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Formal Language Theory has been a good framework to build bioinformatic tools, especially for
motif prediction tasks. for example, D. Searls [1] proposed formal grammars to characterize
DNA and RNA biomolecules. The purpose of this work is to describe some motif prediction tools
that we have developed by taking the formal language approach.
In this work, we describe tools that characterize the following motifs: (1) RNA/single stranded
DNA hairpin structures, (2) nucleotide mutations (pairwise alignments), (3) RNA pseudoknots,
and (4) DNA recombination through splicing sites. for the first task, we use non-regular
languages based on the iterated and bounded hairpin languages [2], for the second task, we
use classical operations over strings [3], for the third task we use stochastic context-free
grammars [4] and Watson-Crick finite automata [5] and, finally, for the fourth task we use finite
automata [6].

We discuss the (dis)advantages of specific (stochastic) language parsers, and its corresponding
computational complexity. We establish some guidelines for a general strategy to apply formal
languages in the development of good motif prediction tools. We propose grammatical inference
as a good approach for the training of this tools, and we conclude by introducing BIOLANG a
formal language approach to characterize biosequences, which actually is work in progress.
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