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Alignment-free sequence comparisons using k-word matches

A common problem faced by biologists is finding a close match in a database to a given

DNA or protein sequence. This is used, for example, to identify homologous genes or

proteins in a particular species, or to find genes related by a common ancestor in two

different species. The most popular, currently available sequence matching algorithms

attempt to align long sequences. This may not always be appropriate when related se-

quences have been rearranged or spliced, or when identifying short regulatory motifs.

We are developing an alignment free method, called k-word matches. The idea is to use

as a comparison statistic the number of exact or partial short word matches of a given

pre-specified length. We have found accurate representations of the statistical properties

of word match counts under suitable null hypotheses, and are developing fast computer

algorithms for biological applications.
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