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	HEADLINE: pathogenicity gene-based markers
	TITLE: Development of SSR markers for detection, genotyping, phenotyping and genetic diversity assessment of Candidatus Liberibacter strains in Florida
	DATE: 4/15/2012
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Pathogen/Disease Detection]
	ABSTRACT: During this period (January- March, 2012), we continue characterizing sequencing variation of five additional virulence-related genes of Las. We investigated 24 Las isolates from four different geological locations: USA (Florida), China (Guangxi), Brazil (São Paulo), and India (Andhra Pradesh). Five genes selected for this study were based on the putative roles of pathogenicity. The gene ftn, (CLIASIA 03035) is coded for enzyme, ferroxidase for ferrous iron uptake. Analysis showed that while overall sequences among all isolates are 98-99% similar, one single nucleotide polymorphism (SNP) was consistently identified in all Indian isolates where nucleotide “G” was replaced with “C”. This SNP results in the substitution of amino acid from lysine to Arginine. In addition, two SNPs were identified in 98% of Brazilian Las isolates, which resulted in changes of serine to proline and glycine to alanine. The phoU gene is identified for putative phosphate transport in this bacterium. The deficiency of phosphorus (P) in citrus was reported to be correlated with the symptom expression and development of citrus Huanglongbing (HLB). The supplementation of inorganic phosphate (Pi) alleviates HLB symptoms and improves fruit yield. The sequences analyses of phoU gene (CLIASIA 02950) showed that 78% of isolates from USA (Florida) and 55% of isolates from India (Andhra Pradesh) have “CC” instead of “AT” or “TT” which is prevalently found in Brazil and China, respectively. Interestingly, the type of SNP in this gene appears to be somehow correlated with geographic origin. Two nucleotide substitutions in this gene result in amino acid changes from isoleucine to proline and glycine to alanine. It is not clear the impact of such an alteration. Two pilus assembly homologue proteins (CLIASIA 03575 and CLIASIA 03545) were also included in this study. It was reported that the function of pilus assembly protein is essential for virulence. For example, pilus assembly protein accounts for twitching motility in Xylella fastidiosa, a xylem-limited pathogenic bacterium that causes grape Pierce’s disease. Sequence alignment of Pilus assembly gene (CLIBASIA_03075) among all Las isolates identified 5 SNPs in China, 3 SNPs India, and 3 SNPs in Brazil samples, resulting in substitution of amino acid from histidine to glutamine, asparagine to threonine, and valine to proline. For pilus assembly gene (CLIBASIA_03045), most DNA sequences from China, Brazil and India are identical. However, 91% isolates from Brazil have SNP for “A” instead of “G” as compared with the isolates from USA, India and China, which resulted in the changing of amino acid from serine to glycine. The flgH is the fifth gene selected in this study. Like intracellular pathogenic bacteria, ability of movement is necessary for Las cause systemic infection. Phloem-limited Las appears to manage movement via use of a flagella-like structure. Annotation of asiaticus genome revealed that bacterium possessed genes associated with assembly of flagella apparatus. The flgH gene product involves the assembly of flagella. Analysis of flgH gene sequences indicated that all isolates from China, 97% of isolates from Brazil, and 68% of isolates from India shared nucleotide sequence “AAGG” in this locus. In contrast, most isolates from US Florida process “CGAT” instead. Four nucleotide substitutions result in amino acid changes from leucine to serine, arginine to glycine, valine to alanine, and proline to serine. The significance of such a sequence variation is unknown. Presumably, sequence variation in this coding region could affect selective advantage among genotypes. With the identification of sequencing variations amongst genotypes, functional characterization of these pathogenicity genes will be carried out. We will use the in vitro heterogous gene expression system to determine and characterize the functions of these virulence-related genes in next period of research. The results from these studies will facilitate the development of function-based phenotyping for Las.
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