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	HEADLINE: Speeding Up the Delivery of Sustainable HLB-Resistant Trees
	TITLE: Applying the Advances of Juvenile Citrus Transformation Technology
	DATE: 08/26/2014
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Transgenic/Metagenomic Mediation of Resistance]
	ABSTRACT: Transgene Stacking for Long-Term Stable Resistance: Transgenic plants containing the NPR1 gene (best gene in our program for HLB resistance) stacked with the CEME transgene (best gene in our program for canker resistance) have been clonally propagated for further study (7 lines). 

Improving Consumer Acceptance: 1. The inducible cre-lox based marker free selection system: Molecular analysis of the putative marker free plants developed containing the cre gene driven by a Soybean heat shock gene promoter have demonstrated clean integration of the transgene in a majority of the regenerated plants. Leaky gene expression using this heat shock promoter system has however been observed in a few cases. This has not hampered our ability to regenerate marker free plants.  This vector is being modified to incorporate the NPR1 gene from Arabidopsis, already proven to make plants resistant to HLB.  2. Transformation of Hamlin and W Murcott with a binary vector containing Dual T-DNA borders for gene segregation and marker free transformation of citrus suspension cells:  We observed one of four scenarios when plants were analyzed using PCR 1) Most plants contains only the T-DNA of interest 2) Several plants contains both T-DNAs integrated into the genome 3) plants containing only the selectable marker T-DNA without any transgene of interest and 4) A few escapes that did not contain any transgene. Plants were obtained in a ratio of 6:2:1:1. Our results demonstrated the ability to produce marker free plants using this system, although we generated a number of escapes. Improvement of this protocol is currently underway to reduce the number of escapes and speed up the plant regeneration process.

Induction of early flowering (Carrizo transformed with the FT gene): A majority of the plants flower prematurely in the tissue culture medium. These plants with apical flower development do not further develop in vitro. We are currently modifying the tissue culture medium to prevent in vitro flowering and successfully regenerate transgenic plants containing the FT gene for greenhouse evaluation. Transformation experiments are also underway with modified constructs containing weaker promoters driving the FT gene.  

Efforts to establish a new transgenic field site at the Southwest Research and Education Center:  Working with Dr. Phil Stansly, we successfully renewed our transgenic field permit with APHIS to add this additional field site (the 4th site approved).  Approximately 400 transgenic citrus plants were wrapped and tagged for planting during the next quarter. Field site preparation is underway.
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