
SUMMARY 

 

G protein-coupled receptors (GPCRs) form the largest drug target family in humans with 

~800 members [1]. Despite the industrial interest and investments in this field, physiological 

ligands for more than 100 so-called ‘orphan’ receptors remain unknown [2]. Identification 

of tool compounds for these receptors is crucial as these can open up the receptor for further 

characterization and lay a foundation of the design of drug candidates. 

 

The thesis presents the work done on three projects: 1) Development of a workflow for a 

GPCR-focused compound library; 2) Development of a workflow for an any-target general 

purpose (diverse) compound library and 3) An online GPCR ligand database integrated in 

GPCRdb. To facilitate reading, the thesis is divided into separate chapters for each of the 

projects with a common introduction.  

 

1) Due to the limited structural information available on class A peptide-binding orphan 

GPCRs, this PhD project investigates possibilities of finding new ligands for such protein 

targets by applying common ligand substructure-based design.  A data workflow for 

focused library design was developed utilizing knowledge from already known ligands. 

The compounds were fragmented and frequently shared fragments with specific properties, 

called privileged substructures, were selected for substructure searches for commercially 

available compounds. In total, 3520 compounds were acquired and experimentally 

validated for their bioactivity by our pharmacology collaborators of which 20 new ligands 

were found for two receptor targets (BRS3 and GPR139). 

 

2) Large compound libraries are frequently screened by the pharmaceutical industry, but 

this is a costly and inefficient approach. General purpose libraries of structurally diverse 

compounds are used as an initial screen for targets with missing structural and activity data. 



Most vendors for chemical molecules provide precompiled diverse compound libraries 

(also called diversity sets) that are readily available. However, in order to cover a larger 

portion of the chemical space, these diverse libraries are typically rather big (ranging from 

10,000 – 200,000 compounds) and are therefore mostly unsuitable for academic use due to 

high purchasing, assaying, and logistic costs.  

 

Therefore, a chemoinformatic workflow was developed to comprise a smaller diverse 

compound library. It selected 2,112 compounds from the largest commercial vendor for 

small molecules Enamine, with more than 30 available analogs for each of the library 

members. The library was successfully used in a GABAA project resulting in the discovery 

of a lead structure with a novel chemical scaffold. A poster for our upcoming manuscript 

made by Christina Birkedahl Falk-Petersen, one of our pharmacology collaborators, can be 

found in Appendix Error! Reference source not found.. 

 

3) Finally, the field was missing a one-stop-shop for GPCR ligands, their pharmacological 

function, physicochemical properties (PCP), and vendor information that is easily 

accessible, comparable and downloadable. By providing one such place, scientists without 

experience in computational mining of databases can better access ligands of importance to 

be utilized in pharmacological and structural biology experiments. They can compare and 

order the compounds of interest in intuitive graphical user interface environment without 

the need of chemoinformatic help.  The natural location for such repository was GPCRdb, 

where it is called the “Ligand browser” (Appendix Error! Reference source not found.).  

 

In summary, this thesis provides information on the tools and development process 

utilized in the design of focused and diverse compound libraries. Furthermore, a new 

GPCR ligands repository and web tool for easy access, comparison and filtering their 

properties was developed for gpcrdb.org and provided to the GPCR community, for 

which user feedback has been very positive. 


