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	HEADLINE: Pholem-specific promoter used to express resistance gene
	TITLE: Engineering citrus for resistance to Liberibacter and other phloem pathogens
	DATE: 10/05/2010
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Transgenic/Metagenomic Mediation of Resistance]
	ABSTRACT: Objective 1: Transform citrus with constitutively active resistant proteins (R proteins) that will only be expressed in phloem cells. The rationale is that by constitutive expression of an R protein, the plant innate immunity response will be at a high state of alert and will be able to mount a robust defense against infection by phloem pathogens. Overexpression of R proteins often results in lethality or in severe stunting of growth. By restricting expression to phloem cells we hope to limit the negative impact on growth and development.  

Results: We sequenced all of the constructs introduced into Arabidopsis which consisted of the AtSUC2 promoter (940 upstream from ATG) driving expression of the mutated (constitutive) and wild type forms of SSI4 and SNC1 (R proteins). For SSI4, which is derived from the Nossen cultivar of arabidopsis, two closely related genes (MUF8.3 and 8.2) are present in the Columbia cultivar. We cloned both, and the original from the Nossen cultivar, and cloned them behind the AtSUC2 promoter. These wild type versions of SSI4 will be used as controls for non-active forms of the R protein (pathogen activated). The four AtSUC2/R protein constructs (mutant and wild type of each of the two R proteins) were transferred from the pCAMBIA1305.1 vector, which confers hygromycin resistance, into pCAMBIA2301 with kanamycin resistance since the former is detrimental to transformation into citrus.  The four constructs were submitted to the UF Citrus Research Facility at Lake Alfred for transformation into citrus. Transformation of these constructs into the Duncan variety of grapefruit is currently in progress at the Lake Alfred Citrus Research and Education Center (Dr. Vladimir Orbovic). 

Conclusions: Our hypothesis was that phloem-restricted expression of the R protein constitutive mutants would limit potential negative impacts on growth. The Arabidopsis transgenic plants expressing R protein mutants did not seem to be significantly affected in the majority of cases.  Approximately 8% of the snc1 transgenics exhibited a stunted phenotype, very similar to the snc1 mutant expressed from its native promoter (not phloem specific).  The first series of ssi4 transgenics (construct 5-2) had a point mutation  (C>T) in the coding region that generated a premature stop codon and shortened the protein by 78 aa in the C-terminal region, past the leucine rich repeat (LLR).  Five percent of these truncated ssi4 transgenics showed phenotypic differences mostly in the rosette appearance and lighter green, splotchy coloring. However, this effect will be investigated again in the new full-length ssi4 transgenic plants.  
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