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ABSTRACT

A bacterium, identificd as Pseudomonas stutzeri S'1-201, was
newly isolated from Thai soil under a screening program designed to search for
microorganisms possessing an enzyme usctul for synthests of D-phenylglycine.
When grown on a nunimal medium contatming D-phenylglycine as the sole
carbon and nitrogen source, the bacterium produced D-phenylglycine
aminotransferase (D-PhgAT) that converted D-phenylglycine 1o
benzoylformate which was further degraded to other common meltabolites.

The D-PhgAT production by Pscudomonas stutzeri ST-201 was mduced by



D-phenylglycime. Cell homogenate was preparcd and the enzyme was purified
by ammonium sulfate precipitation, 1socratic phenyl agarose chromatography,
[.iChrospher TMAE 1000 anmon-cxchange chromatography and SigmaChrom
HIC-Phenyl hydrophobic interaction chromatography. The purificd D-PhgAT
oblained was  apparently homogencous as analyzed by SDS-PAGIL.
The molecular weight {M)) of the native enzvme was estimated 1o be 92,000,
It was found to be composed ol two rdentical subunits, cach with a molecular
weight (M,) of 47,500, The isoclectric point (pf) of the native envzyme was
5.0. The enzyme catalyzed reversible ransamination reactions specilic for
D-phenylglyeine or D-4-hydroxyphenylglycine in which 2-oxoglutarate was an
exclusive amino group accepior and was converled into L-giutamic acid.
Netther the D- nor [-isomers ol phenylalunine, tyrosine, alanine, valine,
leucine, 1soleucine or serine could serve as substrates. The enzyme was most
active at alkalinc pll with maximum activity at pH 9-10. The temperature for
maximum activity was 35-45°C. The apparent K, valucs tor D-phenylglycine
and for 2-oxoglutarate at 35°C, pH 9.5 were 1.1 mM and 2.4 mM, respectively.
The transamination was found to proceed via a Ping Pong Bi Bi mechanism.
The enzyme activity was strongly inhibited by typical 1nhibitors of pyridoxal
phosphate-dependent enzymes.

The D-PhgAT obtained after the step of 1iChrospher TMALE 1000

anion-cxchange chromatography was relatively pure and free from other



Vi

mierfering enzymes or substances, so it could be usc for synthesis of
D-phenylglycine.  Expersments were set up for enzymatic synthesis of
D-phenylglyeine on the milligram scale using D-PhgAT, The reaction product
could be 1solated and purified by a simple non-chiral chromatographic method.
The final product obtained was a white crystalline powder which was identified
as cnanttomerically pure D-phenylglycine.

The D-PhgAT found in the present study 1s a new cnzyme that has
not been purihicd and characterized before, This eazyme 1s of both academic
and mdustrial micerest because 1t possesses a characteristic “sterco-inverting”
transamunation activilty which 1s unusual among ammotransferases known 10
datc. [ allows utithzation of T-glutamate, a cheap amino-group donor, for
enzymatic synthests of enantiomerically pure D-phenylglycine or
D-4-hydroxyphenylglycine in a singlc cnzymatic transamination reaction step.
Both D-pheaylglyeine and D-4-hydroxyphenvlglycine arec important

side-chains that are in high demand for the $-lactam antibiotics industry,



