©
2015 2017

Generation of unnatural amino acids using enzymes for the biosynthesis of
antitubercular antibiotic D-cycloserine
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Our group has recently cloned a gene cluster containing the biosynthetic
genes for an antituberculosis antibiotic, D-cycloserine (D-CS) from D-CS-producing Streptomyces
lavendulae. The aim of this study is to generate unnatural amino acids by using the enzymes in the
D-CS-biosynthetic pathway. Based on the crystal structures of DcsD and DcsG, previously determined
by us, mutational analyses were performed to identify the important residues for the catalytic
activity and the substrate preference. In addition, crystal structure of DcsA was determined using
the single anomalous dispersion method. Catalytic mechanism of DcsA was proposed based on the
structural, mutational, and resonance Raman spectroscopic analyses.
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