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Assumptions
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1. Progress in the field is data limited

2. There exist large amounts of useful data in 
pharmaceutical industry files

3. If we provide a means for others to access this data, 
industry will make it available

4. The community will utilize this data in productive ways

5. This will result in better software producing better 
predictions and a more efficient drug design process
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Have these been adequately tested?
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• Phase I – Community Structure-Activity Resource (Heather Carlson, 
University of Michigan)
o Lengthy ramp up, limited number of data donors, delays in signing DTAs, few MTAs,

o Replication & extension of data sets is slow and costly, 

o Quantity and quality of data was not as great as expected,

o Four benchmark exercise results published in J. Chemical Information and Modeling

• Phase II – Drug Design Data Resource (Rommie Amaro, Michael 
Gilson, and Victoria Feher, UC-San Diego)
o Benefitted from prior contacts and experiences, revised expectations, inclusion of SAMPL 

challenge, TDT education challenge, 

o Data starting to flow, industrial and academic donors, close connection with PDB,

o Workshop, webinar, outreach, enabling workflows and scripts, CLEPP evaluation, 

o Results of three benchmarks published in J Computer Aided Molecular Design
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Assessment of the Field
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• Lessons Learned over Four Benchmarks from  CSAR 
(J.Chem.Inf.Model. 2016, 56, 951-4).

• What Have We Learned (D3R website Oct 11, 2016).
o Successful prediction of ligand-protein poses depends on the entire workflow, 

including factors extrinsic to the core docking algorithm.

o Success is not clearly correlated with the software used.

o Using existing structural information can increase docking success rates. 

o Human inspection and intervention can lead to improved pose predictions.

o Ranking or scoring of affinities remains challenging.

o Explicit solvent free energy methods have not yet outperformed faster scoring 
methods in blinded protein-ligand affinity predictions
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Perspective:  NIGMS Portfolio
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Theoretical Studies of Protein Ligand Interactions
FY2007-2016
Ave 45 competing and non-competing awards per year
Ave $8.6 million d.c.; $13.3 million t.c. per year

ØAre we investing in the right kind of research?

ØIs the community learning from these benchmarks?

ØIs it making course corrections as a result?

ØShould this effort be continued?

ØWhat would make it even more useful?
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Feedback Is Welcome
Peter C. Preusch, Ph.D.

Acting Director, Cell Biology and Biophysics Division,
National Institute of General Medical Sciences

301-594-1158
preuschp@nigms.nih.gov
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