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WHAT IS THE “HEADLINE” FOR THIS REPORT (e.g. a one-sentence “newspaper headline” describing what you accomplished)
Genomic sequencing of Ca. Liberibacter americanus from Brazil and complete circular genome of L.asiaticus phage SC-1.

TITLE and CONTACT INFORMATION

Proposal Title Genomic sequencing to closure of a curated Florida citrus greening strain of Candidatus Liberibacter
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REPORT UPDATE (650 words; provide details about your headline)

This project has three objectives: 1) gap closure of Ca. Liberibacter asiaticus (Las) found in Florida; 2) complete genomic
sequencing to closure of Ca. L. americanus (Lam) strain Sdo Paulo from Brazil, and 3) comparative genome analysis of Las
and Lam to attempt to determine common factors enabling pathogenicity to citrus.

This project is complementary and synergistic to work that was recently published (Duan et al. 2009. MPMI
22:1011-1020), in which the nearly complete genomic sequence of Las strain psy62, extracted from infected psyllids, was
obtained. Within psy62, many unique genes of unknown function are found and it is difficult to establish which genes among
the many unique unknowns might be important to enable pathogenicity on citrus. If the same unknown genes are found in a
different species that causes the same disease (Huanglongbin, or HLB) on citrus, this information can considerably focus the
research priorities for candidate genes that may be investigated as possible targets for chemical or genetic control of HLB.
Our approach is to obtain the complete genomic sequence of a different Liberibacter species, Lam, that also causes HLB,
and compare it to psy62.

In collaboration with Fundecitrus in Brazil, DNA samples extracted from citrus midribs infected with Lam were purified on
pulsed-field gels by Dr. Nelson Wulff and brought to UF. We used multiple displacement amplification (MDA) to obtain
sufficient DNA for sequencing. Two trial shotgun libraries were constructed, one from each sample, and tested for quality by
454 sequencing. After bioinformatics filtering, Sample 1 yielded 1.6 Mb of sequence, of which 13 kb (0.8%) was new Lam
DNA sequence. Sample 2 yielded 9.2 Mb of sequence, of which 41 kb (0.4%) was new Lam DNA sequence, resulting in 54
kb of new Lam DNA sequence to date. More importantly, the principle contaminating DNA from these trial runs was
identified as citrus mitochondrial DNA, which guided modification of our extraction method so that this contaminating DNA
has now been greatly reduced from a third DNA sample, which has been sent for full scale sequencing.

In anticipation of a draft Lam genome, subsequent Las/Lam genome comparisons, and also to help close remaining gaps
in the psy62 genome, two fosmid libraries were constructed using DNA extracted from HLB infected citrus, one from Lam
strain S&8o Paulo and one from Las strain UF506. Each library consisted of 1100 fosmid clones, both with an average insert
size of ca. 31 kb, cloned in fosmid vector pCC2FOS. The Las UF506 library was used to close gaps surrounding 8 unjoined
contigs of psy62, all containing phage-related genes. DNA probes were made as PCR products amplified from Las infected
citrus and used to probe nylon blots of the UF506 fosmid library. Eight fosmids were identified and partially sequenced to
join 7 previously unjoined psy62 contigs to form one complete 40,048 bb circular phage genome (named SC-1) plus one 31
kb contig, potentially representing a highly related but separate phage SC-2. SC-1 has 28 direct repeat regions. Both SC-1
and the SC-2 supercontig were validated by PCR amplification of HLB infected citrus along 89% of their entire lengths.
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