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Without the ability to culture Candidatus Liberibacter asiaticus (CLas) in vitro, the pathogen can only be studied within the
Asian citrus psyllid vector or in the citrus or other host plants. CLas DNA in citrus tissue can be detected with various
highly sensitive and robust PCR protocols, however, these methods do not reveal if the DNA target is from living, and
pathogenic cells, from dead cells, of from extracellular CLas DNA that may be excreted by the pathogen. Treatment of
bacterial cells with DNA intercalating dyes prior to gqPCR has promise for distinguishing between live and dead CLas cells
in citrus tissues; however, because CLas resides in citrus phloem there are obstacles to this approach. The overall goal of
this project is to extend previous findings regarding the use of DNA intercalating dyes and optimize them for quantification
of live CLas cells in citrus.

This project has three objectives: 1) optimize protocol for use of DNA intercalating dyes to distinguish live from dead CLas
cells in citrus tissue; 2) Compare two different DNA intercalating dyes (ethidum monoazide (EMA) and propidium
monoazide (PMA) for distinguishing live from dead CLas cell in citrus tissue; 3) utilize the optimized protocol to determine
ratios of live/dead cells in a variety of citrus tissues, over a range of CLas titers, and to quantify effects of therapeutic
treatments (heat, antibiotics).

Objective 1 was completed during the first year of funding and is the protocol being followed for the remainder of
experiments.

Objective 2 was initiated during the first year of funding and continued was completed during the first quarter of the second
year of the project. We determined that EMA rather than PMA provided greater resolution and sensitivity for determining
ratios of live/dead CLas cells using our standard assay protocol, therefore we have chosen to complete all additional
experiments using EMA.

Objective 3 was initiated during the final quarter of the first year of funding and is continuing during the second year. We
have tested leaf blades, petioles, and roots to determine ratios of live/dead CLas cells using our standard EMA-gPCR
protocol. We have established plants in the greenhouse that were inoculated with free-flying Asian citrus psyllids in the
greenhouse and are using these plants as source material for experiments involving therapeutic heat and antibiotic
treatments. One experiment with therapeutic heat treatment is currently in progress; trees have been treated based on
published protocol and assays have been conducted at three time points following treatment. This experiment will be
repeated two additional times. We have also identified citrus scion cultivars that show apparent differences in their
propensity to succumb to HLB, and are determining ratios of live/dead in these cultivars.

We are on track to complete objective 3 during the remained of the current funding year.

PI First Name greg Organization USDA, ARS

Pl Last Name McCollum Project Number  5300-153

Email greg.mccollum@ars.usda.gov Project Duration (years) 2 Year of Project 2
Phone 772-462-5836 Total Funds (current year) $32,000.00

Form PR-12 Quarterly Reports C )



http://www.citrusrdf.org/blog/archives/802

	TITLE: Project 5300-153:  Distinguishing live from dead ‘Candidatus Liberibacter asiaticus in citrus tissue’
	DATE: 
	SPONSOR: [California Citrus Research Board]
	CATEGORY: [Pathogen/Disease Detection]
	ABSTRACT: Without the ability to culture Candidatus Liberibacter asiaticus (CLas) in vitro, the pathogen can only be studied within the Asian citrus psyllid vector or in the citrus or other host plants.  CLas DNA in citrus tissue can be detected with various highly sensitive and robust PCR protocols, however, these methods do not reveal if the DNA target is from living, and pathogenic cells, from dead cells, of from extracellular CLas DNA that may be excreted by the pathogen.  Treatment of  bacterial cells with DNA intercalating dyes prior to qPCR has promise for distinguishing between live and dead CLas cells in citrus tissues; however, because CLas resides in citrus phloem there are obstacles to this approach.  The overall goal of this project is to extend previous findings regarding the use of DNA intercalating dyes and optimize them for quantification of live CLas cells in citrus.
This project has three objectives:  1) optimize protocol for use of DNA intercalating dyes to distinguish live from dead CLas cells in citrus tissue; 2) Compare two different DNA intercalating dyes (ethidum monoazide (EMA) and propidium monoazide (PMA) for distinguishing live from dead CLas cell in citrus tissue; 3) utilize the optimized protocol to determine ratios of live/dead cells in a variety of citrus tissues, over a range of CLas titers, and to quantify effects of therapeutic treatments (heat, antibiotics).  
Objective 1 was completed during the first year of funding and is the protocol being followed for the remainder of experiments.  
Objective 2 was initiated during the first year of funding and continued was completed during the first quarter of the second year of the project.  We determined that EMA rather than PMA provided greater resolution and sensitivity for determining ratios of live/dead CLas cells using our standard assay protocol, therefore we have chosen to complete all additional experiments using EMA.
Objective 3 was initiated during the final quarter of the first year of funding and is continuing during the second year.  We have tested leaf blades, petioles, and roots to determine ratios of live/dead CLas cells using our standard EMA-qPCR protocol.  We have established plants in the greenhouse that were inoculated with free-flying Asian citrus psyllids in the greenhouse and are using these plants as source material for experiments involving  therapeutic heat and antibiotic treatments.  One experiment with  therapeutic heat treatment is currently in progress; trees have been treated based on published protocol and assays have been conducted at three time points following treatment.  This experiment will be repeated two additional times.  We have also identified citrus scion cultivars that show apparent differences in their propensity to succumb to HLB, and are determining ratios of live/dead in these cultivars.  
We are on track to complete objective 3 during the remained of the current funding year.  
	FIRST: greg
	LAST: McCollum
	EMAIL: greg.mccollum@ars.usda.gov
	PHONE: 772-462-5836
	ORGANIZATION: USDA, ARS
	CONTRACT: 5300-153
	DURATION: 2
	YEAR: 2
	FUNDS: 32000
	PERIOD: Quarterly
	INSTRUCTIONS: 
	UPLOAD: 
	Quarter: [March]
	Year: [2014]


