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Abstract. Comparative docking generates structures of protein-protein com-

plexes using known structures as the templates for modeling. The detection of 

templates is often based on structural similarity between the modeling target 

complex and the experimentally determined complexes. The performance of the 

template-based docking significantly decreases when the templates are only 

moderately similar to the target. We developed a non-structural score, which is 

complementary to the structural similarity scoring, based on the target/template 

similarity of the Gene Ontology annotations. A combined scoring function im-

proves discrimination of wrong templates, enhancing the reliability of the dock-

ing. 
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Structural characterization of protein-protein interactions (PPI) is important for under-

standing life processes at the molecular level. Experimental techniques, due to their 

inherent limitations, can determine structures only for a fraction of known PPI. Thus most 

PPI have to be modeled by docking techniques. Template-based docking generates 

structures of complexes using known structures as the templates for modeling. It is 

increasingly the method of choice for large-scale structural studies of PPI [1]. The 

detection of templates is often based on structural similarity between the modeling target 

complex and the experimentally determined complexes, quantified by TM-score from 

TM-align algorithm [2]. However, the performance of the template-based docking 

significantly decreases when the templates are only moderately similar to the target (TM-



score 0.4 – 0.6) [3].  We developed a non-structural score, which is complementary to the 

structure-based scoring, based on the target/template similarity of the Gene Ontology 

(GO) annotations [4] (GO-score). A number of algorithms that determine similarity 

between single GO-terms [5] were applied to protein-protein complexes. Previous studies 

on similarity of the GO-terms [6,7] utilized only the most populated "molecular function" 

domain of the GO annotations. We showed that taking into account all three ontology 

domains (molecular function, biological process, and cellular component) significantly 

improves detection of the templates. A combined scoring function consisting of the TM-

score and the three GO-scores was developed and tested on a non-redundant set of 587 

protein-protein complexes, using 4,950 template structures [8] from the DOCKGROUND 

resource [9]. The results show that the GO-scores improve discrimination of wrong 

templates, enhancing the reliability of the docking. 
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