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Abstract

DNA-binding proteins are central to gene regulation and are therefore of great biological
significance. Experimental determination of such proteins is time consuming and
computational approaches to predict DNA-binding sites in proteins are likely to be helpful
in understanding interactions and providing candidates for performing experiments.
Sequence and structure-based predictions are of particular interest in this context. In
this work, I have developed machine learning methods to predict regions in protein sequences,
which preferentially bind to specific nucleotides or dinucleotide steps in double stranded
DNA. In addition, I have analyzed conformational changes in DNA-binding proteins induced
by protein-DNA complex formation, whose understanding is essential for subsequent
prediction of DNA-binding sites from unbound protein structures, with well known
computational techniques such as docking. Results show that individual residues have clear
preferences for binding to one or the other nucleotide. Machine learning methods, taking
account of evolutionary and sequence neighbor context can predict specific DNA-binding
residues in proteins with good success. An analysis of conformational changes reveals
salient features of DNA-induced structural transitions, which have been discussed at a

single residue level, as well as overall protein structure.
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