.

B Evaluate resistance durability by detailed analysis of pathogen effector
proteins in light of their dual role as central players in pathogen
virulence and plant resistance.

B Foster transfer of knowledge on plant resistance, effector function and
effector evolution from academic research to plant breeders.

B Build a platform for the development of durably resistant crops for
Europe and developing countries.
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Working Group activities

Working Group 1 - Pathogen effectors and
virulence

B |dentification of central effectors of important pathogens on cereals
and solanaceous crop plants.

B Establishment of whole genome effector complements of cereal and
solanaceous plant pathogens.

B Functional analysis of effector proteins by gain- and loss-of-function
analysis.

Working Group 2 — Plant proteins and processes
targeted by effectors

B |dentification of central host proteins and cellular processes in cereals
and solanaceous crop plants that are targets of pathogen effectors.

B Functional analysis of virulence targets in plants.

Working Group 3 - Effector evolution and
emergence of new pathotypes

B [nvestigation of the mechanism underlying effector evolution and
diversity in major cereal and solanaceous pathogens.

B Prediction of the agronomical lifespan of resistance genes and host
targets.

B Optimized resistance deployment strategies.

Working Group 4 - Plant immune receptors and
allelic variants of host targets for resistance
breeding

B Screening of crop germplasm collections and breeding material by
effectoromics for broad-spectrum resistance receptors that recognize
central effectors.

B Screening for insensitive alleles of central effector targets.

B Generation of immune receptors with extended recognition
specificities and insensitive variants of central effector targets.
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Industry participation
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