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ABSTRACT

In this study, the role in D-phenylglycine degradation, gene cloning,
expression, purification and characterization of a benzoylformate decarboxylase from
Pseudomonas stutzeri ST-201 (PsBFDC) were investigated. Following induction with
D-phenylglycine, both D-phenylglycine aminotransferase and then BFDC activity were
detected in cultures of P. stutzeri ST-201. Induction with benzoylformate, on the other
hand, induced only BFDC activity. Sequential expression of the enzymes
demonstrated the role of BFDC in the pathway in a step following D-phenylglycine
degradation. Purification and N-terminal sequencing of PsSBFDC enabled the design of
probes for hybridization in gene cloning. Sequencing of one genomic DNA restriction
fragment revealed an open reading frame designated as dpgB which encoded PsBFDC.
Sequence alignment also suggested that the gene encoded a thiamin-diphosphate
dependent enzyme. A dpgB gene which consisted of 1,581 bps of nucleotides and
encoded a polypeptide of 526 amino acids was expressed with pET17b in Escherichia
coli BL21 (DE3) and purified to homogeneity in a series of steps including ammonium
sulfate fractionation, followed by Phenyl Sepharose FF hydrophobic interaction
chromatography, ultrafiltration and Q-Sepharose FF anion-exchange chromatography
with specific activity of 243 U mg™. Molecular weight (M) of the native PSBFDC was
estimated to be 224 kDa whereas M, of the enzyme subunit was approximately
56 kDa. This indicated that the enzyme associated as a homotetramer. The isoelectric
point (pl) of the enzyme was 5.2. The temperature and pH for maximal activity were
35-50 °C and 6.0, respectively. K, value for benzoylformate was 0.69 mM and K
value was 222 s*. In addition to PsBFDC, in this study a gene encoding
a NAD/NADP"-dependent benzaldehyde dehydrogenase (PsBADH) denoted dpgC
was cloned and expressed. Both PsBFDC and PsBADH had high sequence identities
(both greater than 85%) and kinetic properties similar to those of the homologous
enzymes in the mandelate pathway of P. putida ATCC 12633. However, P. stutzeri
ST-201 was unable to grow on either isomer of mandelate, and sequencing indicated
that the dpgB gene did not form part of an operon. Thus it appears that the two
enzymes form part of a D-phenylglycine, rather than mandelate, degradation pathway.
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