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	ABSTRACT:  The non-PCR based 10-plex QuantiGene assay for RNA pathogens of citrus such as Citrus tristeza virus, Citrus leprosis virus, and citrus viroids has been developed and optimized during the first year of this project. During this reporting period the RNA assay was evaluated with field samples and the use of crude and nucleic acid extracts. We have confirmed that crude extracts from citrus samples provide comparable results to nucleic acid extracts. This was achieved by using the Affymetrix Inc proprietary lysis buffer “Homogenizing Solution” and proteinase K. Because of the costly nature of the proprietary buffer, we are currently experimenting with less expensive alternatives. This approach was also evaluated by members of the Citrus Pest Detection Program of the Central California Tristeza Eradication Agency (CCTEA). 
     The detection capacity of the 3-plex QuantiGene assay for DNA pathogens of citrus was improved during this reporting period. The previous 3-plex assay provided detection and quantification for only two citrus pathogens: C. Liberibacter asiaticus (associated with Huanglongbing) and X. axonopodis pv. citri (Citrus canker) and one citrus gene as internal control (Nad5). Three new DNA targets, one for C. Phytoplasma aurantifola (Witches’-broom disease of citrus) and two for Xylella fastidiosa subsp. pauca (Citrus variegated chlorosis), have been added to the QuantiGene assay increasing the capacity of the assay to reliably detect four distinct citrus bacterial pathogens. QuantiGene probes were developed for Spiroplasma citri (Stubborn) and C. Liberibacter asiaticus but detection still remains inconsistent. It is possible that the uneven distribution of the pathogens in the citrus hosts is affecting the sensitivity and Median Fluorescence Intensity (MFI) values of the developed methods. More experimentation is under way to confirm the sample collecting and extraction methods as well as the efficacy of the designed probes in order to improve MFI values. 
     Preliminary data from the use of a sonicator for sample preparation revealed that higher amplitude and longer duration resulted in greater MFI values. More specifically, citrus samples sonicated at 80% amplitude for 10 or 20 seconds (with 10 second intervals) generated higher MFI values than samples sonicated at lesser amplitude and duration as well as the non-sonicated controls. These results were promising however, further testing is required to refine and standardize the sonication treatment for citrus pathogens.
     Moving forward we are targeting a 10-plex assay for DNA pathogens similarly to RNA. The final DNA assay will have one probe for Nad5 (internal control) and the pathogens of citrus canker, and witches’-broom; two probes for the pathogens of stubborn and citrus variegated chlorosis; and three probes for the pathogen associated with Huanglongbing. In addition, more samples will be used for validation of the DNA and RNA panels. Finally, we will continue working on the technology transfer of the 10-plex RNA assay to the CCTEA and initiate the transfer to the Citrus Research Board Jerry Dimitman Laboratory. 
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