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Introduction 
Structure-based drug design is an important part 

of the drug discovery process and recent 
methodological advancements, as well as increased 
computing resources have resulted in a growing 
number of success stories. In this presentation, we 
highlight some of Schrodinger's most promising 
methods and applications, including the accurate 
assessment of water free energies, incorporation of 
protein flexibility into docking algorithms, 
development of structure-based pharmacophores, 
and structure-based modeling of GPCRs. In 
addition, we describe the most significant limitations 
in the existing methods and provide a development 
roadmap to overcome these limitations.  

Results and Discussion 
A selection of ongoing and published research 

contributions in computational drug design by 
Schrödinger, Inc. will be highlighted, including: 

 
- Robinson et al., Understanding kinase selectivity 
through energetic analysis of binding site waters. 
ChemMedChem (2010) vol. 5 (4) pp. 618-27 
- Higgs et al., Hydration Site Thermodynamics 
Explain SARs for Triazolylpurines Analogues 
Binding to the A2A Receptor. ACS Medicinal 
Chemistry Letters (2010) pp. 1-5 
- Greenwood et al. Towards the comprehensive, 
rapid, and accurate prediction of the favorable 
tautomeric states of drug-like molecules in aqueous 
solution. Journal of Computer-Aided Molecular 
Design (2010) vol. 24 (6-7) pp. 591-604 
- Beuming et al. High-energy water sites determine 
peptide binding affinity and specificity of PDZ 
domains. Protein Sci (2009) vol. 18 (8) pp. 1609-19 
- Salam et al., Novel method for generating 
structure-based pharmacophores using energetic 
analysis. J. Chem. Inf. Model. (2009) vol. 49 (10) pp. 
2356-68 
- Loving et al., Energetic analysis of fragment 
docking and application to structure-based 
pharmacophore hypothesis generation. Journal of 
Computer-Aided Molecular Design (2009) 
 

 
 
- Salam et al., Novel PPAR-gamma agonists 
identified from a natural product library: a virtual 
screening, induced-fit docking and biological assay 
study. Chemical Biology & Drug Design (2007) vol. 
71 (1) pp. 57-70 
- Sherman et al., Novel procedure for modeling 
ligand/receptor induced fit effects. J. Med. Chem 
(2006) vol. 49 (2) pp. 534-553 (Figure 1). 
 

 
 
Figure 1. Induced-Fit Docking. Top: Glide poses 

generated with reduced scaling. Middle: Prime 
refinement. Bottom: The final Induced Fit model is in 
excellent agreement with the crystal structure. 
 


