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	Todays Date: Albrigo
	Organization: UF Citrus Research & Education Center
	CATEGORY: [Management]
	DATE: 1/14/2010
	HEADLINE: Virulence factors from the huanglongbing bacteria tested in tobacco.
	TITLE: Characterizing the Roles of Callose and Phloem Proteins in HLB Symptom Development
	PI: L. G. Albrigo
	ABSTRACT: >Work is underway in the Wang lab to understand the mechanism by which the HLB bacterial infection leads to phloem plugging and necrosis as insufficient bacteria are present in the phloem to directly plug the phloem.  The procedure to obtain virulence factors from Ca. L. asiaticus was described in our last report. More than 10 potential virulence factors from the bacteria were cloned into the vector TMV30bGFP by PCR amplification and digestion with the restriction enzymes Pac1 and Xho1. The insertion of these genes in the TMV vector was confirmed by PCR amplification using gene specific primers, followed by sequencing.  In vitro transcription was done using T7 RNA polymerase.  The transcripts were then used to inoculate 4-5 week old Nicotiana benthamiana plants. Some plants expressed symptoms about 7 days after inoculation.  The symptoms shown by the empty vector and the vector containing the potential virulence factors are being monitored.  Of the 10 confirmed constructs, one construct has been shown to cause dramatic symptom changes in the Nicotiana leaves.  Currently, this gene is being studied in citrus for further confirmation. Ideally these constructs should be expressed only in citrus phloem where symptom expression would more closely mimic HLB.  Dr. Grosser has successfully used a construct that leads to only phloem expression of the inserted gene.  This procedure will be tried for the virulence factors next year.  Successful identification of the important virulence factors should help reveal the virulence mechanism of Ca. L. asiaticus, which factor(s) promote phloem disruption and possibly provide hints for management of HLB.
>Transgenic approaches to disrupt HLB associated callose-phloem protein plugging and phloem dysfunction in citrus continue. Buds of the transgenic grapefruit trees that over-express 1, 3-β glucanase were grown out on Macrophylla rootstocks and challenged with HLB by bud inoculation.  Only 4 of 44 plants had successful bud take and none of these show any symptoms 4 months after the inoculation attempt.  The other plants will be re-inoculated with infected  buds or psyllids in February after growth resumes.  The citrus ß-1,3-glucanases gene from Valencia embryogenic callus and young leaves has been cloned and multiple copies will be inserted in various citrus to see how these plants react to HLB infection. Five variations of Agrobacterium mediated or protoplast transformation using various plasmids are now perfected in the Grosser lab.  Using these methods over-expressed transgenic plants are being developed and will be tested to see if production of ß-1,3-glucan and phloem protein is blocked and to determine if these plants will show no or reduced symptoms when infected with HLB.  Reaction of plants that over production these compounds will also tell us something about their role in symptom development.
>Evaluation of field samples by TEM for the ratio of smooth to filamentous plugging  continues.   Field grown seed source trees of Swingle citrumelo were found with + PCR reactions for HLB.  Leaf samples of these were fixed for examination for typical phloem plugging and necrosis symptoms.  Further surveys will continue for any Carrizo seed source trees with HLB.  Carrizo showed less symptoms than Swingle in greenhouse and growth chamber challenges with HLB.  Based on lack of symptom development when infected, Poncirus trifoliata is another candidate for detailed phloem examination for possible tolerance to the HLB bacteria.
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