
  

ABSTRACT 
 

The submitted thesis deals with the production and purification of recombinant 

human xenobiotic nuclear receptors (NRs). This study was focused on the 

production of ligand – binding domains (LBDs) of human constitutive androstane 

receptor (hCAR) and human pregnane X receptor (hPXR). These receptors belong 

to the subfamily NR1I NRs and serve as key regulators of drugs metabolism. They 

are also implicated in many human diseases such as inflammatory bowel disease 

or diabetes and obesity.  

 

The cDNA of recombinant proteins, which serves for production of hCAR and 

hPXR LBDs, was cloned into bacterial expression vector pET–15b (Novagen). 

The gained constructs were propagated in E. coli cells of DH5 strain. The 

isolated plasmids were analyzed after colony PCR and restriction analysis for the 

correct insert on agarose gels. The clones with correct inserts were subsequently 

transformed into E. coli cells strain BL21 DE3 and recombinant protein was 

synthesized in expression system, which was regulated by concentration of 

isopropyl-1-thio--D-galactopyranosid (IPTG) under optimal conditions. 

Production of hCAR and hPXR LBD was observed in defined concentrations of 

IPTG, temperatures and cell densities (OD600). The results revealed the following 

optimal conditions for protein production; for the hCAR LBD it was achieved at 

0.75 mM IPTG, 25 °C and OD600 0.4, whereas for hPXR LBD it was at 1 mM 

IPTG, 25 °C and OD600 0.4. For the purification different lysis buffers were tested. 

Subsequently, buffer which enhanced the solubility of hCAR LBD the most and 

which also improved the purification was chosen. The production of soluble hPXR 

LBD was rather low and consequently its purification is not a part of this thesis.  

 



  

The results of this thesis can be used for the preparation of the LBD of hCAR in 

high quantity and purity, which can serve for biochemical and biophysical 

experiments dealing with innate domain characterization or interaction studies 

with different partner proteins. In addition, it can be also used for in vitro 

screening of chemical substances that are able to inactivate hCAR, thereby prevent 

the gene expression of cytochrome-P450 and thus decrease the side effects some 

of the drugs used in everyday life. Furthermore the purified hCAR LBD protein 

can be used in structural studies with the ultimate aim of rational drug design. 


