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suited to serve as a 
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http://3dmol.csb.pitt.edu 
Rego, N., & Koes, D. (2014). 3Dmol.js: molecular visualization with WebGL. 

Bioinformatics. doi:10.1093/bioinformatics/btu829
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Pharmacophore 
A spatial arrangement of molecular 
features essential for biological activity

Pharmer Efficient and Exact Pharmacophore Search

Koes, D. R., & Camacho, C. J. (2011). Pharmer: efficient and exact pharmacophore search. 
Journal of Chemical Information and Modeling, 51(6), 1307-1314. doi:10.1021/ci200097m
Koes, D. R., & Camacho, C. J. (2012). ZINCPharmer: pharmacophore search of the ZINC database. 
Nucleic acids research, 40(Web Server issue), W409-414. doi:10.1093/nar/gks378
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Pharmer Efficient and Exact Pharmacophore Search
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GPL/BSD License
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ShapeDB Indexed Search of Molecular Shapes

Align to Moments of Inertia Voxelize

Oct-tree 
• Scales with Surface Area, not Volume 
• Fast Intersection/Union Operations
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ShapeDB Indexed Search of Molecular Shapes
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MIV MSVMIVMSV

MSV 
Minimum Surrounding Volume 

Union

MIV 
Maximum Included Volume 

Intersection

Matching and packing algorithm for 
efficient and effective initialization

ShapeDB Indexed Search of Molecular Shapes

Koes, D. R., & Camacho, C. J. (2014). Shape-based virtual screening with volumetric aligned molecular shapes.
J Comput Chem, 35(25), 1824-1834. doi:10.1002/jcc.23690
Koes, D., & Camacho, C. (2014). Indexing volumetric shapes with matching and packing. 
Knowledge and Information Systems, 1-24. doi:10.1007/s10115-014-0729-z
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ShapeDB Indexed Search of Molecular Shapes

Shape Constraints
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ShapeDB Indexed Search of Molecular Shapes
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smina Scoring and Minimization with AutoDock Vina

Improved energy 
minimization 

Facilities for scoring 
function development 

Custom format with 
precomputed torsion tree  

Implementation of server 
protocol

Koes, D. R., Baumgartner, M. P., & Camacho, C. J. (2013). Lessons Learned in Empirical Scoring with smina from the CSAR 
2011 Benchmarking Exercise. Journal of Chemical Information and Modeling, 53(8), 1893-1904. doi:10.1021/ci300604z
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