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1. The importance of 3D protein-ligand 
structural information in drug discovery 

 
It is widely accepted that having the 3D structure of 
a protein co-crystallized with an active ligand is a 

highly valuable tool in drug discovery.  It allows an 
understanding of the shape and key molecular 
features required for activity and can be used to 

guide a discovery project through hit-finding and 
lead optimisation. 

2. What if I don’t have a protein x-ray 
structure? 

 
Many important drug targets, including GPCRs and 
ion channels lack accurate 3D structures.  

Molecular field technology can be used for these 
targets to create a bioactive conformation 
model from active ligands alone.   

3. How is this achieved? 
 

⇒ Cresset’s molecular fields encode electrostatic, 
steric and hydrophobic properties in a quantitative 
way   

⇒ The field of an active molecule in its 3D bioactive 
conformation generates a molecular surface 
pharmacophore of what the protein wants to 

‘feel’ in its active site 
⇒ The field pattern of a ligand depends on its 

conformation, so 

⇒ We find those conformations of a small set of 
diverse active ligands that can all express a highly 
similar molecular surface 

CCK2 Bioactive Conformation Model          SAME ACTIVITY 

Mol 1—Cyan                Mol 2—Pink                   Mol 3—Sand 

FieldTemplaterTM runs under Windows or Linux 
on a PC or workstation 

Method 
 
Take 3 diverse 2D ligands 

 
Convert to 3D 
 

Generate 100 diverse 
conformations of each 
 

Add molecular fields to each 
conformation 
 
Hunt for common field patterns 

across the conformation 
population of each molecule 

Uses of Model 

 
Virtual Screening  
⇒  Find Novel Hits 

 
Lead Optimisation  
⇒  Creative Chemistry 
 

Focussed Library Design 
 
Explore Field SAR 

DIFFERENT STRUCTURES 

SAME FIELD PATTERN 
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