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	HEADLINE: RNAi effects and candidate tomato psyllid sequences
	TITLE: Controlling HLB by controlling psyllids with RNA interference
	DATE: 1/08/11
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Vector Management]
	ABSTRACT: Our purpose is to develop RNA interference in the tomato/potato psyllid (Bactericerca cockerelli) as an effective model for application towards the Asian citrus psyllid, Diaphorina citri.  Our hope is that by inducing effective RNAi effects 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 originally generated a B. cockerelli normalized cDNA library and have continued to work with this library to identify candidate sequences for RNAi studies.  So far less than 100 targets have been sequenced, but this is ongoing .  We have used several B. cockerelli sequences for RNAi studies and cloned the D. citri actin, ATPase, Hsp70 and CLIC, D. citri homologs.  We have used two primary approaches to evaluate dsRNAs for RNAi activity.  Direct intrathoracic injection of dsRNAs into the psyllid hemocoel is done using 200 nl of 100ng/ul dsRNA.  This is used as a known control standard to compare against oral delivery of the same dsRNAs. Increased mortality was seen for actin dsRNA when compared with the control GFP dsRNA 3 days after injection. Injection of an ATPase specific dsRNA also consistently suppressed the endogenous ATPase mRNA expression by 30% in independent experiments.   

We have developed and used an artificial diet system for screening candidate dsRNAs for B .cockerelli .  Psyllid acquisition of the dsRNAs was confirmed by end point and quantitative RT-PCR, and by Cy3-labelled dsRNA visualization. We have screened 18 sequences so far by this method, and have confirmed 4 of them as promising candidates for RNA interference. We also cloned C002 and aquaporin (aqp1) homolog genes from B. cockerelli, and are evaluating these sequences now. We see increased mortality of B. cockerelli in a dsRNA concentration-dependent manner for some of our selected candidate sequences. In addition, consistent and specific down-regulation of endogenous target actin and ATPase mRNAs also was shown by quantitative real time PCR.. We also confirmed RNAi activity after a 3 day oral acquisition by using RNA hybridization to detect siRNAs in psyllids.   These data clearly demonstrate RNAi activity in psyllids.  We are making transgenic plants now to test candidate sequences that have shown promise via in vitro feeding assays.  The candidate sequences were cloned in the plant-expression gateway vector pCB2004 and are ready for production of transgenic tomatoes.

We are also attempting to rapidly evaluate RNAi effects in plants. We have used a Tobacco mosaic virus (TMV)-based plant expression system to express B. cockerelli sequences in plants, and psyllids are then fed on these plants and monitored for RNAi effects.  So far we have seen decreased survival of B. cockerelli for 2 of 6 sequences after 10 days feeding on recombinant TMV-infected plants. However, TMV systemic expression of insert sequences requires approximately 3-4 weeks and resulting infections are non-uniform within tomato plants.  These factors likely contribute to the inconsistency seen so far in our experiments. We are working to improve this system and will have additional data by the next reporting period. 
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