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	HEADLINE: Analysis of SEM, FISH, oral box, and progress on time-course
	TITLE: Gross and fine structure localization of Liberibacter in citrus psyllid Diaphorina citri organs: elucidating the transmission pathway.
	DATE: 01/10/2011
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Infection Responses]
	ABSTRACT: Obj1-DNA bar coding to establish the identity and diversity in south Florida (Stansly, Brown).PCR primers were used to obtain a ~1200 bp product; analysis underway for 50 seqs plus sequences obtained for potato psyllid (outgroup). 
Obj2-qPCR detection of Ca. Liberibacter in potato psyllids is optimized; in progress for the asian citrus psyllids (from etoh).

Obj3-Define the gross association of Ca. Liberibacter in thick sections…develop a ‘gross anatomical road map’ of Ca. Liberibacter accumulation in key organs, tissues, and cells; Obj4-Using the resultant ‘thick section road map’, elucidate at the TEM level the specific organs, tissues and cells where Ca. Liberibacter accumulates in the vector.  Adoption of the potato psyllid for study here in Arizona has proven to yield windfall savings in time, expense and manpower toward understanding the anatomical particulars of Liberibacter transmission. The most important observations came from dissection and staging of guts, from all instars, for the scanning electron microscope (SEM).  As this exercise was initially very labor intensive, specimens were processed in small lots. As observations and correlations came into view, we realized how powerful they were, revised our approach to the Objectives, and proceeded to increase our sample number (‘n’) many fold in association with the skill sets gained from the experience. We are now able to process larger lots rapidly and simultaneously, and so far, have examined a total of 195 uninfected and 138 infected guts. Results from these stagings have allowed us to develop several hypotheses and conclusions on the relationship between insect and pathogen, how the pathogen is transmitted, and the cost and benefit to the vector. We are now ready to draw up a manuscript on these findings for publication.

We are continuing this approach, and have redefined our “unit specimen” to include salivary glands and guts of each individual in separate clusters on the SEM stub. We can now directly correlate the degree of infection in the gut with the condition of the glands of each same individual.

We have attached a fluorescent label to the bacterium inside extirpated guts, and want to move to the next logical step- development of techniques to label the bacterium inside the nonextirpated gut, the latter residing in its native configuration inside the deshelled abdomen, surrounded by all the other organs and blood. We’ve developed the skills to deshell the exoskeleton from the fixed tissues inside, and are experimenting with methods to eliminate non-specific labeling. We will then commence time-course studies in association with the acquisition access studies summarized below.
Lastly, two directives for transmission electron microscope studies are in continuance. The first focuses on developing the probes needed to label the bacteria with colloidal gold. The second uses the techniques of Elliott (2007 Microscopy Today 15: 30-33) to stack Z-sections of the oral box into looped animations using PowerPoint and Macromedia Flash so that access by the bacteria can be studied in 3 dimensions.

Time course IAP and AAP studies are underway. Subsets of adult psyllids are allowed defined  feeding times, and assayed by qPCR to confirm bacterial presence, or prepared for SEM/TEM-hybridization analyses. 
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