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Motivation 

Schulz-Gasch, Stahl, J. Mol. Model., 2003, 9, 47.

(old) FlexXFRED

Improve docking performance and results

Example: Neuraminidase

Correctly docked 

structures
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Pharmacophore Use in Docking

FlexX-Pharm

Docking with pharmacophore constraints

2 types of pharmacophores (essential/optional):

- Interaction constraints (H-bonds,...)

- Spatial constraints

Hindle et al., Comput.-Aided Mol. Des. 2002, 16, 129.

+ Calculation time reduced   

+ Relevant conformational space          

explored more rigorously

+ Enrichment improved

- Loss of generality

- Manual selection

=> automatism wanted
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Buriedness Use in Docking 

Ligand buriedness

ñDevelopment of filter functions for protein ligand dockingò Stahl, Bºhm, J. Mol. Graph.  Mod., 1998, 16.

Buriedness filter (Stahl and Böhm)

Ligand volume fraction buried inside 

the binding pocket
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The Idea

Improve docking performance and results
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1. Binding Site Detection    and    2.  Buriedness Calculation 

Input: Protein-Ligand complex

1. Smallest sphere enclosing all ligand atoms

Å Generate grid: free/occupied

2. Buriedness cut-off  introduced

Stahl, Böhm, J. Mol. Graph.  Mod., 1998, 16.
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Derive key interaction sites by:

- Screening all accessible grid points with three types of probes

- Scoring interactions between probe and protein atoms

ÅGRID force field:

donor
Probes :      acceptor

hydrophobic

Boobbyer et. al ; J. Med. Chem., 1988, 32, 1083-1094 P. J. Goodford; J. Med. Chem., 1985, 28, 849-857.

3. Energy Calculation 
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Winning probe defines interaction type

Reduce fuzziness of information using filter functions

1.

Energy 

filter

2.

Neighbour

filter

3.

Pharm. 

features

ÅTarget donor
ÅTarget hydrophobic
ÅTarget acceptor

Ligand: 4dfr

4. Pharmacophore Perception 


