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Screen one or mul�ple 
popula�ons for phenotypic 

varia�on in virulence and analysis 
of mul�ple genomes/transcriptomes 

for the source of this varia�on. 
O�en paired with map-based 

cloning. 
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Proteins 
isolated using 

polyacrylamide gel 
electrophoresis (PAGE), 
reverse-phase HPLC and 

N- terminal EDMAN sequencing. 
Later mass spectrometry 

was used.

Probes derived 
from known effectors

(e.g. cinnamomin, 
capsicein, cryptogein) 
used to hybridise to 

cDNA libraries 

Conserved mo�fs 
from known effectors 

used  to search for new 
candidates from genome 

and transcriptome  
sequencing data

In silico 
hierarchical clustering 

approaches which combine 
differen�al in planta 

expression and mul�ple known 
features of effectors to predict 

and rank candidates

The 
genomes of 
virulent and 

avirulent phytopathogens 
compared to iden�fy regions of 

difference between strains 
conferring different phenotypes. 

Subsequently, effector mining 
was done to iden�fy 

candidates

Classical gene�cs 
used  to isolate genes 
required for virulence 

through a series of 
backcrosses followed by 

chromosome walks
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