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Human cytochrome P450 7B1 (CYP7B1, EC 1.14.13.100) – microsomal enzyme which takes part in biosynthesis 

of bile acids precursors, in metabolism of neurosteroids, in regulation of immunoglobulin biosynthesis and in 

metabolism of estrogen receptor ligands [1]. Dysfunction of CYP7B1 in human body is associated with a 

neurodegenerative disease – spastic paraplegia type 5 (SPG5) [2, 3]. But molecular reasons of such disorders are still 

unclear due to lacking of information about chemical and physical properties of mutant form of the enzyme. 

In the present study we performed in silico and in vitro analysis of amino acid substitution F470I influence on 

CYP7B1 structure.  

Analysis of 200 ns accelerated molecular dynamics (aMD) simulation showed that overall fold of mutant protein 

(CYP7B1_F470I) is conserved and in general this mutation does not lead to the significant changes of the protein 

structure. Application of principal component analysis showed that there are little changes in CYP7B1 substructures 

mobility due to F470I substitution. By using of SDM – a server for predicting effects of this mutation on protein 

stability [4], it was shown that F470I substitution significant increases CYP7B1 stability. 

In order to compare thermodynamic properties of CYP7B1_WT and CYP7B1_F470I we overexpressed proteins in 

E. coli cells and obtained highly purified enzymes by using of 2-stage chromatography approach. 

Purified enzymes have a typical P450 absorption spectrum with the heme iron in a low-spin state, as evidenced by 

a Soret region maximum at 419 nm and α, β-bands at 567 and 535 nm, respectively, and a spectrophotometric index 

A419/280=1.4 (for CYP7B1_WT), and A419/280=1.2 (for CYP7B1_F470I). The proteins molecular mass corresponds to the 

expected value of 56 kDa. Upon reduction with sodium dithionite, followed by CO binding, a ferrous-CO complex is 

formed with a Soret region maximum at 450 nm, indicating that the reduced, substrate-free form is rather stable for both 

proteins. 

Tolerances of the enzymes to chaotropic agent (GuHCl) were compared and thermodynamic stability of the native 

form was determined. It was demonstrated that the energy barrier for folded-unfolded transition is lower for 

CYP7B1_WT than for CYP7B1_F470I.This fact is in a good agreement with results of in silico analysis. 

So, the data obtained indicate that F470I replacement changes CYP7B1 conformational stability in the in vitro 

system and this alteration may be one of the reasons of the SPG5 disorder, when considering in vivo system. The 

influence of F470I substitution on CYP7B1 catalytic properties is under investigation. 
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