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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: 3/24/2011
	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.  Here are the major achievements:
1. We are currently assessing citrus genes modulated by Las infection in 1) Comparison of citrus leaves, stems and roots to Las infection (completed, paper in writing), 2)Comparison of healthy vs. infected leaf samples in citrus grove (microarray data collected and QRT-PCR is underway),3) Comparison of different citrus varieties that are different in tolerance and susceptibility (in progress). 
1) Comparison of citrus leaves, stems and roots to Las infection (completed, paper in writing
        The alteration of gene expressions by Las in leaf, stem and root tissues of Valencia sweet orange was investigated using Affymetrix microarray analysis. Out of 30,279 probe sets, a total of 8667, 2795 and 1142 showed significantly altered (p< 0.05) expression in leaves, stems and roots, respectively. Using 2 fold change as cut-off value, 1008, 580 and 58 transcripts were significantly up-regulated in leaf, stem and root tissues, respectively, whereas, 1109, 350 and 58 were correspondingly down-regulated in Las infected plants. Differences were observed for genes involved in cell wall synthesis and remodeling, lipid metabolism, photosynthesis, secondary metabolism, and starch and sucrose metabolism. Biotic stress induced signaling and transcription factors, PR-proteins, heat shock proteins, hormones and genes involved in protein modification, redox reactions and secondary metabolism were affected more in leaves and stems than in roots. PR genes were mainly repressed in roots but showed both patterns in leaves and stems; JA genes were up-regulated in stems, down-regulated in roots but up- and down-regulated in leaves; Calvin cycle genes were mainly altered in roots; SA and heat shock proteins were not significantly altered in roots.  
        Transcriptional factors with WRKY, AP2/EREBP, MYB, bZIP, bHLH and Zinc finger domains were differentially regulated in all tissues, but least in roots. Differences were shown by C2C2(Zn) DOF zinc finger family proteins, affected in leaves and stems only; homologs of MEE47, nuclear factor PBF-2 and ATRR1 were regulated in roots only while MADS box transcription factor family and several unclassified transcriptional factors were down-regulated only in leaf tissues.  
        We are further analyzing the data to understand how Las affects leaves, stems, and roots since they have distinct roles and function and how they contribute to the HLB disease development.
2)Comparison of healthy vs. infected leaf samples in citrus grove (microarray data collected and QRT-PCR is underway using multiple tools including MapMan.
3) Comparison of different citrus varieties that are different in tolerance and susceptibility.  This work is in progress. 
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