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Motivation
The identification of ligand-binding sites in protein structures is an open problem in 
functional annotation and can help increasing the efficiency of molecular docking 
and de novo drug design. The aim of binding site prediction is the detection of 
specific regions in uncharacterized proteins that can be associated to the ability of 
binding ligands of biological interest (i.e.: nucleotides, metals, other compounds). 
The  major  problem  encountered  by  available  methods  is  the  identification  of 
binding pockets in protein structures analyzed in their unbound conformation.

Methods
Here we describe a new method for ligand-binding site  identification in  protein 
structures. The method assigns a propensity value to each aminoacid in a protein 
structure based on the local similarity of the residue and its neighbors with portions 
of other binding pockets of known structure, independently of the type of bound 
ligand. In order to calculate this value we created a non-redundant dataset of all 
the protein-ligand binding pockets present in the PDB [1] and a complementary nr-
dataset of all residues not belonging to any binding pocket. The structure to be 
analyzed is then used as a query in a search for small structural motifs using the 
Query3D local comparison program [2] in both datasets. The propensity value of 
each aminoacid is  calculated as the ratio between its  occurrences in  structural 
motifs matching the binding dataset vs. the non-binding one.

Results
PDBinders was trained on a set  composed of  1301 high quality non-redundant 
protein chains derived from the entire PDB and was able to discriminate binding 
residues with an average MCC of 0.27 and an AUC of 0.765. The method was 
validated on 337 protein structures in their holo and apo forms obtained from the 
LigASite  dataset  [3].  The  results  show  that  PDBinders  is  able  to  work  with 
comparable efficacy on both bound and unbound protein structures, achieving an 
average MCC of  0.23 (sensitivity 0.24, specificity 0.98) for the holo set and an 
average MCC of  0.22 for the apo set.  We compared PDBinders with  the well-
established Q-SiteFinder method [4] using the available server on the same set of 
reference structures. PDBinders and Q-SiteFinder gave similar results in the case 
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of bound structures, but our method performed sensibly better in the apo set of 
structures. 
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