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ABSTRACT 
This project follows our previous work on virulence gene regulation in Xylella fastidiosa (Xf) and other plant pathogens using 
DNA microarray techniques (Shi et al., 2007; 2009; Shi and Cooksey, 2009).  Virulence genes in bacterial pathogens of 
plants and animals are regulated by complex pathways that are often responsive to environmental and host signals.  We have 
studied several of these regulatory pathways in Xf and have begun to understand the regulation of specific virulence genes 
that contribute to functions, such as growth, biofilm formation, gum formation, and motility, which are important for this 
pathogen to cause disease.  At the end of that project, we began to look at the effect of different host xylem fluids on 
expression of virulence genes.  Our work with a Pierce’s disease (PD) strain of Xf showed that several virulence genes were 
more highly expressed in xylem fluid of grapevine vs. xylem fluid of citrus, a non-host plant for the PD strain (Cooksey,  
2008).  This finding suggests that host range of Xf may be influenced by differential expression of virulence genes in 
response to different host xylem chemistry.  This proposal is to further explore that hypothesis with several strain/host com-
binations and to investigate components of xylem fluid that are responsible for either inducing or repressing virulence in Xf. 
 
LAYPERSON SUMMARY 
We have shown that genes involved in disease induction by a Pierce’s disease (PD) strain of Xylella fastidiosa (Xf) were 
expressed differently in sap of a susceptible plant (grape) vs. a resistant plant (citrus).  This raises the possibility that the host 
range of different strains of Xf is in part due to differential regulation of bacterial genes in response to differences in chemical 
components of plant sap.  We propose to further test this idea by examining gene expression in Xf grown in sap with several 
different strain/host combinations for which we have already defined whether the particular combinations result in 
susceptibility, resistance, or tolerance.  We will also examine specific chemical components of plant sap that influence 
bacterial gene expression, with the goal of discovering components that could be used for practical disease control by 
reducing expression of genes necessary for disease induction. 
 
OBJECTIVES 
1. Assess virulence gene expression of several different host-range strains of Xf in the xylem fluid of a comment set of plant 

hosts. 
2. Assess the influence of specific components of plant xylem fluids on the expression of virulence genes of Xf. 
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