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	HEADLINE: genome sequence of X. axonopodis pv. citrumelo
	TITLE: Identification and characterization of critical virulence and copper resistance genes of Xanthomonas axonopodis pv. citri & related species
	DATE: 10/14/2010
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Infection Consequences]
	ABSTRACT: Citrus canker is a serious disease of most commercial citrus cultivars in Florida.  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 were used.  The genome sequence of Xac Aw strain is completed.  
Aw strain: Complete De novo genome sequencing of Xanthomonas axonopodis pv. citri strain Aw was done. 454 Titanium paired end reads were used for making contigs and scaffolds using Newbler with 24X coverage. It was then assembled and closed by using contigs made from Illumina 75bp paired end reads using CLC Bio with about 300X coverage. Finishing was done using Opgen MapSolver. Plasmids for the strain were obtained by reference sequencing using only the Illumina 75bp paired end reads. The size for genome was 5.34 Mb and for plasmids pAw1 and pAw2 was 29 and 60 Kb approximately.  200 clones of the two plasmids have been sent out for sequencing to close the gap.
Similarly, the genome sequence of X. axonopodis pv. citrumelo is completed.  Its relationship with Xac is more distant but sufficiently close that they share nucleotide sequence identity over 80% in most genomic regions. Comparative analysis of
X. axonopodis pv. citrumelo and X. axonopodis pv. citri is underway.  
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