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Structure-based virtual screening approaches fall into two main classes: those based on protein 
coordinates and those based on ligand coordinates. When a protein-ligand cocrystal is available in an 
industrial project setting, virtual screening using docking has become the method of choice. In recent 
years, shape-based virtual screening methods have become increasingly popular in the field of 
computer aided drug discovery and are established as important tools for virtual screening. The method 
were used, among others, to find ZipA-FtsZ protein- protein interaction inhibitors, for the identification 
of a novel class of cannabinoid receptor 1 antagonists,  for screening on cruzain inhibitors, aiming at 
improved selectivity over cathepsin L., for investigations on 30 selective G-protein coupled receptor 
agonists, screening of HIV entry inhibitors for the CXCR4 (a CXC chemokine receptor) and CCR5 
(chemokine (C- C motif) receptors, and so forth. The increasing popularity of the method underscores 
the necessity to systematically investigate the efficiency of method compared to other methods, and 
also to find out the limitations and optimal usage for shape-based virtual screening. The presentation is 
an overview of some representative papers on this growing field. 
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Summary: 
 
The evaluation of efficiency of 3D molecular shape-based virtual screening methods were presented in 
the articles. It was shown, that the method, even though it uses only the molecular structure of an active 
ligand as the sole information, can detect pharmacologically active molecules. The software called 
ROCS was the subject of the most investigations, and it has been shown to compare favorably with 
various docking tools. It was concluded by various studies that the method has a more consistent 
performance regarding protein targets. The software is surprisingly only slightly sensitive to the 
conformation of the query molecule, and artificially generated minimal structures can also give 
comparable results instead of the bio-active conformer (which is not always available). The biggest 
limitation of the method, the larger number of false negatives (compared to docking) can be 
successfully eliminated by using a set of active ligands as queries. 
 
 


