Using Kleisli to Bring Out Features in BLASTP Results
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Abstract

BLASTP gives a good overall indication of what function a protein might have. However, anal-
ysis of BLASTP reports to discover various domain features in the protein is still tedious. We
address this problem by using the modern data integration system, Kleisli,! to bring out anno-
tated features of BLASTP results. We further strengthen our solution by incorporating additional
information from SEG, ClustalW, hmmPfam, etc. It is also noteworthy that the codes of our
implementation is sufficiently short to be presented in its entirety.

1 Introduction

Computer-assisted analysis of protein sequences is extensively used in sequence database searches.
The result of such searches is used for the rapid identification of functions of a protein by analogy
to proteins of known functions. One of the most popular tools for this purpose is BLASTP [2] or its
several relatives | ete.]

The basic version of BLASTP operates as follows. e submit a protein sequence. A big database of
sequences is scanned for similar sequences or abusing the term slightly homologs. Once the scan
is completed BLASTP produces a summary and a detailed report of the hits. The summary is a
list of homologs that are found and their similarity score. The detailed report is a list of pairwise
alignments for each region of each homolog that has significant similarity to our protein. As a result if
the alignments extend strongly over the whole of our protein we can roughly tell what kind of protein
we have. owever if the alignments are in scattered regions more tedious work is needed to examine
these alignments to figure out the overall function of our protein. oreover if we wish to have a more
detailed idea such as identifying various domains and active sites than the overall function of our
protein even if we have some alignments that extend over the whole of our protein some tedious work
is still needed.

hat does the tedious work involve At the very least it means going to ntre [ | to fetch the
enPept report associated with each interesting homolog so that we can inspect the feature table
in this report to see if the aligned regions fall within any interesting feature or domain annotated in
the feature table. Then we have to copy these regions to a file and perform a Clustal [ ] multiple
alignment to check if the positions that aligned with our protein are interesting conserved positions.































