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	HEADLINE: RNAi effects in tomato psyllids induced by ds- and siRNAs
	TITLE: Controlling HLB by controlling psyllids with RNA interference
	DATE: 6/1/11
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Vector Management]
	ABSTRACT: We have completed the second year of our project.  Our longterm goal is to identify and then use specific psyllid (B. cockerelli) RNA sequences to induce RNA interference (RNAi) activity in recipient psyllids. As we reported previously, we have cloned midgut sequences from B . cockerelli, and are continuing to evaluate these sequences for their ability to induce detrimental RNAi effects in psyllids. We have evaluated effector RNA sequences by intrathoracic injection (as a positive control), and by two feeding approaches.  All methods have shown some potential, depending on the sequences evaluated.  In vitro-generated double-stranded dsRNAs were evaluated via micro-manipulator-driven intra-thoracic injection (200nL/psyllid). This is a tedious process but is used routinely to induce whole insect RNAi effects for many different insect types.  Increased mortality was observed for actin dsRNA in our experiments when compared with the control GFP dsRNA. Injection of an ATPase specific dsRNA also consistently suppressed the endogenous ATPase mRNA expression by 30% in independent experiments.  We also identified specific siRNAs, hallmarks of RNAi activity in recipient insect.  Taken together, these data demonstrated that psyllids are susceptible to RNAi. We developed a robust and effective in vitro feeding system for B. cockerelli.  We have used this artificial diet system for screening 18 candidate sequences (as dsRNAs and siRNAs) for B. cockerelli.  Four out of 18 sequences, including the homologues of actin, ATPase, Hsp70 and CLIC, caused substantial psyllid mortality as compared with GFP dsRNA controls. Consistent and specific down-regulation of endogenous mRNAs also was revealed by qRT-PCR, and corresponding siRNAs were detected by Northern blot analysis.  These latter two analyses are important and demonstrate that the orally-induced mortality is not an artifact, but due to RNAi. We also constructed an artificial chimeric sequence for actin, ATPase, Hsp70 and CLIC. Oral feeding of dsRNAs for this chimera sequence resulted in significantly higher mortality compared with the dsRNA of any of the individual sequence, demonstrating possible synergistic effects of these sequences on psyllid survival. We are also using means for more rapid evaluation of RNAi effects in plants by using plant virus-based expression systems. We have used a Tobacco mosaic virus (TMV)-based plant expression system to express B. cockerelli sequences in tomatoes. However, TMV systemic expression of insert sequences requires approximately 3-4 weeks and resulting infections are non-uniform within tomato plants.  We have now evaluated different virus vectors and host plants, including TMV, Tobacco rattle virus (TRV) and Potato virus X (PVX) in different host species including tomatoes, tobacco, Datura, tomatillo and Nicotiana clevelandii, all of which are good host plants for B. cockerelli. TMV systemic infections in tomatillo develop very rapidly, within one week and the tomato psyllid readily feeds on tomatillo. TRV and PVX both also offer opportunities in other plant species.  The combination of viruses and plants will allow us to rapidly test RNAi activities in plants.In summary, we illustrated the efficacy of RNAi silencing in the tomato psyllid and selected candidate sequences for RNA interference using two feeding systems, and efforts for plant virus-based and whole plant transgenic expression systems are underway.
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