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ABSTRACT

Cephalosporin acylase is an enzyme that catalyzes hydrolysis of
the aliphatic acyl side chain of cephalosporins to yield 7-
aminocephalosporanic acid (7-ACA), the starting material for production
of many semisynthetic cephalosporin antibiotics. A microbiological
method for screening of bacteria capable of producing cephalosporin
acylases was developed by using Pseudomonas vesicularis LR27, a soil
isolate as a test microorganism . This bacterium is sensitive to 7-ACA at

the concentration of at least 1.25 mg/ml (= 25 pg/ 20 ul/ well) but



resistant to cephalosporin C up to 10 mg/m] (200 pug/ 20 pl/ well).
Therefore, overlaying of test colonies with medium containing
cephalosporin C and this bacterium, will produce a clear halo zone
around colonies which produce cephalosporin C acylase. This screening
method was simple and required no special chemical reagents or
equipments. More than 60,000 colonies of bacteria were isolated from
soil and wastewater samples and screened for cephalosporin acylase
activity by using this microbiological method. Only 10 isolates were
found to produce clear inhibition zones with overlaid P. vesicularis
LR27 and cephalosporin C. However, none of them showed any
measurable acylase activity towards cephalosporin C when analysed by
p-DAB colorimetric or HPLC methods in which 7-ACA was not
detected.

Arthrobacter viscosus ATCC 53594, a patent bacterium which was
claimed to be cephalosporin C acylase producer, was examined for the
ability to hydrolyse cephalosporin C or GL-7-ACA to 7-ACA by HPLC
analysis. The culture supernatant was concentrated to 100-folds using
60-80% ammonium sulfate fractionation. The crude enzyme preparation

was found to possess both cephalosporin C and GL-7-ACA acylase
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activities, since 7-ACA product was released from both substrates. The
quantity of 7-ACA produced were calculated to be at conversion of
2.55% and 24.68% when incubated for 1 h at 37°C with cephalosporin C
and GL-7-ACA, respectively. Acylase activity of the concentrated
enzyme preparation from A. viscosus ATCC 53594 could also be
detected by colorimetric method, though at the sensitivity and activity
lower than that of HPLC analysis. A. viscosus ATCC 53594 was also
used as a cephalosporin acylase positive strains to test for the
applicability of the microbiological method using P. vesicularis LR27 as
a test microorganism for screening of GL-7-ACA acylase-producer. The
results showed that this microbiological method could be used to screen
for cephalosporin acylase-producing microorganisms which were able to
hydrolyse cephalosporin to produce 7-ACA at the amount of > 25 g or

at concentration of > 1.25 mg/ml.





