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Abstract 
 
Despite their central role in most regulatory processes and disease mechanisms, 

protein-protein interactions (PPIs) remain largely unconquered ground for drug 

discovery and chemical tool generation. In many cases, these interactions are 

mediated by protein interaction domains like Src homology 2 (SH2), Src 

homology 3 (SH3), WW, and postsynaptic density/Discs large/zona occludens-1 

(PDZ). PDZ domains may be considered “drugable” because of a shallow ridge 

on their surface which is, however, not a proper cavity. They are hence good test 

cases for the development of PPI inhibitors. 

Prior to this study no small molecule reversible inhibitors for the PDZ domains 

were known. In this thesis we describe the discovery of competitive small 

molecule modulators for the AF6 PDZ domain. Also the 3D solution NMR 

structure of the AF6 PDZ domain and AF6 PDZ domain in complex with most 

active ligand is described.  

In our quest to find small molecule inhibitors for the PDZ domain, a small 

molecule library consisting of ~5000 compounds was screened against the AF6 

PDZ domain. 2-thioxo-4-thazolidinone scaffold binding to the protein was 

identified and chosen for further optimization by simple chemical procedures. 

These modifications lead to the design of a compound with 100 µM binding 

affinity and a molecular weight of 291 Da.  

To understand the mode of binding of this compound to the AF6 PDZ domain 

and to guide further structure based ligand design 3D structure of the complex 

was determined by NMR spectroscopy. The 3D structure reveals a new 

hydrophobic subpocket formed through induced-fit binding of the small molecule 

ligand. This finding redefines the drugability of PDZ domains and discloses 5-

aryl-2-thioxo-4-thiazolidinones and related frameworks as promising candidates 

for the development of potent and selective small-molecule modulators of 

individual domains from the large PDZ family. 
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