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It is assumed that host genetic variability for susceptibility to infection will necessarily condition 
the evolution of viruses, either by driving them to diversification into strains that track the 
different host defense alleles (e.g., antigenic diversity), or by canalization to infect only the most 
susceptible genotypes.  Associated to these processes, virulence may or may not increase. 

To tackle these questions, we performed evolution experiments with tobacco etch (TEV) and 
turnip mosaic (TuMV) potyviruses in different genotypes of Arabidopsis thaliana.  In a first set 
of experiments, we explored the role of genetic variability for susceptibility in TEV virulence.  
Results showed a pattern of local adaptation, characterized by a higher virulence on the ecotype(s) 
encountered during evolution.  However, local adaptation not always paid a cost on foreign 
ecotypes: viral lineages evolved in more susceptible ecotypes evolved as specialists, whereas 
adaptation to the less susceptible ecotypes resulted in generalists. 

In a second set of experiments, TuMV evolved in A. thaliana mutant genotypes that differ in 
mutations in genes involved in resistance pathways and in genes whose products are essential for 
potyviruses infection.  Plant genotypes classified into three categories: hypersusceptible, equal to 
wildtype and hyposusceptibles.  TuMV induces severer symptoms in hypersusceptible genotypes 
than those observed in wildtype.  By contrast, it induces weaker or no symptoms in 
hyposusceptible genotypes.  When all evolved TuMV lineages were tested for fitness in all plant 
genotypes used in the experiments, we found that the infection matrix had an interesting structure.  
At the one side, in agreement with the above TEV results, the matrix was significantly nested, 
suggesting the evolution of generalist viruses selected by the most restrictive mutant genotypes.  
At the other side, a modular pattern was also observed, which suggests that genotypes with 
mutations affecting related resistance pathways were selecting for viruses of increased fitness in 
all these related genotypes. 


