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	HEADLINE: Identification and selection of citrus blight trees for sampling
	TITLE: Characterize the causal agent of citrus blight through metagenomic approaches 
	DATE: 1/12/2014
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Pathogen/Disease Detection]
	ABSTRACT: Citrus blight has imposed consistent losses and challenges to citrus industry since the causal agent of the disease remains unknown. The present study would be instrumental in knowing the mysterious pathogen causing citrus blight and pave way for devising efficient management or control methods to help citrus industry to tackle citrus blight.  We will characterize the microbiomes of the blight diseased and healthy citrus roots through metagenomic approaches. 
We have surveyed three groves at Lake Alfred, Auburndale, and Haines city.  Citrus blight trees at different development stages and healthy trees are being confirmed based on symptoms, water injection, and P12 antibody that have been known as the diagnosis tools for citrus blight.  
We selected the blight diseased and healthy citrus trees to be used for sampling. Root samples were collected from 24 trees. The first set of DNA and RNA samples have been purified and sent for deep sequencing to identify the microbes associated with blight diseased and healthy citrus.
We have received the sequencing result for the first batch of samples and are almost done with analyzing the data. The publication of Sweet orange genome significantly helps our analysis. Now we are aligning the reads from DNA samples to sweet orange genome and C. clementina genome (V1.0), about 30%-40% reads could not mapped on these three citrus genomes. Those unmapped reads which are not citrus sequences are being used for metagenomic analysis. 
We also analyzed the RNA-seq data. Totally 2383 citrus genes were down-regulated while 2017 genes were up-regulated by citrus blight. Meanwhile, two methods were used to analyze these differentially expressed genes: GSEA (Gene set enrichment analysis) which is Gene ontology based method and Mapman-Mapman pathway based method. 
Root samples were collected again from 12 trees in the selected citrus grove at St. Cloud in March 2014. Interestingly, further test in April indicated that two previous healthy trees became citrus blight positive. Further analysis of those trees are being conducted.
All the sequencing data have been uploaded to public database.
We analyzed the hormones in the blight diseased trees and healthy trees. Quantitative reverse transcription PCR was used to further compare the gene expression of selected genes of citrus. 
We sampled for the third time and further analysis of those trees are being conducted.  Metagenomic analysis of the sequenced samples is being conducted. 
We are in the process of sampling fourth time for metagenomic analysis.
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