
RESULTS 

A total of 120 designed bioisosteric molecules were imported to Score® 

for their affinity to be measured. Table 2 shows the results obtained for 

one of the fluoxetine fragments. The column showing ʽPredicted average 

–log(kd)ʼ shows the average affinity of the endogenous ligand and its 

corresponding five bioisosteres. As shown, the endogenous fluoxetine 

ligand had an average affinity of 5.79 and its bioisosteres show an 

improved affinity with the highest affinity reaching 6.03.  
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INTRODUCTION 

A strategy used to improve a lead compound is based on the concept of 

bioisosterism. In bioisosterism, the properties of a compound are          

fine-tuned by the replacement of some groups or fragments in a         

molecule, without affecting its overall biological activity.1  

METHOD 

 Three Tricyclic Antidepressants (TCAs—amitriptyline, imipramine and clomipramine) and three Selective Serotonin Reuptake Inhibitors (SSRIs—

fluoxetine, paroxetine and sertraline) were selected. Molecular modelling of these structures was carried out in SYBYL-X®1.2² 

 The Structure Activity Relationships (SARs) of each selected molecule were identified from the literature to identify which moieties on these molecules 

were crucial for binding and for eliciting biological activity.  

 Using Spark®V10³ software and its molecular databases, 4 different fragments were selected to generate novel ligands which are bioisosteric to the 

original molecules. The top 5 bioisosteres that had the highest BIF (Bio-Isostere Factor) were chosen for each of the 4 fragments. This process was 

repeated for every SSRI and TCA molecule.  

 The ligand binding affinity (pKd) of the bioisosteric structures for the cognate target receptor was measured in Score®⁵ and compared to that of the 

template structure.  

AIMS 

 To design molecules binding to the 5-HT receptor using a bioisosteric         

approach. 

 To compare the affinity of the generated bioisosteres to the affinity of 

the endogenous ligands.  

 

CONCLUSION 

The results show that when a bioisosteric approach is used, properties such as the affinity of the ligand binding to the receptor are refined. Further studies 

can be carried out using other strategies such as de novo drug design where analysis of the improvement in affinites of the new ligands designed de novo can 

be made. 

REFERENCES 

1. Kennewell E.A, Willett P, Ducrot P, Luttmann C. Identification of target-specific bioisosteric fragments from ligand-protein crystallographic data. Journal of Computer-Aided Molecular Design 
2006;20: 385-394. 
2. SYBYL-X 1.2, Tripos International, 1699 South Hanley Rd., St. Louis, Missouri, 63144, USA.  
3. SparkV10, Cresset BioMolecular Discovery Ltd, Broadwater Rd, Welwyn Garden City, UK 
4. Wang R, Liu L, Lai L, Tang Y. SCORE: A New Empirical Method for Estimating the Binding Affinity of a Protein-Ligand Complex. J. Mol. Model. 1998; 4: 379-394. 

Department of Pharmacy 

DEPARTMENT OF PHARMACY
UNIVERSITY OF MALTA

University of Malta 

 

 

Out of the 120 bioisosteres generated, 65 of the molecules show an 

improved affinity when compared to their endogenous ligand. The graph 

below deliniates that clomipramine, amitriptyline, fluoxetine and 

paroxetine have the highest number of bioisosteres with improved 

affinities, with paroxetine having 16 out of the 20 molecules with improved 

binding affinity to the receptor.  

Table 2: A comparison of the affinities of the endogenous ligand and of the generated 

bioisosteres  generated by Score®. Graph 1: A graph of improved affinities for each molecule. 

Table 1: Top bioisosteric results generated by Spark® when changing a specific fragment.  


