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	TITLE: Molecular and cellular mechanisms that drive psyllid-vector-Liberibacter interactions in the transmission pathway
	DATE: 12/31/2012
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Infection Responses]
	ABSTRACT: Obj 1: As a first step to validate bioinformatically predicted effectors identified from mining of our PAVE database, we selected 20 interesting candidates that were detected in both the ACP and PoP transcriptomes. Primers were designed around the most conserved nucleotides in each sequence and RT-PCR was performed using PoP cDNA. To date, 12 of those transcripts are confirmed to be expressed. Confirmation of the remaining 8, as well as all genes in ACP by RT-PCR is ongoing. 

Obj 2: To initiate yeast-2 hybrid studies to elucidate protein-protein interactions important in HLB disease, 500 guts from Las-infected ACP, and 500 guts and 1000 salivary glands from uninfected ACP have been isolated. Good quality RNA has been isolated from all of these organs and cDNA library preparation is underway.

Obj 3: For proteomic identification of putative effectors proteins from 50 guts and 250 salivary glands of infected and noninfected potato psyllid adults were separated by SDS-PAGE (10–14% acrylamide). After trypsin digestion, peptides were analyzed by nanoLC-LTQ-Orbitrap (Thermoelectron) mass spectrometry.  We identified 828 and 358 proteins in the gut using all the PoP and ACP translated PAVE databases, respectively. Using a 2 fold change cut-off, 45% of the proteins identified using the PoP transcripts (373/828) and 40% of proteins using the ACP transcripts (142/358) showed differential abundance in the uninfected proteome compared to the Lso-infected proteome. We identified 729 and 357 proteins in the salivary gland using all the PoP and ACP translated PAVE databases, respectively. Using a 2 fold change cut-off, 58% of the proteins identified using the PoP transcripts (425/729) and 55% of proteins using the ACP transcripts (198/357) showed differential abundance in the uninfected proteome compared to the Lso-infected proteome.

Obj 4: Using data from objectives 1 and 3 (above), we have selected two psyllid and two Liberibacter genes for functional characterization by RNAi analysis using the oral delivery method. Good quality dsRNA has been made using the MEGAscript RNAi kit and feeding studies are underway. In addition to qPCR validation of mRNA knockdown using the psyllid COI gene for normalization, we have designed novel bioassays to confirm predicted functional roles in the transmission process. Psyllids can survive up to 2 weeks in buffer only controls. Selection of salivary gland-specific genes for RNAi analysis by microinjection is underway. We have optimized the injection procedure with a novel pre-puncturing system using a fine tungsten wire followed by insertion of fluid-filled needle. Currently, psyllid survivability on buffer only controls is 50% and we hope to improve upon this with by exploring modifications.
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