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ParaSurf  Output
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ParaSurf
 

Surfaces

Spherical-harmonic approximation of a 
shrink-wrap isodensity surface of Captopril



17-Mar-10 The Border Region Problem - T.E. Exner 10

Marching Cube

Isodensity surface of Trimethoprim
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Slicing Plane
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Slicing Plane –
 

Electrostatic Potential
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3D Slicing Plane
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Electrostatic Field –
 

Field
 

Lines
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Interactive Electrostatic Field



Lipophilicity
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Lipophilicity –
 

Atom Types


 

logP is calculated as sum of atomic contributions


 

120 atom types based on the definition of Ghose 
and Crippen


 

Buried atoms contribute to the same degree as 
surface atoms

Ghose, A.K. and Crippen, G.M., J. Comput. Chem. 7 (1986) 565.
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Heiden-Moeckel
 

Function

Heiden, W.; Moeckel, G.; and Brickmann, J., J. Comput.-Aided Mol. Des. 7 (1993) 503
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Lipophilicity –
 

MolFESD


 
Molecular Free Energy Surface Density


 

Based on the same 120 atom types


 
Contribution of each atom to molecular surface is 
calculated


 

Summation of surface patches


 
Parameterization with GRID’s hydrophobic probe 
and experimental logP values

(1) Jäger, R.; Schmidt, F., Schilling, B., and Brickmann, J., J. Comput.-Aided Mol. 
Des. 14 (2000) 631. (2) Zerara, M., Brickmann, J., Kretschmer, R., and Exner, 
T.E., J. Comput-.Aided Mol. Des. 23 (2009) 105
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Lipophilicity –
 

ParaSurf


 

Surface integral


 

Based on local properties on the surface: MEP, IEloc , 
AEloc , Polloc , Enegloc , HARDloc , FN


 

Binning of properties

Christian Kramer, Ch., Beck, B., and Clark, T., J. Chem. Inf. Model. (2010) 
10.1021/ci900431f



Similarity –  Ligand Based
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Neuraminidase Inhibitors
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Lipophilicity –
 

MolCad
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Lipophilicity –
 

ParaSurf



Complementarity –  
Structure Based
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Neuraminidase-Oseltamivir
 

Complex
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Shrink-wrap Surface
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Marching Cube
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Electrostatic Potential
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Electrostatic Potential
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Lipophilicity –
 

MolCad
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Lipophilicity –
 

Localized
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Lipophilicity –
 

MolFESD
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Lipophilicity –
 

ParaSurf
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Future Work


 
Implementation of marching cubes algorithm in ParaSurf


 

Combination of multiple shrink-wrap surfaces for 
concave regions


 

Combination of advantages of lipophilicity model – 
compromise between prediction of logP and 
interpretability


 

Other solvents models: 
water-cyclohexane


 

Improvement of the compatibility 
ParaSurf  MolCad


 

MolCad as GUI for ParaFit
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