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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: September 24, 2008
	Contract: 13503
	Duration: 3
	Year: 1
	Funds: 42807.00
	Report: Citrus huanglongbing (HLB) is believed to be caused by fastidious phloem-restricted gram-negative bacteria. In order to cause the disease, these bacteria must overcome both their insect vector and their plant host's defense systems.  Additionally, they must out-compete their host and the normal microbial populations for limited nutritional resources and survive any potential microbial antagonistic effects. In HLB-infected citrus and periwinkle plants we have observed a recovery phenomenon that results in symptomatic and asymptomatic branches existing in a single HLB-infected plant. This intriguing phenomenon raises the possibility that one or more microbial organism multiplies in these host plants and suppresses the HLB disease. The objective of this project is to elucidate the differences between microbial communities in the HLB-infected and the recovered plant tissues and in the insect vector with and without Candidatus Liberibacter asiaticus.  In our first year of the project, we were able to demonstrate, based on 16S rDNA-based molecular techniques and traditional culturing methods, that differences in the composition of the microbial communities between HLB-infected and recovered plants existed. Similar results were also seen from samples of Las-infected and non-infected psyllids.  16S rDNA libraries constructed from HLB-infected dodder and periwinkle indicated the presence of species of Bacillus and Staphylococcus from Firmicutes, Pantoea and Erwinia from γ-Proteobacteria, Caulobacter from α-Proteobacteria and Ralstonia from β-Proteobacteria. The members of Bacillus and Pantoea are good candidates as biological control agents for plant disease while the genera Erwinia are plant-specific pathogens that invade the vascular systems of plants. Understanding the interactions between Erwinia sp., Pantoea sp. and Las, and their effects on disease development may be helpful in our efforts to dissect the HLB complex. Using traditional culturing methods, we were able to identify species of bacteria that support the multiplication of Las bacterium on agar media plates.  These bacteria were tentatively identified as Aerations altamirensis, Phycibacter jejuensis and Agrococcus versicolor based on their 16S r DNA analyses.  Since the host plants have no apparent resistance, phenotypic variations of HLB may be attributed to the genetic diversity of Las bacteria. Due to its fastidious nature and limited genome size, the Las bacterium display limited variation in their genetic elements, especially conserved sequences. However, using RFLP and library-based assays of their partial RNA operon (~3.3kb), we were able to reveal genetic diversity in the Las bacteria present in plants that displayed different disease phenotypes. Subsequently sequence analysis indicated that all these variations belonged to single nucleotide polymorphisms (SNPs), and the SNPs varied from population to population.  We are currently determining the role of the Las' SNPs in disease development using realtime PCR with SNP specific probe(s).  


