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	HEADLINE: Host responses of different tissues to Las infection
	TITLE: Characterization of the virulence mechanism of the citrus Huanglongbing pathogen Candidatus Liberibacter asiaticus
	DATE: 08/20/2010
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Infection Consequences]
	ABSTRACT: The goal of the proposed research is to understand how Candidatus Liberibacter asiaticus causes Huanglongbing (HLB) disease on citrus.  Citrus HLB is the most devastating disease on citrus.  There are very few options for management of the disease due to the lack of understanding of the pathogen and citrus interaction.  Understanding the citrus and citrus HLB pathogen interaction is needed in order to provide knowledge to develop sustainable and economically viable control measures.  
Major achievements:
1. Microarray analysis of host response of sweet orange to Las infection in greenhouse.  The results have been published in the following paper:  Kim, J., Sagaram, U.S., Burns, J. K., and Wang N*.  2009 Response of sweet orange (Citrus sinensis) to Candidatus Liberibacter asiaticus infection: microscopy and microarray analyses.  Phytopathology 2009 99:50-7.
2. We are currently assessing citrus genes modulated by Las infection in 1) citrus stems and roots, 2) citrus grove, 3) citrus varieties that show tolerance, and 4) at different infection stages. Using Affymetrix microarray analysis, we detected a total of 2,795 and 1142 probe sets with significantly (p< 0.05) altered expression levels in stems and roots of Valencia sweet orange (Citrus sinensis Osbeck), respectively. At a cutoff point of 1x log fold change (logFC), a total of 580 transcripts were significantly up-regulated and 350 down-regulated in stems. A relatively lower number was up-regulated (58) and down-regulated (58) in roots. Different sets of plant genes including those related to response to biotic or abiotic stress, transcriptional factors, transport, cell wall re-modeling and biogenesis were represented in both sets. Highly up-regulated genes (>3x logFC) in stems included 2OG-Fe(II) oxygenase family protein, WAK-like kinase, Lectin-related protein precursor, Cu-Zn superoxide dismutase, Zinc transporter protein ZIP1, many of which are involved in oxidative stress that produce highly toxic reactive oxygen species (ROS). Homologs of nucleotide binding and Leucine-rich repeat (NB-LRR) domain containing proteins involved in gene-for-gene resistance were down regulated in both tissues with some such as TIR-NBS-LRR proteins being re-pressed in stems only. Suppression subtractive hybridization analysis of RNA from Las-infected Mandarin line (Citrus x limonia Osbeck) showed up-regulation of pathogenesis/resistance, biotic stress related, cell wall re-modeling gene groups and transcriptional factors and down regulation of NB-LRR domain containing proteins. Zinc is a cofactor in many redox reactions and zinc deficiency-like in plants have been attributed to damage by ROS. This suggests that the zinc-pattern-deficiency symptoms associated with HLB is caused by ROS generated by citrus plants in response to Candidatus Liberibacter infection.
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