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Introduction

Remote homology detection for protein sequences is one of the important and well-studied problems
in Bioinformatics. Many algorithms have been developed for this purpose. The Smith-Waterman
(SW) dynamic programming algorithm was developed in early 1980’s [8], and is still used widely
today. In 1990’s, many methods were developed based on profiles [1] and hidden Markov models [2, 4].
In 2000’s, methods using SVMs (support vector machines) were developed such as the SVM-Fisher
method [3]. Recently, Liao and Noble proposed the SVM-pairwise method [5], which uses a vector
of pairwise similarities with all proteins in the training set. Quite recently, we proposed a new SVM
based method (SVM-SW), which uses the SW algorithm as a kernel function [7]. Though we do not
yet succeed to prove that the SW score is always a valid kernel, SVM-SW worked successfully in all
cases we tested. In this poster abstract, we briefly show the results of comparison of algorithms for
remote homology detection using the SCOP database [6].
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Method and Results

We compared SVM-SW with SVM-pHMM, SVM-Fisher, SVM-pairwise, PSI-BLAST, HMMER, and
SAM, where SVM-pHMM is an SVM-based method that uses the score output by a pair HMM
model [7].In order to evaluate the accuracy of each method, we follow the benchmark procedure used
in [5]. The algorithms are tested on their ability to classify protein domains into superfamilies in
the Structural Classification of Proteins (SCOP) [6] version 1.53. We used the data set provided at
www.cs.columbia.edu/compbio/svm-pairwise/. As a performance measure, we used ROC 50 scores
to compare different homology detection methods. The ROC50 score is the area under the receiver
operating characterestic curve - the plot of true positives as a function of false positives - up to the
first 50 false positives.
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Conclusion

The results of comparison show that the SVM-SW method significantly outperforms all existing, stateof-the-art algorithms we tested. Moreover the CPU time of SVM-SW is an order of magnitude shorter
than the CPU time of SVM-pairwise. Therefore, we can conclude that SVM-SW is currently the best
method for detection of remote homology.
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Figure 1: Comparison of seven homology detection methods.
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