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REPORT UPDATE (650 words)

The presumed causal agent of citrus HLB, Candidatus Liberibacter spp., is to date a non-cultured, phloem-restricted, gram-
negative alpha-proteobacterium. Consequently, little progress has been made to understand this bacterium, to sequence its
genome, or even to determine its genome size, all routine tasks for most other bacteria. Very few HLB sequences have been
cloned by conserved probes, degenerate primers, or genomic walking methods; these slow, inefficient methods have only
claimed shorter than 30 kb of the pathogen genome cloned over the years. On the other hand, the inability to culture HLB in
vitro continues to preclude simple isolation of the pure bacterial DNA. Enrichment of the bacterial genome, by removal of
host citrus genome, is necessary for subsequent cloning and sequencing.

In the first year of this project, we fulfilled the first two proposed objectives listed in the timelines and milestones. We
developed and validated a novel and efficient adaptor-based genomic subtractive enrichment protocol, which enables the
nearly complete removal of host DNA and maximizes the likelihood of cloning only bacterial sequences from the extremely
low titer of the bacterium present in infected tissues. Because of the low titer of the HLB pathogen genome and
overabundance of the host genome, maximal DNA reassociation, as complete as possible removal of the host genome, and
prevention of any remaining host from cloning have been critically optimized in this protocol. We constructed two genomic
subtractive libraries, with over ten thousand clones in total, using the protocol. Screening of the libraries and construction of
more libraries are continuing. All non-host clones will be re-organized into new plates and delivered to sequence.

Constructing Liberibacter genomic DNA libraries, and sequencing and assembling the genome rank third in the overall
National Research Council (NRC) priority research topics. The genome sequence is not only prerequisite to decode the
functional genes and regulatory elements, but also crucial to understand the molecular mechanism of the disease
transmission, infection, pathogenicity, as well as to provide guidance for the bacterium culture, disease management, and
development of citrus resistance. Other approaches are being pursued by other labs; it should be very valuable when
multiple sequences are assembled to compare the results from the different approaches. It is possible that other bacterial
genomes, potentially associated with HLB disease, might also have been sequenced through some of the different methods,
and knowledge of such other genomes may be critical to complete understanding of HLB disease.
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