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WISDOM

• Random screening approach
• First high throughput virtual screening approach on EGEE grid
• 500,000 compounds, 5+3 targets, 2 different software
• 1 TB of output
• Several strategies for result analysis
• Identification of three scaffolds, one is novel
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Strategies in result analysis

•Results based on Scoring

•Results based on match information

•Results based on consensus scoring

•Results based on different parameter settings

•Results based on knowledge on binding site
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Filtering process
500, 000 chemical compounds

Sorting based on scoring in different parameter sets;
Consensus scoring

1000 compounds selected

Based on key interactions

500 compounds

Key interactions, binding 
modes, descriptors, 
knowledge of active site

100 compounds

MD

50 compounds to be tested in experimental lab

Catalaytic and 
flap residues
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Top 10 compounds by scoring in Parameter  1

1. WISDOM-490500 2. WISDOM-491901

3. WISDOM-490515

4. WISDOM-490514 5. WISDOM-462271 6. WISDOM-235118

7. WISDOM-278345
8. WISDOM-360604

9. WISDOM-490502

10. WISDOM-495979

Top scoring but poor binding mode

Top scoring, good binding mode, interactions 
to key residues
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Compounds for MD - Thiourea compounds
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Compounds for MD - Thiourea compounds



26-10-2006, Geneva

Compounds for MD - Urea compounds

Note: Diphenyl urea 
compounds are well in 
agreement with 
literature (Walter Reed 
compounds)
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Compounds for MD- Guanidino compounds

Note: Guanidino compounds are likely to be novel, so far, not 
identified as inhibitors for Plasmepsins.
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Compounds for MD - Guanidino compounds

Note: Satisfied all criteria, good 
binding mode, interactions to 
key residues, good score, 
appropriate descriptors.
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Compounds from consensus scoring
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Good binding mode and consensus 
score

Good score but bad binding mode
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Compounds for MD and their descriptors
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Overall approach

• Cost effective 
• Data and knowledge sharing 
• Possibility of novel compound identification

• Difficult to handle large volumes of data (Data management)

• Electrostatic Solvation parameters (MD)
• A work flow which continues on re-ranking
• Manual interventions are required at each and every step 

(Automation of the workflow)
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MOLECULAR DYNAMICS

• MD calculations are computationally expensive

• Several steps are involved

• Output of each step serves as input for the subsequent 
steps, so can be deployed on GRID (potential bottleneck: 
WMS)

• MM-PBSA method developed by Giulio Rastelli

• This method is faster and well validated for free energy
calculations (10-15 mins per complex)

J.Med.Chem. 2005, 48, 4040-4048. Bernd Kuhn, Paul Gerber, Tanja Schulz-Gasch, Martin Stahl
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Re-ranking of 100 best hits by MD

RMS deviation between docking and MD orientation
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COMPOUND DATABASE (ZINC) PROTEIN TARGETS

DOCKING (FLEXX)

Docking conformation (input for MD)

Re-Ranking by AMBER (MM-PBSA)

Bottleneck is
parameterisation of 
the compounds

Complete Workflow
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Perspectives and timescale

• Fall 2006: re-ranking of WISDOM-I results using MD on 
EGEE
– Top 1% corresponding to 5000 compounds using 2 different MD 

approaches

• End of 2006: 100 best hits for in vitro testing

• January 2007: Testing MD giving full flexibility to the protein
(A computationally intensive approach of MD)
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