
Florida Citrus Advanced Technology Program
quarterly & FINal reportS:  Control of Citrus Greening, Canker & emerging Diseases of Citrus

FCPRAC

2009-2010 report

what is the “headline” for this report (e.g. a one-sentence “newspaper headline” describing what you accomplished)

title and ContaCt inforMation

Proposal Title

Principal Investigator                                                                         PI Last Name

Email FDACS Contract Number

Phone Project Duration (years)                     Year of Project

Organization Total Direct Funds (current year)

report update (650 words; provide details about your headline)

Instructions  Complete the fields based on your project specs. When finished, save the form to your local disk using a unique name. 
Then, go to http://research.fcprac.com, and log in with your user name and password using Researcher Login in the lower left. Find 
this project title and click on Submit a report. Update your profile information if needed, then upload this report as directed.

Quarterly Report Annual Report  Final 

Category (drop-down)        Today’s date (m/d/yr)


	Todays Date: Falk
	Organization: University of California, Davis
	CATEGORY: [Psyllid]
	DATE: 07/07/2009
	HEADLINE: Psyllids can acquire Tobacco mosaic virus expressed RNA sequences from infected plants.
	TITLE: Controlling HLB by controlling psyllids with RNA interference.
	PI: Bryce W. Falk
	ABSTRACT: We are attempting to identify and then deliver to psyllids, RNAs capable of inducing RNA interference (RNAi) activity in recipient psyllids.  Our goal is to use RNAi to confer a negative phenotype (even death) in psyllids, such that they cannot colonize and/or reproduce on selected plants.  By controlling the psyllid vector we believe this aid other efforts to control HLB.  

We don’t know which RNA sequences will prove to be the best for our effort, and we are taking three different approaches to identify effective sequences.  In order to test and identify effective interfering RNAs, we are attempting to develop an efficient, high throughput screening approach that can be used with random or specific potential interfering RNA sequences.  We are using the tomato psyllid (Bactericerca cockerelli), which colonizes herbaceous plants and is the vector of another Liberibacter spp. (C. L. psyllaurous), which is closely related to C. L. asiaticus, the causal agent of HLB.  This system, using herbaceous plant hosts as opposed to using citrus directly, offers the opportunity to rapidly make progress that will be applicable to the citrus psyllid:HLB complex.  We have evaluated a number of tomato and potato cultivars, as well as Nicotiana benthamiana, as potential host plants for B. cockerelli and for our expression vehicle of choice, Tobacco mosaic virus (TMV).  B. cockerelli readily feeds on and colonizes most tomato cultivars tested and on potatoes.  It also appears to transmit C. L. psyllaurous to these plants based on our PCR-based detection analyses.  B. cockerelli does not colonize N. benthamiana plants, but PCR-based analyses suggest that it does transmit C. L. psyllaurous to N. benthamiana plants. The latter will prove to be useful later on in additional studies.  To identify candidate tomato cultivars, we agro-inoculated plants of several cultivars with TMV engineered to express the green fluorescent protein (GFP) (plasmid pJL24).  The tomato cultivars Bush Ace, Early Pak 7 and Giant Pink Belgium showed good GFP expression, as determined by exposure to UV light.  Systemic infections were slow to develop, taking ~25 days for GFP expression to be visible in the upper, young leaves.  We then placed B. cockerelli psyllids on these plants and allowed them to feed for three days. Psyllids were removed and total nucleic acids were extracted.  We then used RT-PCR to screen psyllids for the presence of GFP RNAs and detected specific GFP product only in psyllids that fed on the GFP-expressing, but not healthy plants.  The above experiments show that TMV can be used to deliver specific RNAs into the plant phloem, and that psyllids can acquire some of these RNAs.  We will use this approach to evaluate candidate sequences for RNAi activity against the tomato psyllid.

We do not yet know which forms of RNAs are acquired by the psyllids, but experiments are underway to determine this.  We have demonstrated that 21 – 23 nucleotide GFP-specific siRNAs are produced in the TMV-GFP infected plants, supporting another aspect of our hypothesis.  This is, that by using recombinant TMV we can induce production of specific siRNAs corresponding to the recombinant sequence in plants.  Thus, we will use this same approach to induce production of siRNAs corresponding to psyllid genes in plants.  We have already cloned sequences for eight psyllid genes.  These are highly conserved insect gene sequences such as for actin, and we will use these in our initial experiments.  Our initial sequences were obtained using primer sequences based on the asian citrus psyllid, but using B. cockerelli RNA as the template.  This is encouraging and suggests that the two psyllid species will have useful similarities for our research.
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