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	HEADLINE: New Promoter very effective in driving transgenes in Citrus
	TITLE: Production of Transgenic Commercial Cultivars Resistant to HLB and Canker
	DATE: 1.10.11
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Transgenic/Metagenomic Mediation of Resistance]
	ABSTRACT:    Huanglongbing (HLB) and Citrus Bacterial Canker (CBC) present serious threats to the future success of citrus production in the US. Insertion of transgenes conferring resistance to these diseases or the HLB insect vector is a promising solution. Genes for antimicrobial peptides (AMPs) with diverse promoters have been used to generate numerous transformants of rootstock and scion genotypes.   New promoters and/or transgenes are being regularly introduced with more than a thousand new transformation attempts on citrus epicotyl sections each week. 
  Plants have progressed from the initial round of scion transformations and are now replicated and ready for exposure to HLB, using graft inoculations and CLas infected psyllids in a greenhouse environment.  A detailed set of AMP activity assays will be initiated next quarter on a replicated set (8 plants of each) of 39 independent Hamlin transformants.  Transformed rootstock varieties, with two AMPs (D4E1 and Pyrrhocoricin) and 170 transgenic plants, are being challenged using graft inoculations in two new replicated experiments.
    A series of promoters are being tested with the GUS gene to see how effective they are.  As expected, the three vascular-specific promoters show expression only in phloem and xylem, while other promoters show broad expression in tested tissues.  Sucrose synthase promoter from Arabidopsis drives high GUS expression more consistently than citrus SS promoter or a phloem promoter from wheat dwarf virus.  A ubiquitin promoter from potato drives consistent and very high GUS activity, even though the mRNA levels are similar to D35S promoter.  use of this promoter may reduce the number of independent transformants needed.
    Liberibacter sequence data were used to target a transmembrane transporter,as a possible transgenic solution for HLB-resistance.  Radioisotope permits are finally in place to assess effect of identified peptides on preventing ATP uptake in E. coli expressing the Liberibacter translocase.  Collaboration with a  USDA team in Albany, CA is providing constructs with enhanced promoter activity, minimal IP conflicts, and reduced regulatory and consumer concerns.  Genes are  being identified from citrus genomic data, from Carrizo citrange sequence generated using USDA funds, to permit transformation and resistance using citrus-only sequences. Citrus-derived T-DNA border analogues have been shown to be effective in producing transgenic Carrizo and tobacco and will be tested in citrus scions soon.  Genes for anthocyanin production are being tested as a visual marker for transformation, as a component of a citrus-only transgenic system.
     Transgenes are being developed to suppress (using an RNAi strategy) a lectin-like protein produced in the phloem of HLB-infected citrus.  It is possible that suppression of this protein may significantly reduce disease symptoms.
     High throughput evaluation of HLB resistance will require the ability to efficiently assess resistance in numerous plants.  Graft-inoculation, controlled psyllid-inoculation, and “natural” psyllid inoculation in the field are being compared. The first trial has been in the field for 24 months and a repeated trial has been in the field for 12 months.  Leaf samples have been collected monthly and PCR analysis of CLas conducted.  
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