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Using pathogen effectors to improve the soybean immunity system

James R. Alfano
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The research project is focused on identifying proteins called “effectors” expressed 
in plant pathogens which plant pathogens use to influence the plant’s response to 
the pathogen.  Identifying the function and host targets of these effectors, will allow 
us to gain insight on how pathogens cause disease and in turn use this information 
to design genetic approaches to combat plant disease 

The soybean protein designated GRP7 was found to be targeted by the effector hopU1, and the gene responsible for the expression of GFP7 was found to 
contribute to soybean immunity. Overexpressing GRP7 in soybean was found to improve immunity while not compromising yield, under the conditions tested. 
A plant protein designated Phot2 was found to be targeted by the effector hopK1. Phot2 was found to involved in the recognition of blue light by plant cells. 
Blue light was found to be important in activating resistance to bacterial plant pathogens.  This knowledge is being utilized to help inform us on genetic 
approaches to mitigate plant disease  
 
The Pseudomonas effector hopAW1 was found to suppress the plant hypersensitive immune response. Pathogen mutated in this effector were found to be 
less virulent on soybean. The targets of this effector are not yet known but are being investigated.  Once identified, these targets can be genetically 
manipulated to further enhance soybean’s resistance response to pathogen ingress.  

Protection of soybean yield through improved disease resistance is a continuing 
battle. Understanding soybean pathogens and the mechanism they use to 
undermine soybean defense is the first step to design genetic strategies to combat 
these pathogens. Identifying the targets of soybean pathogen effectors is information 
that can be translated to application for novel disease resistance in soybean.

This past July, a student of the Alfano research group presented research on effectors of 
Pseudomonas syringae pv. glycinea and Phytophthora sojae at the Molecular Plant-Microbe 
Interactions congress in Scotland which was attended by over 1500 scientists in the field. The 
Nebraska Soybean Board was acknowledged for its support. 
Research summarizing the effector hopK1, its target of Phot2, and the contribution of blue light to 
plant immunity will soon be submitted for publication with prominent science journals.

The Alfano laboratory recently received funding from the National Science 
Foundation that exploited preliminary data gathered on a specific bacterial 
effector and its known plant target with resources used from the Nebraska 
Soybean Board.  This information is being tested directly in soybean as a means 
to enhance disease resistance in soybean to SCN and Phytophthora sojae 
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