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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: 8-26-2012
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Pathogen/Disease Detection]
	ABSTRACT: Potential effectors of HLB engineered into Citrus Tristeza Virus  (CTV) vector have been transferred into citrus as outlined in the previous research updates and are being screened for their response to HLB pressure. They include the following;  CLIBASIA_05165, CLIBASIA_05605, CLIBASIA_01555,  CLIBASIA_05195, CLIBASIA_05200, CLIBASIA_05620, CLIBASIA_05635, CLIBASIA_05665, CLIBASIA_05130, CLIBASIA_05155, CLIBASIA_05265, CLIBASIA_05560, CLIBASIA_05150, CLIBASIA_05180, CLIBASIA_05245, CLIBASIA_02250, CLIBASIA_03020, CLIBASIA_03025, CLIBASIA_02090 and CLIBASIA_02905.   We are also testing full-length Flagellin gene of CLas and bacterial Flagellin for possible effector function in citrus because of our earlier observation of the Pathogen-associated Molecular Patterns (PAMP) activity associated with Flagellin domain of HLB.   We use Citrus macrophylla which is a preferred host for CTV for expression of putative effectors and subsequently transferred into sweet orange and /or grapefruit citrus varieties by graft inoculations. These plants are being challenged inoculated with HLB by exposing them to infected psyllids. Additionally, we have used a faster approach using Potato virus x (PVX) vector system to screen for virulence genes of HLB. Transient expression of prophage-related gene cluster of HLB in PVX vector did not induce obvious phenotype changes in tobacco plant. However, transient expression of HLB-flagellin, and flg22, HLB flagellin domain, induced cell death and callose deposition in N. benthamiana.  Substitution experiments revealed that the 38th and 39th amino acid residues were essential for callose induction. However, the synthetic peptide (DRVSSGLRVSDAADNAAYWSIA) could not induce cell death, but retained the ability to induce callose deposition at the minimal concentration of 20 µM. These results demonstrated that Flg22Las has PAMP activity, and may play an important role in determining citrus resistance to HLB. These results have been submitted for publication in PLoS One. 
Progress is also being made in cloning some these potential CLas effectors into a universal secretion study vector with MYC tag to determine if any of these effectors are secreted using western analysis and eventually study the citrus plant response to the secreted proteins.
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