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	HEADLINE: Callose deposition and inhibited symplastic transport in the ph
	TITLE: Correlative microscopic and molecular characterization of the microbiome in the citrus phloem tissue
	DATE: 11/10/10
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Infection Responses]
	ABSTRACT: The main objective of the project is to identify all the microorganisms in the phloem cells of HLB affected citrus trees. To this end, we carried out extensive microscopy imaging of vascular tissues from Candidatus Liberibacter asiaticus (Las) infected citrus and periwinkle plants. The following are conclusions from our investigation.1) Las is the sole type of bacterium morphologically identified in the phloem of Las infected (Las+) citrus plants. Neither mollicutes (bacteria without cell wall) nor flagellated bacterial cells were detected. Occasionally, Citrus tristeza virus was seen in companion cell nuclei in the Las+ phloem of citrus plants.2) Phage particles were observed in Las+ periwinkle phloem cells. The phage particles were detected only in Las+ periwinkle plants and they appear to lyse Las cells. Based on their structural features, the phage particles seem to be a member of Podoviridae. To the contrary, no phage particles were identified in Las+ citrus phloem cells.3) In the phloem cells of Las+ infected leaves, excessive amounts of callose accumulate around the plasmodesmata (PD) and sieve pores.4) The leaf chlorosis symptom of HLB is due to starch over-accumulation in the leaf chloroplasts and callose deposition in the phloem takes place prior to leaf chlorosis.5) Rate of photoassimilate export from leaves is reduced in Las+ plants.These results provide evidence that Las is responsible for HLB symptoms and that callose formation around PD and sieve pores of Las+ plants could disrupt phloem transport. The low titers of Las and inactivation of symplastic transport in HLB infected trees suggest that the HLB symptoms are self-inflicted by the plant’s response to Las infection rather than caused by direct injury to the phloem by Las cells or by physical occlusion of the phloem by bacterial proliferation. We have submitted a manuscript to Phytopathology reporting conclusions 1, 3, 4, and 5. Conclusion 2 will be published in a manuscript from Dr. Dean Gabriel’s lab.
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