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REPORT UPDATE (650 words)

The citrus industry in Florida is facing an unprecedented challenge by citrus huanglongbing (HLB). The causal agent of HLB
in Florida is believed to be Candidatus Liberibacter asiaticus (Las). In order to fulfil Koch's postulates, and conclusively state
that Las is the causal agent of HLB, it must be isolated in pure culture, be inoculated back to citrus, and cause the same HLB
disease. Our first objective of this project is to continue assessing requirements for the growth of Las in culture, including
amino acids, vitamins, other supplements, and "helper" organisms in order to establish the successful culture conditions.
The lab is systematically investigating these requirements. We have evaluated liquid, semi-solid and solid versions of S.
mercescens’ Purple medium , X. fastidiosa’'s XDM2, and XDM3 media , Spiroplasma’s C-3G medium , along with several
other complex media. We have varied carbohydrate sources, amino acid composition and added growth supplements. First
year results have enabled us to isolate Las PCR-positive colonies, an indication of week multiplication of the bacterium, but
we are at present unable to passage these colonies by solid or liquid media. New information from the first year of our
genome sequencing project (#13644) is being applied to pinpoint metabolic pathway deficiencies and other possible growth
requirements. Initial findings indicate that key enzymes in the oxidative phosphorylation pathway, which supplies ATP used
to produce energy for metabolism, are missing. The bacterium also appears to be lacking enzymes necessary for fatty acid
biosynthesis type Il which produces phospholipids for membranes and the cell wall. External sources for the products of
these pathways are being researched and used as supplements to our synthetic medium. In addition to optimizing the media
contents for the growth of Las, we have also been testing other bacteria that may act as a “helper” organism whose presence
or metabolic product(s) may be necessary for Las to grow in vitro. A few species of bacteria (Aerations altamirensis,
Phycibacter jejuensis and Agrococcus versicolor) isolated from HLB-infected periwinkle appeared to support the growth of
Las bacterium. We are continuing to screen and analyze the helper(s) and their metabolites for successful development of
culturing media. The second objective of this project is to develop artificial diets for psyllids. Our first year results indicated
that the diet on which adult survival has consistently been the best is a solution of sucrose and agar in water. A number of
different diet constituents have been tried including different types of sugar (sucrose, fructose, glucose, and equal mixes) and
proteins (casein), MS salts, honey, hydrated grounds of leaf tissue, linalool, limonene, myo-inositol, and orange juice. Acidic
deionized water is not as good as tap water due to pH differences (our diet has a pH of approximately 7.5). We are working
toward establishing a synthetic diet with the constituents of citrus phloem. Research on phloem sap composition was
initiated to elucidate the major nutritional components of the phloem sap. This research was initiated by first developing a
phloem sap sampling method. Comparison of different phloem sap collection methods has lead to the identification of a
seedling excision technique that provided enough sample to analyze the sugar composition. Using a gas
chromatography/mass spectroscopy (GC/MS) analytical method following derivitization of sugars with hydroxylamine and
trimethylsilylimidazole and using alpha-phenylglucopyranoside as an internal standard, we have accomplished the following:
We are currently able to resolve and identify the following sugars: sorbitol, mannitol, fructose, glucose, myo-inositol, sucrose,
trehalose, maltose, maltotriose and raffinose, mannose, allose, fucose other inositols, lactose, pentoses and heptoses. We
can resolve many more but identification of other resolved sugars will require more standard development. At the present
time, the standard phloem sap sampling method has lead to the identification of mannitol, fructose, glucose, myo-inositol,
sucrose, trehalose and maltose as potential components of the phloem sap.
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