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The soybean cyst nematode (SCN) is a microscopic roundworm that parasitizes the roots of soybean
plants. It is considered the most economically important pathogen of soybean, causing a loss of $1.286
billion in yield annually in just the United States alone. Cyst nematodes use a hollow mouth spear to
secrete effector proteins produced in esophageal gland cells to modify a selected root cell into an elaborate
feeding site. The functions of the novel effector proteins 16B09 and 2D01 from the SCN and sugar beet
cyst nematode (BCN) were studied. This class of proteins is produced in the dorsal gland cell of parasitic
life stages of these nematodes. Several copies of the genes encoding for these proteins were found in the
SCN genome suggesting that the 16B09 and 2D01 superfamily is essential in plant-nematode interactions.
The susceptibility of Arabidopsis to BCN significantly decreased when the expression of 16B09 was
reduced in the nematode, demonstrating that 16B09 is required for parasitism. Plants with increased
expression of 16B09, however, did not alter susceptibility to BCN to provide clues to its function.
Interestingly, the 16B09 protein was found to be toxic to the growth of yeast suggesting that it may be
controlling an important eukaryotic cellular process. Because 16B09 toxicity to yeast precluded the use of a
yeast two hybrid approach to identify potential plant protein targets of this effector protein, a screen with
2D01 was carried out. A plant protein which regulates cell wall loosening during floral organ abscission and
lateral root emergence that is expressed in the nematode feeding site, was identified as a potential host
target of the 2D01 effector. Discovering the function of nematode effector proteins could help in creating
novel methods of resistance by interfering with their function in host plants. Crop plants susceptible to cyst
nematodes could be engineered to reduce the expression of an essential effector protein, such as 16B09,
allowing for an increase in crop yield. 


