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	HEADLINE: Expression of putative effectors of HLB in citrus
	TITLE: Functional study of the putative effectors of 'Candidatus Liberibacter asiaticus' using Citrus tristeza virus vector
	DATE: 1/14/2011
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Pathogen/Disease Detection]
	ABSTRACT: The research proposal involves expression of putative effectors of 'Candidatus Liberibacter asiaticus' (CLas) in citrus using Citrus tristeza virus in an effort to understand if the putative effectors contain determinants for pathogenicity to citrus.   CLas,  is a fastidious, Gram-negative, phloem-limited, alpha-proteobacterium is the causative agent of Huanglongbing (HLB) also known as citrus greening, and is one of the most destructive diseases of citrus worldwide.  It is believed that many pathogenicity islands and prophage related gene clusters observed in the CLas genome contain many hypothetical proteins unique to CLas which may function as putative bacterial effectors required for pathogen virulence, multiplication etc., and insect transmission determinants. Towards this end, as a first step we have amplified at least 20-25 hypothetical protein genes by polymerase chain reaction (PCR) using specific primers designed based on the CLas sequence, and the total nucleic acids isolated from HLB infected citrus as template. Amplification was not observed with the template from healthy citrus which indicated the specificity of the putative effector amplicons. The genes encoding putative effector proteins were cloned into citrus tristeza virus vector, behind heterologous beet yellows virus CP sub-genomic RNA controller element engineered between the CPm and CP genes of the CTV vector in a binary vector. By the use of citrus tristeza virus (CTV) vector, we could express putative effectors of the CLas directly inside the phloem of citrus. Initially, the CTV vector with engineered putative HLB effectors was used to transform Agrobacterium (EHA 105) and agro-infiltrate Nicotiana benthamiana seedlings for transient expression in inoculated leaves and subsequent systemic spread. The expectation is that the expression of the putative effectors of CLas in N. benthamiana would induce a phenotypic response. We are using N. benthamiana as an intermediate host since the direct agroinfiltration of citrus has not been possible. The CTV virions containing HLB effectors from N. benthamiana will be purified on sucrose step gradient and will be used to inoculate citrus plants by bark-flap inoculation. The resulting systemic spread and expression of the putative effectors throughout citrus trees will enable us to understand the role of the putative effectors in disease induction. 
We are at a stage to transfer the CTV virions from the N. benthamiana seedlings to citrus.  
Recently, early infection of N. benthamiana seedling (6- 8 weeks as opposed to 10- 12 weeks) with CTV vector was observed (Choaa and Dawson, personal communication) when a foreign was engineered under CTV CP promoter between the p23 ORF and the 3' non-translated region, and we plan to use this vector in future experiments in addition to the expression of HLB effectors in citrus using as originally proposed.
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