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【Outline of survey】 
  Cytochrome P450 is an attractive monooxygenase which is able to oxidize less reactive 
hydrocarbons to afford alcohols.  Unfortunately, P450 consumes a stoichiometric amount of very 
expensive NAD(P)H due to the reductive activation of molecular oxygen.  While P450BSβ is 
known to oxidize fatty acid by using H2O2, it exclusively oxides fatty acid having alkyl chain 
length more than 10.  In order to apply the P450 functions to synthetic processes, we have 
developed a series of myoglobin mutants, which utilize H2O2 for highly enantioselective 
sulfoxidation and epoxidation.  In this research project, we focus on the following three 
subjects: 
 
1) Construction of robust heme enzymes under the catalytic conditions. 
2) Introduction of substrate versatility into P450BSβ. 
3) Introduction of substrate recognition sites into myogobin mutants. 
 
【Expected results】 

   Molecular design and construction of metalloproteins are very challenging subjects in the 
field of chemical biology as well as bioinorganic chemistry.  Through the project, we will design 
and construct heme enzymes which are able to proceed hydroxylation showing high catalytic 
activities as well as high stereo- and enantioselectivities. 
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