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	Radio Button1: Yes
	Radio Button2: Yes
	Title: HLB-Psyllid Cell Culture System
	Investigator: Wayne Hunter
	Email: Wayne.hunter@ars.usda.gov
	Phone: 1.772.462.5898
	Organization: USDA, ARS
	Date: 03-23-2009
	Contract: Track1-013501-2007-08
	Duration: 2
	Year: 1
	Funds: 100675
	Report: C1. We successfully developed psyllid cell cultures for use in the propagation of Can. Liberibacter asiaticus. We produced an acceptable medium, and were able to established Diaphorina -Wolbachia in culture, as well as a culture of Can. Liberibacter asiaticus.  A psyllid midgut cell line from field-collected HLB positive trees produced real-time PCR positive results after 3 months in culture, showing an increase in Can. Liberibacter asiaticus.  These cultures are a mix of several bacteria.  Future efforts may attempt to dilute out the bacteria for inoculation into psyllid cell cultures which have been treated to remove all bacteria, so that the 'inoculated' bacteria will produce a pure culture.  
  
Evaluation of the microbial bacteria fauna within Asian citrus psyllid identified at least 8 bacteria, 4 of these are new discoveries.   In this study, we used two PCR primer sets (16S and a pair of 10F, 489R) which were chosen to detect novel endosymbiont bacterial 16s rDNA sequences (Munson et al, 1991, Hansen et al., 2007). Almost the entire length of 16s rDNA was successfully amplified from the total psyllid DNA. A total of 47 cloned 1.5 kb DNA  fragments were sequenced and were subjected to homology search in DNA databases. Sequence homology results found 40 of the 47 were 100% homologous to a Syncytium endosymbiont of D. citri (accession number EF433792) and seven were 100% homologous to Wolbachia of D. citri (accession number EF433793). The 2.5 kb of PCR product with 10F, 489R primer pairs contained six major types of sequences. 

Although these methods identified the presence of eight different bacteria, more microbes, such as phytoplasmas or others may still be present and undiscovered. The biological functions of these endosymbionts and gut fauna bacteria were not investigated. Here we provide a first report of functional bacterial homologs isolated from D. citri. These homologs included: Carbazole degrading bacterium, Janthinobacterium sp. IC161, an ammonia-oxidizing bacterium, Nitrosospira multiformis ATCC25196, known as a biodegradation bacterium, Acinetobacter sp. and an alkanedegrading bacterium, Alkanindiges. These data provide evidence that Asian citrus psyllids are supported by a rich bacterial fauna of many endosymbiotic, and gut fauna bacteria of various types all of which have important  interactions between each other and may interact with Can. Liberibacter asiaticus when present in psyllids. The  psyllid cell cultures in their current state are being used to evaluate Liberibacter survival post inoculation. We also  detected eubacterium 16S rDNA sequences in psyllid cell cultures 92 days post cultured. These bacteria persist at  low concentrations, grow slowly, and did not overwhelm the cultures, providing evidence of success in culturing at  least one of the psyllid’s endosymbionts.  

The psyllid cell culture paper was accepted for publication, and the microbial fauna publication will be submitted this week.
A 3rd paper is being prepared on the Can.Liberibacter culture work, and a 4th on the Diaphorina-Wolbachia culture is in preparation.

This study was not funded for a second year, ARS funded the postdoctoral researcher for an additional 6 months, but the project will terminate at the end of April 2009.


