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WHAT IS THE “HEADLINE” FOR THIS REPORT (e.g. a one-sentence “newspaper headline” describing what you accomplished)
Amorphous and filamentous phloem sieve element plugging materials associated with HLB identified.
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REPORT UPDATE (650 words; provide details about your headline)

Callose was identified by immuno-gold labeled callose antibody in transmission electron microscopy (TEM) as the
amorphous plugging material in HLB affected tree phloem sieve elements. An antibody specific to phloem protein 2 (PP2)
was obtained and this coupled with gold labeling showed that the filamentous plugging material was a lectin produced from
PP2 . Neither plugging material cross labeled with the antibody for the other material. A manuscript reporting these findings
is now being prepared. These plugging materials are responsible for the upset of normal phloem translocation of
carbohydrates to other parts of the plant and ultimately the root system is deficient in carbohydrates and starves (Etxeberria
et al, 2009, accepted). This may be the main reason for tree decline in response to HLB infection. Field samples are being
collected and prepared to determine the relative amounts of amorphous versus filamentous plugs in order to evaluate if one
type is more important than the other in disrupting phloem sap flow. Additionally, work is underway to understand the
mechanism by which the bacterial infection leads to this phloem plugging. Insufficient bacteria are present in the phloem to
directly plug the phloem.

Work is underway to determine how the causal bacteria elicits the over expression of phloem plugging materials. Currently,
one Agilent microarray has been designed based on the genome sequence of Candidatus Liberibacter asiaticus. The gene
expression analysis of the HLB pathogen is underway. More than 50 genes containing signal peptides for secretion and
other virulence factors have been selected for further analysis of their roles in pathogenicity.

Multiple genes for callose formation have been incorporated into grapefruit resulting in potential over-expression of this
material. Shoots of this material have been propagated on other citrus plants which will be challenged with the HLB bacteria
by using infected buds as soon as the shoots start to grow. The PP2 gene has been cloned into a protoplast transformation
vector and new sweet orange suspensions for protoplast transformation have been started. Transformation experiments will
begin this quarter. The amount of phloem plugging will be monitored in this material when it becomes PCR positive.
Rootstocks that do not show strong symptoms when challenged with the HLB bacteria in the greenhouse will be infected in
an isolated field location and evaluated for phloem plugging development as they become PCR positive.




	Todays Date: Albrigo
	Organization: UF Citrus Research & Education Center
	CATEGORY: [Management]
	DATE: 7/15/2009
	HEADLINE: Amorphous and filamentous phloem sieve element plugging materials associated with HLB identified.
	TITLE: Characterizing the Roles of Callose and Phloem Proteins in HLB Symptom Development
	PI: L. G. Albrigo
	ABSTRACT: Callose was identified by immuno-gold labeled callose antibody in transmission electron microscopy (TEM) as the amorphous plugging material in HLB affected tree phloem sieve elements.  An antibody specific to phloem protein 2 (PP2) was obtained  and this coupled with gold labeling showed that the filamentous plugging material was a lectin produced from PP2 .  Neither plugging material cross labeled with the antibody for the other material.  A manuscript reporting these findings is now being prepared.  These plugging materials are responsible for the upset of normal phloem translocation of carbohydrates to other parts of the plant and ultimately the root system is deficient in carbohydrates and starves (Etxeberria et al, 2009, accepted).  This may be the main reason for tree decline in response to HLB infection.  Field samples are being collected and prepared to determine the relative amounts of amorphous versus filamentous plugs in order to evaluate if one type is more important than the other in disrupting phloem sap flow. Additionally, work is underway to understand the mechanism by which the bacterial infection leads to this phloem plugging.  Insufficient bacteria are present in the phloem to directly plug the phloem.  

Work is underway to determine how the causal bacteria elicits the over expression of phloem plugging materials. Currently, one Agilent microarray has been designed based on the genome sequence of Candidatus Liberibacter asiaticus.  The gene expression analysis of the HLB pathogen is underway.  More than 50 genes containing signal peptides for secretion and other virulence factors have been selected for further analysis of their roles in pathogenicity.

Multiple genes for callose formation have been incorporated into grapefruit resulting in potential over-expression of this material.  Shoots of this material have been propagated on other citrus plants which will be challenged with the HLB bacteria by using infected buds as soon as the shoots start to grow.  The PP2 gene has been cloned into a protoplast transformation vector and new sweet orange suspensions for protoplast transformation have been started.   Transformation experiments will begin this quarter. The amount of phloem plugging will be monitored in this material when it becomes PCR positive. Rootstocks that do not show strong symptoms when challenged with the HLB bacteria in the greenhouse will be infected in an isolated field location and evaluated for phloem plugging development as they become PCR positive.

	EMAIL: albrigo@ufl.edu
	CONTRACT: NAS ID 2
	PHONE: 863 956-1151
	DURATION: 3
	YEAR: 1
	FUNDS: $125,000
	PERIOD: Yes


