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REPORT UPDATE (650 words)

The objective of this project is to sequence the genome of the disease bacterium. Knowledge of the genes and gene
products associated with the bacterium will provide a better understanding of the biology of the bacterium and the disease.
This will increase the development of new approaches to disease management in such areas as rational drug design
(chemicals designed to target specific gene products that cause the disease) and gene therapy (addition to citrus of defense
genes). Knowledge of the genome will also give insight into the nutritional requirements of the bacterium and thus lead the
way toward methods of culturing the bacterium.

We have obtained and annotated a nearly complete 17X draft genome for Candidatus Liberibacter asiaticus using multiple
displacement amplification and 454 pyrosequencing technologies from a single Las-borne Asian citrus psyllid (Diaphorina
citri). The draft Las genome contains 1.22Mb assembled into 34 contigs with an average GC content of 37.4% . It was
annotated to contain three rRNA operons and 41 tRNA genes. Annotation also revealed a high number of genes involved in
active transport, including 40 ATP binding cassette transport genes, and a high number of genes involved in cell motility
(4.6%). All of these may contribute to virulence. Reconstruction of predicted Las metabolic pathways was carried out using
IdentiCS software and the enzyme models were used to map the Las data onto KEGG metabolic pathways. Las proteins
were also compared to those in the Transporter Classification Database of the Saier Lab. Las appears to have a limited
ability to perform aerobic respiration, a limited defense against reactive oxygen and is likely to be auxotrophic for at least 6
amino acids. This information is currently being applied to our culturing experiments (#13503). Consistent with its
intracellular nature, Las lacks Type Ill and IV secretion systems and extracellular degradative enzymes and their Type I
main terminal branch components. Several complete Type | secretion systems appeared in the annotated genome. There
are two primary functions for the Type | secretion machine. One is defensive, involving multidrug efflux, to protect against
toxic environmental chemicals, antibiotics produced by other bacteria, and phytoalexins produced by hosts. The other is
offensive, to secrete of a variety of degradative enzymes and offensive effectors, some of which are antibiotics and others
involved in plant or animal pathogenicity. Like Xylella fastidiosa, the causal agent of Pierce's Disease, only one copy of the
Type | gene, tolC was found. Since knockouts of the single tolC gene in Xylella are completely nonpathogenic and highly
sensitive to phytoalexins (Reddy et al., 2007), this raises the possibility of a chemical or gene engineered approach to attack
the single Las target. Multiprotein phylogenetic analysis confirmed Las as an early branching and highly divergent member of
Rhizobiaceae.

The whole genome shotgun sequencing project was submitted to GenBank (ABQWO00000000) along with the 34 contigs
(ABQW01000001-34), and a paper reviewing our progress has been submitted for publication. We continue designing
sequencing primers that are applied to primer walking, allowing us to determine ambiguous nucleotides and to fill
unsequenced gaps. At this time the genome is 99% complete.
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