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Abstract tesi di dottorato

In this thesis, we address the problem of the discovery of both short and long repeated patterns in
biological sequences. For what concerns short repetitions, we focus on exact methods for the
extraction of structured motifs approximated with the Hamming distance. We perform a comparison
of dierent approaches to this problem both on synthetic and biological data in order to deduce a set
of conditions on parameter sets which should allow biologists to choose the more suitable tool for
their needs.

The output size of algorithms to find motifs might be very large (namely exponential in the
approximation degree) and redundant, making the output often unreadable, next to slow down the
inference itself. We aim at removing the redundance in the output mainly due to nested motifs, and
hence, in this thesis, we extend some notions of maximality already defined for exact motifs to the
case of approximate motifs with Hamming distance, and we give a characterization of maximal
motifs on the suffix tree. Given that this data structure is used by a whole class of motif extraction
tools, we show how these tools can be modified to include the maximality requirement without
changing the asymptotical complexity.

For what concerns long repetitions, we address the problem of finding long repeats having two or
more occurrences in a set of sequences. This problem is computationally challenging when a certain
non negligible number of insertions, deletions and substitutions are admitted among repeat
occurrences. We present an ab initio method, called MRF, which finds long repeats in one or more
sequences taking advantage of a filtering technique which discards as many as possible fragments
of the sequences that are guaranteed not to contain any searched repeat. The information gathered
by the filter is then used in a successive inference phase performed on filtered data. To the best of
our knowledge, MRF is the first tool that can deal with repeats occurring possibly several times,
that have length of hundreds or thousands of bases, and whose occurrences may differ in even more
than 10% of their positions in terms of substitutions and indels.

La sottoscritta é a conoscenza che, ai sensi dell’art. 26 della legge 15/68, le dichiarazioni mendaci, la falsita
negli atti e ['uso di atti falsi sono puniti ai sensi del codice penale e delle leggi speciali. Inoltre, la
sottoscritta autorizza al trattamento dei dati personali, secondo quanto previsto dal D.Lgs. n. 196/2003 del
30 giugno 2003 e successive modifiche ed integrazioni, per le finalita di cui al presente avviso di
candidatura.

Maria Federico



