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POR*28 allele as a prominant modulator of metabolism in humans. 
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Background/Introduction: 
Cytochrome P450 proteins perform several reactions, including metabolism of steroids, 
drugs and other xenobiotics. All P450s in the endoplasmic reticulum require POR for their 
enzyme activities. In humans, there is common polymorphic variant of POR, known as 
POR*28 allele. Recent whole genome sequencing studies have linked presence of POR*28 
with altered metabolism of paraquat, caffeine and tacrolimus. In this study we examined the 
effect of POR*28 on human metabolism.  
 
Methods: 
We analyzed the ability of POR wild-type (WT) and M514I variant to reduce ferricyanide, 
MTT, and cytochrome c. Activity towards the drug and steroid metabolizing cytochrome P450 
are also being tested. POR WT and M514I were expressed and produced as recombinant 
proteins and combined with small molecule and protein substrates for functional assays 
using spectrophotometry and fluorescence spectra. The effect of the mutation on cofactor 
(FAD/FMN) binding and activity under varying substrate and cofactor conditions were also 
performed. 
 
Results: 
We prepared the POR*28 variant in bacteria as a recombinant protein and produced 
bacterial membranes containg the human POR protein. Bacterial membranes containing 
POR*1 (WT) and POR*28 allele were mixed with purified cytochrome P450 proteins and 
activities of cytochrome P450 proteins were assayed. Direct assays of POR activities were 
also performed. 
 
Conclusion: 
We found POR*28 to be a modifier of several metabolic activities in humans. Many of the 
P450 enzymes impacted by POR*28 allele are themselves highly polymorphic, like CYP2C9 
as well as aromatase, which has multiple common polymorphisms. A combination of 
polymorphic forms of POR and P450s would have significant impact on both steroid and drug 
metabolism in people carrying some of the variants in POR. 
 


