
Genomics in plant disease 
management



What does ‘genomics’ mean?
• ‘Genomics’ is the 

study of the genomes 
of organisms.



Why to study genomes?
• Pathogen genome sequences help us to 

understand
– Pathogenic behaviour and life style of a pathogen
– Population diversity of a pathogen in a 

geographical area
– Evolution of a pathogen over time
– Relatedness of different fungal species
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Differential expression of selected M. grisea genes during 
infection-related development. Appressorium formation (arrows) 
at 7 h (a; cessation of polar growth and tip hooking) and 12 h (b; 
tip swelling and melanization) after germination.

C; Expression profiles of selected genes from conidia germinated 
on hydrophobic
appressorium-inducing (I) and hydrophilic non-appressorium-
inducing (NI) surfaces. The
colour scale indicates transcript abundance relative to 
ungerminated conidia: red,
increase in transcript abundance; green, decrease in transcript 
abundance.







• Expansion of Phytophthora infestans resulted from a proliferation of 
repetitive DNA accounting for 74% of the genome. 

• Comparison with two other Phytophthora genomes showed rapid 
turnover and extensive expansion of specific families of secreted 
disease effector proteins, including many genes that are induced 
during infection or are predicted to have activities that alter host 
physiology. 

• These fast-evolving effector genes are localized to highly dynamic 
and expanded regions of the P. infestans genome.

• This probably plays a crucial part in the rapid adaptability of the 
pathogen to host plants and underpins its evolutionary potential.
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Phylogeny of selected ascomycetes and their genome sizes. Blumeria, Golovinomyces, and 
Erysiphe are shown in red. The median genome sizes of the hemiascomycetes (blue 
vertical line, 12.3 Mb) and euascomycetes (green vertical line, 36.7 Mb).





Rapid assessment of pathogen 
diversity from field samples


