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	Todays Date: Wang
	Organization: Citrus Research and Education Center, UF
	CATEGORY: [Canker Pathology]
	DATE: 9/30/2009
	HEADLINE: Identification and characterization of critical virulence and copper resistance genes of citrus canker pathogen
	TITLE: Identification and characterization of critical virulence and copper resistance genes of Xanthomonas axonopodis pv. citri & related species
	PI: Nian Wang
	ABSTRACT: Citrus canker is a serious disease of most commercial citrus cultivars in Florida.  Citrus canker is considered a quarantine pest due to the potential threat to citrus production in citrus producing areas without this disease.  Thus, citrus canker has a significant impact on national and international agricultural markets and trade.  The goal of the proposed research is to identify and characterize novel and critical genes involved in pathogenicity and copper resistance present in Xanthomonas axonopodis pv. citri (Xac) and related strains.  Identification of critical virulence factors is a crucial step toward a comprehensive understanding of bacterial pathogenesis, host-species specificity, and invasion of different tissues thus to design new management strategies for long term control.  Treatment of citrus with copper-based bactericides is one of the most common practices used for control.  However, there is potential for horizontal gene transfer of copper resistance genes from other closely and distantly related bacterial strains, which will drastically reduce the efficacy of copper bactericides.  Currently, copper resistant strains of other xanthomonads, including X. a. pv. citrumelo, the citrus bacterial spot pathogen, have been isolated from fields in Florida.  Understanding the potential mechanisms of copper resistance in Xac and potential horizontal gene transfer of this resistance to Xac is also important for the long-term management of citrus canker. 
Major achievements:
  Currently, five Xac related strains are being sequenced, which includes Xac Aw and A* strains which have restricted host range compared to the A type strain, X. axonopodis pv. citrumelo strains (copper resistant and non-copper resistant), and Argentinian strain (copper resistant).   Both 454 Titanium and illumina (solexa) methods are being used.  Currently, a draft genome sequence is done for Xac Aw strain with approximately 20X coverage.  Titration run was performed for the rest four strains.  The production run was also finished for two of the four strains with more than 15X coverage for each of the strains.  Comparative genomics analysis is being performed to identify novel genes which may contribute to host-species specificity and copper resistance.  Some candidate genes which might contribute to virulence, host specificity, avirulence have been identified.  Functional and genetic analysis of those genes are under way.  
Among the genes that have been identified, two non-mucoid mutants affected in galU of Xac (F6 and D12), were further characterized.   The loss of growth of the galU mutants indicates that the galU gene could be a potential target to develop bactericide.   The paper describing our findings on galU has been submitted for publication consideration at AEM.
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