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	HEADLINE: Genetic transformation of Murraya: an elusive target.
	TITLE: Development of transformation techniques for Murraya, to engineer a deadly trap plant
	DATE: 1/26/12
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Transgenic/Metagenomic Mediation of Resistance]
	ABSTRACT: This project sought the development of in vitro regeneration techniques for Murraya paniculata, a presumed host plant citrus relative highly favored by psyllids; these regeneration methods were then to be used to attempt first the genetic transformation of Murraya with marker genes, to optimize the transformation protocol. If successful, then insecticidal or psyllid-suppressive gene construct could be introduced. The ultimate objective was to attempt the development of a deadly trap plant for psyllids that could be deployed in citrus groves to potentially decrease psyllid populations and consequent inoculum potential. Further, such deadly trap plants could be used in the urban landscape to decrease the reservoir of uncontrolled CLas inoculum from commercial or residential areas impacting nearby citrus production areas. We were successful in developing a reasonably efficient regeneration protocol for Murraya via organogenesis, with defined levels of hormone and growth regulator supplementation as well as appropriate plant tissue management and handling techniques; a manuscript on this work is under preparation, the first ever report of in vitro regeneration of this citrus relative. We struggled, however, with the objective of achieving successful genetic transformation. One bottleneck was the unavailability of a reliable source of abundant and viable seed sources necessary to initiate the large-scale experiments that we wanted to conduct. Despite this, we explored  various parameters for genetic transformation of Murraya, including assessments of shoot sensitivity to the selection agent kanamycin using untransformed shoots, determinations of bacterial growth curves, and appropriate and effective antibiotic concentrations for bacterial selection. Using the optimized protocol for organogenic shoot regeneration from appropriate seedling tissues, transformation experiments were conducted after testing various plasmids and Agrobacterium strains. Various factors, including a range of OD values (cell density or concentration in liquid culture) of Agrobacterium cultures, the duration of explant incubation in bacterial cultures, duration of co-cultivation period, and the composition of co-cultivation and regeneration media were likewise tested, and we established a standardized transformation protocol. Optimal conditions for transformation using shoot tips and lateral buds, to develop an alternative method using a different tissue source should the organogenic approach prove too difficult or inefficient for transformation, were also explored. Regeneration of buds and some shoots occurred from organogenic cultures of longitudinally cut seedling epicotyl segments, following these transformation experiments. Observations of the regenerating cultures revealed several buds and shoots displaying green fluorescence, indicating successful genetic transformation. Their growth was monitored, as well as the stability and uniformity of GFP expression over time. Nearly all of these transformation events proved to be either chimeric or transient, so further production of new transgenic events was pursued. Though the project has ended, we have shared our results with ctrus transformation experts, and the work is continuing in collaboration now with the Core Citrus Transformation  Facility at the UF-CREC, to attempt to further refine and improve our abilities to transform Murraya, and perhaps ultimately to produce, test, and deploy the deadly trap plants we aimed to develop, to test their value and utility as part of integrated approaches to manage HLB disease in Florida citrus.      
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