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Human CBR1 and CBR3 (carbonyl reductases 1 and 3) are monomeric,  

NADPH-dependent enzymes belonging to the short chain dehydrogenase/reductase 

superfamily. Although they are highly similar at the amino acid level (72 % identity) the 

enzymes exhibit considerable differences in substrate specificity. The CBR1 substrate 

spectrum is well described, including a variety of compounds e.g. the endogenous indol 

isatin, S-nitrosoglutathione (GSNO), prostaglandins, quinones, and many carbonyl 

group bearing xenobiotics. In contrast, CBR3 shows a distinct and much narrower range 

of substrates and its role is still not fully clarified. Nevertheless, the dissimilar substrate 

spectra strongly indicate that CBR1 and CBR3 play different metabolic roles.  

In the present study, the catalytic properties of CBR1 towards the latest CBR1 substrate 

described, GSNO, were investigated. CBR3 was assessed for potential  

GSNO-reducing activity, but no in vitro activity was observed. Thus, to assess the 

residues and mechanism responsible for the CBR1 properties, a certain number of 

amino acid residues of CBR3 were replaced to correspond to CBR1. The variants were 

created using splicing by overlap extension, cloned into the pET-28b(+) vector, 

overexpressed in E. coli and purified via Ni-affinity chromatography. We found out that 

GSNO was an acceptable substrate for several CBR3 variants, interestingly all of them 

comprising the change in sequence at positions 236-244, that also influenced catalytic 

properties with isatin and 9,10-phenantrenequinone. In CBR1, together with all variants 

with catalytic activity determined, inactivation starting at a GSNO concentration of 

about 100 µM was detected. Further investigations, including reactivation of CBR1 by 

treatment with dithiothreitol suggested cysteine S-glutathionylation as the underlying 

mechanism. 


