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	TITLE: HLB resistance through transgenic expression of short chain fragment variable antibodies against key Liberibacter epitopes
	DATE: 10/10/2014
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Culture, Molecular Biology, Koch's Postulates]
	ABSTRACT: This project is a continuation of a previous project #95 "PREPARATION OF ANTIBODIES AGAINST CANDIDATUS LIBERIBACTER ASIATICUS".  Progress reports for the previous project are on file.  The reimbursable agreement with CRDF was established on September 5, 2012.  We continue to study the literature to identify vectors to use for a future scFv library made as part of this project.  The goal is to find a suitable vector that is not encumbered by intellectual property and patent issues.  I have written twice to a laboratory in Germany which has published results with a suitable vector but have had no reply.  We are also optimizing the cloning strategies that will be used to move already selected scFv into transgenic plants.  


We have obtained the  vector, pUSHRL-26, to be used for plant transformation of the scFv constructs from Ed Stover at Fort Pierce and the plasmid has been purified.  We have purchased the restriction enzymes and designed primers to be used for PCR to amplify the cloned scFv encoding inserts from vector pKM19. The cloned inserts will be sequenced to confirm that they are correct and then cloned into the transformation vector.  

The scFv have been modified by the addition of a four amino acid leader sequence (KDEL) and both Sma I and Spe I cloning sites.  The KDEL sequence is expected to stabilize the concentration of scFv in phloem cells by facilitating proper folding of the protein in the microtubules and thereby protecting the ScFv from proteolytic digestion.  Eleven scFv inserts have been sequenced to be sure that the expected sequences are correct, and five ScFv sequences have been successfully cloned into the recombinant vector pUSHRL-26 for transformation of citrus rootstocks.  These inserts include three different scFv that bind to the protein InvA and two that bind to the protein TolC.  The protein InvA is produced by CaLas and secreted into the host to prevent the infected host cells from entering into apoptosis, and the protein TolC targeted by the scFv, is in the external membrane and is essential for the removal of antimicrobial substances produced by the plant.  The vector is designed to direct expression of the scFv into the phloem cells of citrus, where CaLas grows, and the vector encoding the scFv genes is being introduced into rootstock varieties by Agrobacterium mediated transformation.

To date we have purified 19 scFv genes, and cloned them into the plant transformation vector pUSHRL-26 developed by Ed Stover at Fort Pierce.  This includes 9 antibodies directed at InvA and 10 directed at the external opening of the TolC protein.  Sequencing confirmed the clones were correct.  The Stover laboratory has transformed the constructs into Agrobacterium and the Agrobacterium has been used to transform Carrizo seedlings.  Nineteen transgenic lines have been established or are in development with between 150-400 epicotyl explants for each line.  These explants include scFv for both TolC and InvA, and are being grown at Fort Pierce for subsequent evaluation by inoculation with psyllids infected with CaLas.  
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