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Chapter 6
 
 Cyclohexanol Biodegradation Genes: A Pathway of Opportunities 1,2
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 2
 
 We have now determined the complete gene sequence of the cyclohexanol (chn) degradation pathway in Acinetobacter sp. NCIMB 9871 as well as the putative genes for the β-oxidation of adipic acid to acetyl-CoA and succinyl-CoA. In addition, a new insertion sequence, potentially useful in strain characterization, was identified. Knowledge of the nucleotide sequence of the chn genes was used to construct clones of Escherichia coli that would overproduce the requisite biocatalysts: aflavinmonooxygenase (ChnB; cyclohexanone 1,2-monooxygenase [CHMO]), ring-opening hydrolase (ChnC; ε-caprolactone hydrolase) and three oxido-reductases (ChnA, cyclohexanol dehydrogenase; ChnD, 6hydroxyhexanoate dehydrogenase; and ChnE, 6-oxohexanoate dehydrogenase). Besides the well known application of CHMO as a Baeyer-Villiger biocatalyst that carries out stereoselective oxidations of a wide variety of ketones to the corresponding lactones, potential applications of the Chn biocatalysts in the development of "green" bioprocesses such as an "enviro -compatible" synthesis of adipic acid are discussed. a
 
 Biotechnology offers a powerful and versatile enabling technology for industrial sustainability by delivery of clean industrial products and processes (/). The use of microorganisms as a source of biocatalysts in the production of 80
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 Gross and Cheng; Biocatalysis in Polymer Science ACS Symposium Series; American Chemical Society: Washington, DC, 2002.
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 81 chemical intermediates constitutes an important step towards the "greening" of industry (2). World-wide, there is a growing interest and expanding list of industrial examples of biocatalysts (5, 4). We are interested in the regulation and molecular dissection of the metabolic pathways used by bacteria to degrade cycloaliphatic compounds (eg. cyclohexanol and cyclohexanone) and cyclohexylamine (used widely as an insecticide and antiseptic) with the goals of developing a knowledge-based bioresource and broad spectrum of cloned biocatalysts for value-added production and possible bioprocesses (5, 6). One of the organisms chosen for study is Acinetobacter sp. NCIMB 9871, a strain best known for the cyclohexanone-inducible production of cyclohexanone 1,2-monooxygenase (CHMO, ChnB), a 61-kDa monomelicflavoproteinwhich carries out a formal Baeyer-Villiger organic reaction in the formation of chiral lactones from the respective ketones (7, 9). Moreover, the biochemical pathway of cyclohexanol degradation in the strain NCIMB 9871 is well established (Figure 1). Recently, we have described the gene locus of the NCIMB 9871 chromosome that encodes a transcriptional activator (ChnR) for the expression of ChnB and the ChnE enzymes in the configuration oîchnBER (5). In the present study, we completed the cloning and sequence of a 31-kb (kilo-basepairs) genetic locus that spans the entire cyclohexanol oxidation pathway and the surrounding regions. Several plasmid derivatives were made thereof with the aim of overproducing the requisite Chn biocatalysts in E. coli and to characterize the cloned entities for their potential applications.
 
 Materials and Methods
 
 Chemicals All chemicals were purchased from Aldrich Chemical Co. (Milwaukee, Wis.) or Sigma and were the purest commercially available. The digoxigenin-11-UTP labelling system for the preparation of DNA probes (Figure 1) was purchased from Boehringer Mannheim GmbH (Germany) and used according to the manufacturer's instructions.
 
 Biological materials, genetic manipulations and sequence analysis The bacterial strains and plasmids used in the work are shown in Table I. Unless otherwise stated, all culture conditions and media, recombinant DNA methods, automated DNA sequencing and the softwares used in gene analysis were as previously described (5). The nucleotide sequences determined in this study have been submitted to DDBJ and provided accession numbers AB026668 and AB026669. Gross and Cheng; Biocatalysis in Polymer Science ACS Symposium Series; American Chemical Society: Washington, DC, 2002.
 
 Gross and Cheng; Biocatalysis in Polymer Science ACS Symposium Series; American Chemical Society: Washington, DC, 2002.
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 Figure 1. The biochemical steps of cyclohexanol (chn) degradation and their genes and surrounding region in Acinetobacter sp. strain NCIMB 9871. The directions of the arrows indicate divergent or convergent transcriptions of the respective genes or open readingframes(orfs). The chn-encoded enzymes are: ChnA, cyclohexanol dehydrogenase; ChnB, cyclohexanone 1,2 monooxygenase (CHMO); ChnC, e-caprolactone hydrolase; ChnD, 6-hydroxyhexanoate dehydrogenase; and ChnE, 6-oxohexanoate dehydrogenase. ChnR, transcriptional activator (5). Further oxidation of adipic acid to acety-CoA and succinyl-CoA is presumed to proceed via β-oxidation. The cloned restriction fragments of the NCIMB 9871 DNA in E. coli plasmids are as indicated
 
 β-oxidation
 
 I
 
 5














Copyright © 2024 DATAPDF.COM. All rights reserved.

About Us |
Privacy Policy |
Terms of Service |
Copyright |
Contact Us










×
Sign In






Email




Password







 Remember me

Forgot password?




Sign In




 Login with Facebook
















