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Lancet II, 445 (1913)

“Corpora non agunt nisi fixata” 

FORCES THAT DETERMINE 
LIGAND-RECEPTOR INTERACTIONS
Favourable forces

Unfavourable forces

� electrostatic interactions
� hydrogen bonds
� hydrophobic effect
� van der Waals interactions
� desolvation of receptor and ligand

� loss of translational and rotational entropy
� loss of internal rotations in ligand (entropic)
� loss of solvation energy of receptor and ligand (enthalpic)
� conformational changes in receptor

P. G. Strange  TiPS 17, 238 (1996)
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B.a. = µ + Σ aij Xij de novo model (Xij = 1, 0)
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�	 	�� 3�log (1/C) = k1 (XH) + k2 (XE) + k3 (XS) + ε parametric model
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ID Block Block description Desc. No.

1 constitutional descriptors 48

2 topological descriptors 119
3 walk and path counts 47
4 connectivity indices 33
5 information indices 47
6 2D autocorrelations 96
7 edge adjacency indices 107
8 BCUT descriptors 64
9 topological charge indices 21

10 eigenvalue-based indices 44

11 Randic molecular profiles 41

12 geometrical descriptors 74
13 RDF descriptors 150
14 3D-MoRSE descriptors 160
15 WHIM descriptors 99
16 GETAWAY descriptors 197
17 functional group counts 152
18 atom-centred fragments 120

19 charge descriptors 14
20 molecular properties 29

+ ���
�, 
- ���
�

• Measured as Water / 
Octanol Partition 
Coefficient (P).

•

• log P > 0  :  lipid phase
log P < 0  :  water phase

Log PA   =   Log
[A]1-octanol

[A]water
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MODEL

Training set Test set3D-QSAR
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Comparisons
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evaluation
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Selected energy 
contributions in the 

best COMBINE model
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Martín-Santamaría, S.; Muñoz-Muriedas, J.; Luque, F.J.; Gago, F. J. Med. Chem. 47, 4471-4482 (2004)
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