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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE: Previously, we have demonstrated that phylogenetic motifs, sequence fragments 
that reproduce the overall familial phylogeny, represent very good protein functional sites predictions. In 
this proposal, we introduce an improved algorithm for phylogenetic motif detection. Additionally, this 
project serves as a test case for outsourcing of bioinformatics-related projects. Agiline Inc. will provide all 
funding necessary for paying of two off site programmers to implement the new algorithm.  

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: Sequence motifs identify important conservations within 
the protein, and are routinely used with success in characterizing unknown protein sequences from 
genomic sequencing, microarray screening, mass spectrometry, and related experimental methods. 
Several recent efforts also employ sequence motifs to predict functional sites from sequence. 
Unfortunately, these efforts suffer from exceedingly large numbers of false positives. The main research 
objective of the proposed work is to develop and apply improved functional site prediction schemes that 
use protein motifs conserving the overall phylogeny of the family. The motivation for the proposed work 
originates from the growing amount of evidence implicating motifs conserving phylogeny as those 
directly related to structure and/or function. Currently, we predict Phylogenetic Motifs (PMs) using a 
sliding sequence window algorithm that evaluates the phylogenetic similarity of all possible sequence 
windows. All overlapping windows scoring past some threshold are deemed PMs. This approach has 
proven powerful and has been published several times (Livesay et al, 2005; La et al, 2005; La & 
Livesay, 2005a; La & Livesay, 2005b). However, it suffers from one key problem – that being that the 
statistical significance of the alignment window trees is suspect due to calculating phylogeny on such 
small sequence fragments. In order to resolve this problem, we introduce a new algorithm for PM 
detection. Similar to Expectation Maximization (which basically allows motif widths to expand till the 
expectation begins to suffer), we will implement a Phylogenetic Similarity Maximization algorithm to 
“grow” PM windows, thus improving the statistical stability of the trees because they are now 
fundamentally based on larger sequence regions. 

EXECUTIVE SUMMARY [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]: Early genomic sequencing efforts promised to revolutionize biology and 
medicine. Large-scale genome sequencing has provided the “blueprints” of many living organisms. 
However, this overwhelming abundance of genomic information is creating nearly as many problems as 
it provides answers. The information avalanche can only be dealt with through development of highly 
accurate bioinformatic methods for storing, annotating, and comparing the data. One key set of tools 
required are accurate methods to analyze and catalog “important” features of each protein sequence 
encoded within a genome. With new bioinformatic tools that identify such features in hand, the promised 
biological and biomedical insights will be more forthcoming. Sequence regions that are responsible for 
protein structural stability and proper enzyme function are frequently viewed as “important”. It is 
generally accepted that protein motifs (conserved areas within sequence or structure) describe these 
critical regions. Previously, we have demonstrated that Phylogenetic Motifs (PMs) represent very good 
protein functional site predictions from sequence. In this proposal, we introduce an improved PMs 
detection algorithm, which resolves a long-standing problem inherent to our original PM detection 
algorithm. Implementation of the newly proposed Phylogenetic Similarity Maximization (PSM) algorithm 
should greatly improve the statistical significance of the identified PMs. 
 
 
 


