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	Title: Identification and modeling of early responses to HLB infection to improve disease management
	Investigator: Abhaya M. Dandekar
	Email: amdandekar@ucdavis.edu
	Phone: 530-752-7784
	Organization: The Regents of the University of California
	Date: July 15,2009
	Contract: 
	Duration: 1
	Year: 1
	Funds: 298538
	Report: The goal of this research is to identify host response biomarkers that would enable an early detection of Huanglongbing (HLB) disease, which is currently incapacitating citrus production in Florida. This aim will be achieved by profiling the fruit and leaf transcriptome (mRNA population) using an Illumina Genome Analyzer II (GA II) and creating an integrated biological regulatory network (BRN)  that will enable a vivid insight into the molecular mechanisms of plant-pathogen interactions. 
We are currently analyzing both leaves and fruit tissues harvested at two developmental stages (immature and mature). Our experimental design samples 4 different functional categories of experimental materials: symptomatic and asymptomatic tissue obtained from the same infected tree (different branches), healthy tissue from an apparently healthy tree in the same orchard and healthy tissue obtained from trees at a disease-free location, all sampling the same cultivar of sweet orange, ‘Valencia' (Citrus sinensis). We have sampled orchard locations in St. Lucie County (FL) a heavily infected site where immature and mature leaves and mature fruit were collected, deSoto County, (FL) also a heavily infected site where mature fruit and leaves are collected. The disease-free orchard chosen was in Lake County, (FL) where immature and mature leaves and immature fruit were collected. We also collected disease- free fruit from the UF/IFAS Citrus Research and Education Center at Lake Alfred. Each fruit sampling consists of 5 different replicates obtained from 5 different trees. For each replicate the rind tissues were rendered from 10 immature or from 5 mature frui harvested from different locations within the canopy. For the leaf sampling there are similarly 5 biological replicates, each biological replicate was a pool of 5-6 mature or 10-14 immature leaves obtained from each single tree replicate. We observed several types of leaf symptoms on HLB-infected citrus trees.  The infected sweet orange trees most typically displayed ‘blotchy mottled leaves’ and/or ‘small chlorotic leaves’.  Both leaf types were collected from this orchard.  For asymptomatic leaves from infected trees, either healthy looking, small and younger leaves near the shoot end were collected or healthy, dark green, fully expanded mature leaves. The same was done for apparently healthy and healthy control trees. Since no or only few young immature fruit are usually produced in symptomatic parts of  an infected tree, we collected immature fruit from infected trees without distinguishing between symptomatic and asymptomatic areas.  However, fruit were collected from the ‘worst’ looking part of infected trees. Fruit collected were transported to the lab, rind tissue was extracted, and  immediately frozen in liquid nitrogen. Fruit samples are currently being processed for RNA using the phenol method previously described by Albrecht and Bowman (2008) for leaves. Mature fruit from our healthy control trees at the HLB-free location (Lake County) were not available due to the freeze this season, but will be collected in March 2010 if necessary. However, we have collected mature fruit at the UF/IFAS Citrus Research and Education Center. Fruit were collected in the morning and transported to the lab for immediate processing. We mixed 4 different segments of peel obtained from each fruit (North-South and West-East). Fruit segments (five per biological replicate) were immediately frozen in liquid nitrogen and are currently being processed for the isolation of RNA using the same procedure.  Juice sac tissues are removed before extraction.  RNA extractions are currently underway for the entire set of 20 fruit samples at mature stage. We will then extract mature and young leaves, followed by immature fruit. RNA quality obtained from all of the samples will be assessed using Agilent Bioanalyzer. Each sample will be analyzed by PCR to confirm the presence/absence of the suspected agent of HLB, the bacterium Candidatus Liberibacter asiaticus, and we will analyze a set of differentially regulated genes (Dandekar et al., 2009) using a Real-time PCR System before short quantitative random RNA libraries (SQRL) will be created for deep transcriptome profiling.


