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Molecular and genetic characterization of a novel P450 oxidoreductase 
(POR) mutation altering several metabolic enzyme activities.  
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Background/Introduction: 
Human mutations in the NADPH P450 oxidoreductase (POR) cause steroid metabolizing 
disorders. POR is redox partner that uses NADPH to as source of energy to support reduction of 
small molecules drugs and microsomal cytochrome P450 proteins. Here we are describing a 
novel POR mutation found in a 46, XY patient from Granada. The child was conceived after IVF 
treatment and was born at 35 weeks (preeclampsia) with a body length of 42.5 cm and weight 
was 1.780 Kg. Child had short penis, scrotal hypospadias and gonads in scrotum but no 
Mullerian ducts were found.  Cortisol, 17-OH-P and DHEA-S were normal. Genetic analysis 
revealed compound heterozygous mutations in POR P228L (which had been found previously in 
other reports) and M514I. Sequencing of AR and SRD5A2 genes did not reveal any mutations. 
We performed detailed enzymatic and biochemical characterizations of the POR P513L mutation 
to study its effect on different substrates and redox partners of POR. 
 
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 found a somewhat variable effect of M514I mutation on activities of POR with different 
substrates. POR-M514I showed an increased activity in cytochrome c as well as for the reduction 
of MTT. Assays of CYP19A1 showed a decrease in activity using androstenedione as a substrate 
and CYP17A1 activity was also reduced. In addition, a loss of >75 activity CYP2C9, CYP2C19, 
CYP3A4 activities and around 50% of CYP3A5 activity was observed for the POR-M514I. Flavin 
content was found to be unaffected, in line with normal activities shown with small molecule 
assays. The mutation was found in a functionally and structurally conserved region of the POR 
protein which provides flexibility of movement which is necessary for cycling of NADPH in POR to 
provide energy supply for steroid metabolizing cytochrome P450 enzymes.  
 
Conclusion: 
These results suggest a mild pathological effect of POR-M514I and a diagnosis of PORD in the 
patient with c.683C>T/p.Pro228Leu and c.1542G>C/p.Met514Ile mutations in POR. The mutation 
was found in a structurally conserved region of the POR which provides flexibility of movement 
which is necessary for cycling of NADPH in POR to provide energy supply for steroid 
metabolizing cytochrome P450 enzymes. A disruption of POR due to mutations on both alleles 
could explain the patient phenotype. 


