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	Title: MANAGEMENT OF PSYLLA IN TREE FRUIT CROPS, USING RNA INTERFERENCE 
	Investigator: Kerik D Cox
	Email: kdc33@cornell.edu
	Phone: 315-787-2401
	Organization: Cornell University
	Date: July 1st 2009
	Contract: NAS ID NUMBER 38
	Duration: 3
	Year: 1
	Funds: 106915
	Report: We proposed to identify and evaluate potential candidate genes for RNAi-induced lethality of sap-sucking Hemipteran insects using both in vitro and in vivo dsRNA feeding assays. Since April 15th, we have made considerable progress towards identifying target genes for oral delivery of RNAi-inducing dsRNA to Diaphorina citri and our model organism, Myzus persicae (Objective 1). --- To identify target RNAi candidates, total RNA was isolated from adult M. persicae and D. citri specimens, contaminating DNA was removed and cDNA synthesis was performed to provide starting material for gene cloning.  Degenerate primers for subsequent PCR assays were successfully designed based on CLUSTAL alignments created using known sequences from Hemipteran insects and used to amplify six constitutive mRNA fragments (encoding actin, α-tubulin, β-tubulin, L19e ribosomal protein, S4e ribosomal protein and ATP synthase) and a single fragment with high levels of expression in midgut tissues (encoding vacuolar-ATPase subunit G). In addition, several supplementary transcript fragments exhibiting preferential expression in the midgut (glutathione-S-transferase S1 and hexose transporter 1) and salivary glands (Coo2) were amplified from M. persicae to allow the examination of possible effects resulting from tissue-specificity of the dsRNA on RNAi efficiency. The resulting PCR products were cloned and sequenced to verify their identities. A number of these sequences were novel to our insect systems and will be submitted to GenBank at a later date. These successes have given us an excellent start toward developing RNAi candidate constructs potentially deleterious to D. citri during feeding. --- While dsRNA as small as 134 bp has been found to successfully trigger RNAi in insects, it has been shown that longer lengths often display higher rates of success.  Therefore, we are currently working to generate longer products of cloned gene fragments using 5’ and 3’ rapid amplification of cDNA ends to determine additional sequence. Once a minimum of 400 bp of each sequence is known, primers will be designed to include the T7 RNA polymerase promoter at their 5’ termini. This will allow us to use PCR to generate templates for the generation of dsRNA for feeding assays of our model species (Objective 2). ---To prepare for future in vivo assays of oral delivery of dsRNA and its detrimental effects on sap-sucking insects (Objective 2), we have also begun a characterization of phloem-specific promoters for possible use in our plant transformation vectors. Such promoters will help by restricting RNAi to the tissues being targeted by the insect in citrus. To date, we have cloned three known phloem-specific promoters: two from Arabidopsis (sucrose synthase 1 and sucrose H+ symporter 2) and a third from the rolC gene of Agrobacterium rhizogenes. Cloned promoters were introduced into Agrobacterium tumefaciens via electroporation and transformation of A. thaliana was carried out using the floral dip method. GUS assays will be performed using transgenic tissues to test and compare the level of expression and phloem-specificity driven by each promoter.  In parallel, we are looking for phloem-specific promoters from a citrus species. Because no SUS1-like sequences from Citrus sinensis have been published previously, we cloned two alleles of a putative SUS1 homologue from the genomic DNA of C. sinensis cultivar Valencia using degenerate primers. Primers for 5’ rapid amplification of genomic ends of C. sinensis were generated based on the newly discovered SUS1-like sequences and the previously published SUC2-like coding regions SUT1 and SUT2. Resulting products encompassing upstream sequences will be cloned, sequenced and fused to a downstream GUS coding region for testing and comparison with the previously analyzed promoters.---In summary, we have successfully cloned and identified suitable candidate genes for RNAi on D. citri, are close to developing ideal RNAi constructs for feeding assays, and have cloned promoters potentially useful in the development of an insect-resistant citrus. 


