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The objectives of this project, which was funded beginning in 2007, are to characterize citrus types of varying tolerance to
HLB for their response to HLB infection and to compare HLB symptomatic versus asymptomatic tissues of individual trees.
The characterization emphasizes the molecular expression of genes involved in general pathogen defense and systemic
acquired resistance (SAR). Plants have evolved several levels of defense against pathogens, including active responses
such as SAR that can provide resistance to a broad range of pathogens. Although characterization of these pathways in
model species such as Arabidopsis is well underway, there has been little characterization of these pathways in Citrus. We
have established that homologues of many of the genes that function in general pathogen defense and SAR in other plant
species are also present in Citrus. We have proposed to characterize the expression of these genes in HLB infected and
pathogen-free trees as well as in citrus types reported to be more and less tolerant to HLB. We proposed to use a series of
microarray experiments to correlate HLB susceptibility with a molecular response. In the original application, last year, we
proposed to use the commercially available Affymetrix Citrus Genome Array to observe expression profiles in various
citrus/HLB combinations. However such experiments have been done by or are in progress in several other labs. Therefore,
with the assistance of the ICBR core microarray facility at UF, with this year’s funding we have constructed an Agilent
Technologies Inc-based microarray. This array has several advantages over the Affymetrix array. First, a great deal of citrus
DNA sequence has been deposited in Genbank since the Affymetix array was constructed. All of this information is available
on the Agilent array. Second we have identified a number of genes that are implicated in specific and general disease
defense (that are not yet in Genbank) and all of these are represented on the array, making the array enhanced for the
characterization of disease resistance. There are also technical advantages to the Agilent array. We have also obtained this
year all necessary clearances to work with HLB and have developed a space in a UF biocontainment unit for conducting the
experiments. In the second year of the project (2008-2009), we propose to use the array to characterize gene expression in
HLB infected and pathogen free citrus trees of several types. These will include citrus types reported to be more tolerant to
HLB (such as Mexican lime and trifoliate orange) as well as more susceptible ones (such as sweet oranges and mandarins).
Differences in these citrus types and conditions may point to strategies for protection from the pathogen. Experiments will be
done using proper controls and MIAME protocols that will allow other researchers to use and compare our experimental data.
Genes showing 'interesting' responses will be further characterized by northern blot, semi-quantitative RT-PCR, or Real-Time
PCR. It should also be emphasized that the array will be useful to analyze the interaction of citrus with other pathogens, such
as canker. Finally, although the array is being constructed to emphasize citrus-pathogen interactions, all of the citrus
sequences presently in the Genbank will be included on the array. Therefore, it should also be useful for a multitude of other
studies. The array will be made available to other researchers at cost.
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