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Proposal Title

Expansion of online genome resources for bacterial pathogens of citrus and development of a diagnostic
sequence database for Liberibacter species.
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REPORT UPDATE (500 words-It is not necessary in this public report to disclose your institution's proprietary information or intellectual property.)

The goals specified in the original 3-year proposal to CATP11 were to: (i) Design and implement a searchable Liberibacter
diagnostic sequence database, (ii) Assist with genome sequence assembly and analysis as needed by collaborators, (iii)
Generate analyses for newly released Liberibacter genome sequences and incorporate into the existing genome browser,
and (iv) Expand the genome browser at the CG-HLB Genome Resources Website to include other bacterial pathogens of
citrus. One year of funding was awarded and in that time goals ii-iv have been achieved. The principle features of the
CG-HLB Genome Resources web site is a GBrowse genome viewer providing a portal to navigate the genome sequences
and search their features. Originally hosting sequences for CLas psy62 and Ca. L. solanacearum, genome sequences
have been added during the past year for CLas gxpsy, Liberibacter crescens and Ca. L. americanus PW_SP. Gene
features encoded by the various genomes are hyperlinked to tracks detailing functional predictions and cellular locations,
with links provided to outside databases such as NCBI. Genome viewing can be problematic for draft genome sequences
such as CLam PW_SP. To facilitate easier visualization we have joined the CLam PW_SP contigs into a pseudomolecule
to facilitate linear visualization. In addition to adding sequences, the genome viewer is also designed to accommodate
links between individual genome features and biological characterization data, as illustrated by inclusion of the in psyllid/in
planta expression data generated by Yan et al (2013). Sequences for bacterial citrus pathogens Xylella fastidiosa,
Xanthomonas axonopodis citri, and Xanthomonas fuscans aurantifolii have also been added to the browser. Site usage is
tracked with Google Analytics. Excluding automatic indexers the site has averaged 1950 visits per year for the past three
years with repeat users accounting for 1/3 of the traffic.

One of our major goals has been to assist with genome sequence assembly and analysis as needed by collaborators. In
light of the increased attention being given to the CLas vector, Diaphorina citri, and the clear need for assistance on the
part of researchers involved in D. citri genome analysis, we expanded our bioinformatic efforts to include characterization
of both D. citri and its bacterial endosymbionts. This work has resulted in publication of the Wolbachia endosymbiont
genome sequence by my group (Saha, S, et al. 2012. Survey of endosymbionts in the Diaphorina citri metagenome and
assembly of a Wolbachia wDi draft genome. PLoS One 7:€50067). This publication includes a survey of the D. citri
genome assembly for sequences derived from a targeted list of endosymbionts and describes assembly and annotation of
the endosymbiont Wolbachia, of particular interest given that it has been successfully manipulated to control the mosquito
borne spread of dengue fever. Significant attention was given to ankyrin proteins and other genome features potentially
linked to interaction with the insect. The Wolbachia draft genome sequence has been added to the CG-HLB genome
browser with candidate host interaction factors included. We additionally contributed to characterization of the D. citri
transcriptome, published in Reese et al, 2013. Characterization of the Asian Citrus Psyllid Transcriptome. J Genomics
2:54-58. Recently we have begun work on describing genome features in the most recent D. citri genome assembly and
determining sequences of encoded proteins predicted to impact CLas survival and transmission. Sequences are being
communicated to collaborators Wayne Hunter (ARS, Fort Pierce) and Michelle Cilia (ARS, Ithaca) for expression analysis.
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