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	HEADLINE: Modified RNAs  and improved feeding systems for RNAi
	TITLE: Controlling HLB by controlling psyllids with RNA interference
	DATE: 4/13/11
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Vector Management]
	ABSTRACT: We are attempting to develop RNAi-based strategies and reagents for the tomato/potato psyllid (Bactericerca cockerelli). We envision applications of our effort as a complementary means for controlling the Asian citrus psyllid, Diaphorina citri.  Our hope is that by inducing effective RNAi in recipient psyllids, we can help to control psyllid-vectored plant pathogens with the ultimate target being Ca. Liberibacter asiaticus, the causal agent of citrus greening.   We have cloned hundreds of B. cockerelli sequences and developed an artificial feeding system for their delivery and evaluation for RNAi effects in psyllids. Using this system, we screened the homologues of actin, ATPase, Hsp70 and CLIC for RNA interference effects against B. cockerelli.  We found increased mortality of dsRNA-fed psyllids and the specific down-regulation of target gene expression. 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. Interestingly, combination of separately-synthesized dsRNA for these sequences did not increase psyllid mortality. The possible explanation is that some favorable sequence structures featured in the chimera sequence is missing in the combined dsRNAs. This is encouraging, and we will apply this sequence for in vivo expression system to test the efficiency for RNAi effects.Within a given mRNA transcript, the potency of different regions of the transcript sequences can be differentially susceptible for RNAi effects. There is accumulating evidence that the 3’-region of a mRNA is a better RNAi target than is the 5’-region. Based on this possibility, we have attempted to clone the full-length cDNAs for several selected psyllid target RNAs.  We have cloned the complete coding sequence of the actin gene, and four dsRNA corresponding to different regions were synthesized and are under evaluation for qualitative and quantitative effects via artificial feeding experiments. The same approach is being used for additional psyllid genes.We are also attempting to develop 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 plants. However, TMV systemic expression of insert sequences requires approximately 3-4 weeks and resulting infections are non-uniform within tomatoes.  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 such as 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.
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