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	Title: Microbial ecology of citrus huanglongbing and its insect vector, Asian citrus psyllid
	Investigator: Y. -P Duan
	Email: yongping.duan@ars.usda.gov
	Phone: 772-462-5840
	Organization: USDA-ARS
	Date: 01/05/2009
	Contract: 13503
	Duration: 3
	Year: 1
	Funds: 42807.00
	Report: Citrus huanglongbing (HLB) is believed to be associated with three species of fastidious α-Proteobacteria. These bacteria must survive their plant host's defense systems and out-compete the normal microbial populations for limited nutritional resources. In HLB-affected citrus and periwinkle plants we have observed a recovery phenomenon that results in symptomatic and asymptomatic branches existing in a single HLB-affected plant. The objective of this project is to elucidate the differences between microbial communities in the HLB-affected and the recovered plant tissues with and without Candidatus Liberibacter asiaticus.  Previous experiments, involving traditional 16S rDNA-based PCR and culturing methods, revealed differences in the composition of the microbial communities between HLB-affected and recovered plants. Similar results were also seen from samples of Las-infected and non-infected psyllids.  We are currently employing the length heterogeneity PCR (LH-PCR) technique using universal bacterial 6-FAM labeled primers directed at 16S rDNA.  LH-PCR allows for the analysis of complex communities as well as a measure of richness and evenness in samples.  It provides single nucleotide differentiation between taxonomic units or ribotypes.  Symptomatic and asymptomatic sweet orange plants have been utilized. The PCR resulted in three distinct amplicons of 305bp, 317bp and 318bp.  The former was similar in richness between symptomatic and asymptomatic citrus samples. The latter two, however, were unevenly distributed and inversely related. The 317bp peak was determined to represent chloroplast DNA (40% of the total product in Las negative but only 10% in Las positive samples) and the 318bp peak represented Las 16S rDNA.  The 305bp species to chloroplast ratio in Las negative samples is 1:1 (evenness of distribution equals 0.99) but with the addition of Las the ratios are altered and the evenness of distribution falls to 0.71. The 305bp peak is assumed to be bacterial and is currently being cloned and sequenced.  New, more specific, primers have been designed.  Using RFLP and other library-based assays, we have been able to reveal genetic diversity in the Las bacteria present in plants that displayed different disease phenotypes. Subsequent sequence analysis indicated that all variations belonged to single nucleotide polymorphisms (SNPs).  We continue studying the genetic diversity of the Las bacteria in Florida using specific Simple Sequence Repeat (SSR) markers, and newly designed primers derived from our genome sequencing project. 


