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

Web-server development finished, web-server available for use

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)

6/30/11 Citrus Research and Development Foundation ’ Unclassified

REPORT UPDATE (500 words; summarize your accomplishments )

We converted our experience gained from the computational analysis of Candidatus Liberibacter asiaticus proteome into a
fully automated web-server for researchers to use. Computational sequence analysis, that is, prediction of local sequence
properties, homologs, spatial structure and function from the sequence of a protein, offers an efficient way to obtain
needed information about proteins under study. Since reliable prediction is usually based on the consensus of many
computer programs, meta-severs have been developed to fit such needs. Most meta-servers focus on one aspect of
sequence analysis, while others incorporate more information, such as PredictProtein for local sequence feature
predictions, SMART for domain architecture and sequence motif annotation, and GeneSilico for secondary and spatial
structure prediction. However, as predictions of local sequence properties, three-dimensional structure and function are
usually intertwined, it is beneficial to address them together.

We released a MEta-Server for protein Sequence Analysis (MESSA) to facilitate comprehensive protein sequence
analysis and gather structural and functional predictions for a protein of interest. For an input sequence, the server exploits
a number of select tools to predict local sequence properties, such as secondary structure, structurally disordered regions,
coiled coils, signal peptides and transmembrane helices; detect homologous proteins and assign the query to a protein
family; identify three-dimensional structure templates and generate structure models; and provide predictive statements
about the protein's function, including functional annotations, Gene Ontology terms, enzyme classification and possible
functionally associated proteins. We tested MESSA on the proteome of Candidatus Liberibacter asiaticus. Manual curation
shows that three-dimensional structure models generated by MESSA covered around 75% of all the residues in this
proteome and the function of 80% of all proteins could be predicted.

MESSA is free for non-commercial use at http://prodata.swmed.edu/MESSA/
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