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Expression systems are essential tools for production of recombinant proteins in cells and for analyses of the function 
of unknown genes or proteins. We have investigated microbial metabolism of nitrile compounds through the following 

two enzymatic pathways: nitrile hydratase hydrating nitrile to the corresponding amide; nitrilase hydrolyzing nitrile to 
the corresponding acid and ammonia. An actinomycete produces the both nitrile-converting enzymes, depending on the 
corresponding inducer.  Nitrilase and nitrile hydratase are inductively overexpressed by adding nitrile and amide, respectively, 
to the culture media.  We clarified the regulation mechanisms of the both enzymes at protein, DNA and RNA levels. The 
characteristics of the strong promoters of these enzyme genes are promising for the design of a new expression system. Using 
each of these regulation mechanisms and the strong gene promoters of the both enzymes, we succeeded in the construction 
of expression systems in microorganisms. We made the vector with the nitrilase system functioning an actinomycete as a 
host microorganism, which has been for the manufacture of useful compounds. Another vector includes the other nitrile-
converting enzyme system functioning in actinomycetes, which have widely been for the production of biologically active 
compounds. Diverse restriction sites are available within the multi-cloning site of each vector.
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