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Required: What is the “headline” for this report (e.g. a one-sentence “newspaper headline” describing what you accomplished)

Liberibacter americanus genome sequencing is complete.

Proposal Title

Genomic sequencing to closure of a curated Florida citrus greening strain of Candidatus Liberibacter
asiaticus

Today’s Date ~ Sponsoring Organization (drop-down) Category (drop down)

3/31/12 Citrus Research and Development Foundation Culture, Molecular Biology, Koch's Postulates

REPORT UPDATE (500 words; summarize your accomplishments )

In the present study, performed in collaboration with Dr. Nelson Wulff at Fundecitrus, we have now closed the circular
genome of Ca. L. americanus (Lam) strain “S&o Paulo” isolated from infected periwinkle from Brazil.

A circular genomic DNA sequence of Ca. L. americanus (Lam) strain “S8o Paulo” isolated from infected periwinkle
(Vinca) in Brazil has been completed. The genome size is 1,195,199. The circular genome has been extensively
confirmed by PCR. Particular attention has been paid to confirmation of truncated or incomplete proteins and
pseudogenes. The average GC content of Lam is 31.12%. So far, 1,071 genes have been called, with 1,003 encoding
predicted proteins, and 9 encoding rRNA genes and 45 encoding tRNAs. There is a surprising lack of overall nucleotide
similarity among the Liberibacter asiaticus (Las) and L. solanacearum (Lso) sequenced strains. To see large scale
conservation of gene organization, the PROmer version of MUMer had to be used. This analysis revealed that the overall
gene organization and structure of the Lam genome is more similar to Lso than to Las. There are 851 genes common to
Lam, Lso and Las, 27 genes found in Lam and Lso but not Las, and only 8 genes common to Lam and Las but not found
in Lso. The latter included a DNA uptake competence gene.

As with both Liberibacter asiaticus (Las) and L. solanacearum (Lso), two prophage were found, and with somewhat
similar organization. As with Las, two circular forms were confirmed in Lam, with Lam-SC1 being 39,941 bp and Lam-SC2
being 16,398 bp in size. SC1 (and not SC2 as in Las) appears to replicate as an integrative plasmid prophage. This
stable plasmid lysogen can be useful for lysogenic conversion (host range and pathogenicity enhancing), and indeed
lysogenic conversion genes are found on these plasmid prophage---specificially peroxidases and adhesins.

SignalP was used to identify 21 predicted Lam proteins with Type Il secretion signals. Since Liberibacters occupy an
intracellular niche, Type Il secreted proteins would be immediately introduced into the phloem cell cytoplasm. These are
currently being further analyzed as potential effectors of disease.
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