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	TITLE: Molecular and cellular mechanisms that drive psyllid-vector-Liberibacter interactions in the transmission pathway
	DATE: 11/6/12
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Infection Consequences]
	ABSTRACT: In this continuation we are (i) utilizing mined EST data in PAVE to validate bioinformatically predicted effectors using RNAi knock down analyses (feeding, microinjection), together with FISH localization of mRNA, and qPCR quantification; additional putative protein effectors will be identified in the secretome (proteome of dissected salivary glands and guts; candidate EST-expressed proteins), (ii) initiating efforts to implement yeast-2 hybrid to elucidate protein-protein interactors in ACP adults and Las expression libraries (psyllids  courtesy K. Stelinski), and (iii) validation by in vivo pull down assays. Classes of targets of interest will be based on comparative SEM-TEM evidence together with transcriptomic- and bioinformatics-driven (EST) predictions thus far include the psyllid secretome, vector innate immunity and RNA silencing pathways, nutrition-metabolism, and Las adhesion and virulence-pathogenicity factors predicted based on the Las genome sequence.  Purative effector proteins will thereby be identified using a multi-pronged, progressive approach. The goal is to implement new knowledge of the key effectors identified here to inform genetics based approaches for abating vital secretome functions required for psyllid livelihood and nourishment, (ii) Las infection and circulation, and (ii) transmission to control citrus greening disease.

Comparative analyses of ACP and PP psyllid transcriptomes revealed that ~60% of the transcripts were common to both species suggestive of roles in core growth and developmental processes which are ideal targets for RNA interference (RNAi) with the goal to interfere with psyllid survivability. These kinds of target are also good for initial optimization of RNAi using mortality bioassays. A number of these genes were selected and experimentally validated by RT-PCR in ACP adults. Additionally, in silico expressional analyses of ACP and PP transcripts in response to Liberibacter infection have been conducted, resulting in the identification of a large number of up- and down-regulated transcripts (>2 fold) in infected psyllid nymphs and adults. BLAST (NCBI) searches and gene ontology gene predictions indicate these genes are likely involved in key psyllid-Liberibacter interactions such as in virulence, adhesion, and immunity, which could be lucrative targets for RNAi to interfere with survival, propagation, circulation, pathogenicity, and ultimately transmission of Ca. Liberibacter.  RNAi assays are under development employing a system developed previously for whitefly artificial feeding to orally deliver dsRNA corresponding to gut targets. The dsRNAs for selected targets are synthesized using in vitro transcription and the MEGAscript RNAi kit. Currently adult psyllids survive up to 5 days in this system. We also developed a quantitative qPCR detection method using the psyllid COI gene for normalization.
Information about the molecular basis of key psyllid-Liberibacter interactions is lacking with respect to entry, metabolic pathways use, and immune system effectors and interactions with bacterial proteins. Proteins from guts and salivary glands of infected and noninfected potato psyllid adults were separated by SDS-PAGE (10–14% acrylamide). Each gel lane was digested with trypsin and peptides were analyzed by nanoLC-LTQ-Orbitrap (Thermoelectron) mass spectrometry.  We identified 795 proteins in the gut.  Of those, 212 proteins showed >1.5 fold increase in expression in infected compared to noninfected guts. Among these are a number of putative effectors with direct implication in bacterial transport and movement in the circulative, propagative pathway that have been selected for mRNA validation and qPCR analysis of expression levels in infected and uninfected adult ACP and PoP psyllids. 
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