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Identification of a genetic factor determining the durability of a plant major resistance gene and quantitative resistance to virus accumulation

The pepper resistance gene pvr2 3 , coding for a eIF4E (eukaryotic initiation factor 4E), confers a recessive resistance to Potato virus Y (PVY). This resistance is broken down by single amino acid substitutions in the VPg of PVY.

The breakdown frequency of pvr2 3 is highly dependent on the genetic background indicating that plant genetic factors directly affect the durability of the resistance. Resistance breakdown frequency = highly heritable trait.

Non-normal distribution  QTL analysis using the iQTLm method. When direct selection for resistance durability is not possible (phenotyping test not available), indirect selection for quantitative resistance traits can be expected to improve the durability of a major resistance gene.
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  Measure of quantitative resistance components :-Virus accumulation (semi-Q ELISA) -Symptom assessment (AUDPC) Detection of two "QTLs for durability" : QTLs affecting the breakdown frequency of the major gene pvr2 3 were successfully detected.Conclusion Comparative mapping : the two significant QTLs for Breakdown frequency of pvr2 3 allele are also involved in quantitative resistance.QTLs conditioning pvr2 3 resistance gene durability were successfully detected. Direct selection for alleles increasing the durability of virus resistance is consequently possible and opens new ways for durable resistance breeding.Genetic factors affecting quantitative resistance and breakdown frequency colocalize in the genome suggesting pleiotropy for the two traits.
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 Descriptive table of QTL results

Phenotyping the DH progeny for :

-Breakdown frequency of pvr2 3  component of resistance durability.

-Virus accumulation and symptom intensity (area under the disease progress curve ( AUDPC))  component of quantitative resistance.

Genetic mapping of the quantitative trait loci (QTLs) controlling each phenotyped trait.

Strategy Objective

Research and comparison of plant genetic factors involved in:

-the durability of the pvr2 3 resistance gene.

-the quantitative resistance to PVY.

This virus is not able to infect pvr2 3 plants and need to evolve during the test.

0-90% infected plants

Each case of infection resulting of virus evolution (the pvr2 3

resistance is broken down)

The mutant PVY clone differs from the Wild type one only by one VPg mutation conferring the capacity to infect pvr2 3 plants. R²=29,5%