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Objective 1 (confirm biofilm formation by X. citri subsp. citri (Xcc) in comparison with other bacteria that are well known to
form biofilms). When grapefruit, Citrus macrophylla, Swingle citrumelo, and Carrizo were spray inoculated and kept under
greenhouse conditions, aggregate formation was most prevalent on Swingle and Carrizo, reduced on C. macrophylla, and
greatly reduced on grapefruit. Conversely, lesions were most prevalent on grapefruit, moderate on C. macrophylla, and
infrequent on Swingle and Carrizo, although all four hosts developed lesions after injection-infiltration. This suggests a
host interaction between biofilm formation and Xcc infection. Expression of genes, gumD, cheZ and rpf, involved directly
or indirectly in biofilm formation is under evaluation. Detection of a gumD RNA fragment previously demonstrated to be a
viability marker was higher in aggregated than in planktonic bacteria which is correlated with higher survival after 3 or 7
days in aggregates compared to suspension bacteria. Expression of cheZ involved in signal transduction for cell motility
was initally higher at the onset of aggregate formation (3 dpi) but decreased once the biofilm was formed. This implies a
role for bacterial motility at initial stage of biofilm formation. Expression of rfp involved in quorum sensing is lower in
planktonic than in aggregating cells and in biofilm after 7days. This preliminary result confirms the importance of quorum
sensing in the aggregation of Xcc bacteria which may serve as a target for disruption of the Xcc infection process.
Objective 2. New disinfectants were evaluated for their ability to inhibit biofilm formation or disrupt bacterial aggregates.
Zixvirox and Aquazix are used as surface disinfectants for food and have reported activity against biofilms. Aquazix is a
mixture of hydrogen peroxide and silver as active ingredients. Zixvirox is a mixture of hydrogen peroxide and peracetic
acid. Different concentrations of these products were tested against planktonic Xcc and as inhibitors of biofilm formation.
To assess the effect on planktonic bacteria, culturability on LB medium plates and viability by membrane integrity
(live-dead kit) assay were measured. Zixvirox at 0.03% and Aquazix at 2% were 100% effective for killing bacteria in
suspension and complete disruption of cell integrity was confirmed by live dead assay. To evaluate the effect of these
products on biofilm, aggregation was observed on borosilicate plates using a non stable Gfp strain and confocal laser
scanning microscopy. At sublethal concentrations, Zixvirox was not completely effective for inhibition of biofilm formation
because some bacterial aggregates formed. Aquafix at sublethal concentration prevented aggregation whereas bacteria
were still viable in culture suspension. Although Aquazix and Zixvirox show promise as disinfectants, further assays are
needed to confirm their activity as biofilm inhibitors. The effect of peroxide, CuS0O4, SOPP, NaCl and NaCIO at different
concentrations was evaluated after 30 minute exposure of preformed biofilms on slides. Efficacy for disruption of bacterial
aggregates varied with the compound. Treatments with SOPP, NaCl and NaClO disrupted the biofilm. CuSO4 or peroxide
did not disrupt and may have stimulated biofilm formation based on the observed higher aggregation. Currently, assays
are underway to evaluate the viability of bacteria in aggregates after bactericide treatment of the preformed biofilms.
These assays are based on respiratory activity of the aggregate and fluorescence detection of non stable Gfp expressing
strains.
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