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500 Proteins from KEGG analyzed, ABC transporters studied

Proposal Title

Insight into the causative agent of citrus greening disease (HLB) using
computational structure/function analysis of genome encoded proteins.

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

12/28/10 Citrus Research and Development Foundation ’ Infection Consequences

REPORT UPDATE (500 words; summarize your accomplishments )

During the second period, we accomplished manual verification of structural and functional predictions for Candidatus
Liberibacter asiaticus proteins incorporated in KEGG pathways. And as a pilot study for a more in-depth analysis of a
crucial subsystem, we carried out a project to classify all the ABC-transporters in Liberibacter. More specifically, in order to
understand the function of a protein in the context of the whole organism, we manually analyzed proteins in subsystems or
pathways from KEGG. For all proteins included in KEGG (about 500 proteins, half of the genome), we selected the best
homologous template for structure modeling, analyzed the domain architecture and predicted the function by combining
the evidence from homology, structure prediction, surrounding genes in the genome, and the integrity of each pathway.
For 95% of the proteins in these major pathways, we were able to provide a confident structure prediction and most of
their functions can be predicted. By comparing with the pathways in close bacteria, e.g. Rhizobium etli, we noticed several
inconsistencies within the Liberibacter genome. Some key enzymes appeared missing, and others did not fit in the context
of a pathway. The former cases may reveal non-homologous iso-functional enzymes which can be used as possible
targets to control the bacterium.

On the other hand, we carried out an in-depth study of all ABC-transporters in Liberibacter. Starting with ABC-transporter
ATPase, which is a conserved family of proteins with diagnostic sequence and structure motifs, we assembled all the
component proteins of ABC-transport system. We attempted to clarify their functions by comparative analysis, classified
their structures and studied their evolution. The manuscript describing the results is currently in preparation. Briefly, we
found 17 ABC-transporter ATPases in the genome and identified 15 ABC-transport complexes consisting of 39 proteins in
total. The two remaining ABC-transporter ATPase homologs apparently do not function as ABC-transporters. One of them
was homologous to SufC, which is part of the iron-sulfur cluster assembly complex. The other one (gi|254780233) is
homologous to ChvD, which is involved in regulation of virulence gene expression in Agrobacterium tumefaciens. Given its
important function in virulence gene expression of a close bacterium, we proposed that this gene should be of interest.
Currently, we are trying to expand the manual structure-functional analysis to proteins that are not mapped in KEGG.
These proteins usually have fewer homologs available to base our predictions on, so for many cases, ab initio methods to
fold proteins in silico will be applied. In addition to ABC transporters, we also will carry out in-depth analyses of other
interesting systems in the bacteria, such as other transporters and sugar metabolic pathways. We believe that such an
analysis will result in better understanding of the physiology of this bacteria and the mechanisms of its virulence.
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