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Many proteins are known to function by interacting with their ligands. Determination of the
ligand binding sites (LBSs) in proteins is essential for the identification of their protein functions.
In addition, understanding the relationship amongst LBSs should give valuable knowledge for the
annotation of their functions. Although an exhaustive comparison among local structures of LBSs
has so far been addressed, such comparison among local surface patches of LBSs has never been
addressed due to computational complexity. Thus, it is worth attempting to perform the
exhaustive comparison among patches and to classify them based on their geometrical and
physicochemical similarities.

In this study, representative patches were selected and prepared for the exhaustive comparison
among them. A hierarchical clustering on them was then performed using a geometric-based
similarity search method developed by the current study. Consequently, I found that common
patches are shared by distantly related proteins or by proteins with cross-fold similarity. I also
revealed the diversity of the patches. Furthermore, the similarities amongst the patches were
compared with other sequential or structural similarities amongst the LBSs, and the unique nature
of the patches was clarified. In addition, the representative patches were implemented as an
optional patch database into the search service ‘eF-seek’, which was developed to identify LBSs
in proteins based on molecular surface similarity, accelerating computation without reducing its
performance.

Moreover, I developed an accurate computational method to predict RNA-binding sites in
proteins using a Support Vector Machine with sequence features; position specific scoring
matrices, interface propensity, predicted accessibility and hydrophobicity. This is because RNA is
one significant ligand, and also because RNA-binding proteins have been recently known to be
involved in the wide range of human diseases such as neurological disorders and cancers. The
proposed method outperformed previously published methods. It was then implemented as a web

server in order to provide accurate predictions for experimentalists to perform more targeted
experiments for functional annotations of the putative RNA-binding proteins.
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