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Isolation and Identification of Serratia sp. Producing Cephalosporin C Amidase. Shin, Joong-Chul,
Yong-Ho Khang', and Youngsoo Kim*. School of Chemical Engineering and Technology,
‘Department of Applied Microbiology, College of Natural Resources, Yeungnam University,
Kyungsan 712-749, Korea - Various side-chains arc introduced to the 7-amino position of 7-aminocepha-
losporanic acid (7-ACA) to make semi-synthetic cephalosporin antibiotics. In order to convert cephalosporin C
(CPC) to 7-ACA, two enzymatic reactions are generally imployed. Glutaryl-7-aminocephalosporanic acid
(Gl-7-ACA) acylase is involved in the sccond step where the reaction intermediate, GIl-7-ACA is con-
verted into 7-ACA. It was recently reported that CPC amidase can convert CPC directly into 7-ACA in a
single enzymatic reaction. A study was undertaken to screen microorganisms conferring enzyme activity
to convert Gl-7-ACA or CPC into 7-ACA by one or two enzymatic reactions. In order to screen the
microorganisms rapidly, a non-B-lactam model compound, glutaryl-p-nitroanilide, was utilized in an early
stage, thereafter the selected microorganisms were examined with real substrates. One microorganism
exhibiting both G1-7-ACA acylase and CPC amidase activities was obtained by the colorimetry method
and HPLC assay, and was identified as a strain of Serratia species, designated as Serratia sp. N14.4.
The optimal fermentation conditions for Serratia sp. N14.4 was pH 9.0 and 30T
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Fig. 1. Measurements of GI-7-ACA acylase activities of the
microbial strains obtained from the single colonies on LB
agar plates. GI-7-ACA was used as a substrate. The colo-
rimetry method was carried out to measure OD at 415nm us-
ing DAB as a coloring agent.
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Fig. 2. HPLC chromatogram of the Gl-7-ACA acylase reac-
tion mixture incubated with the permeable whole cells of Ser-
ratic sp. N14.4. The retention time and the peak of GI-7-
ACA 3as a substrate are shown at the same arrow, and those
of 7-ACA as a producl are also indicated at the other arrow.
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Fig. 3. HPLC chromatogram of the CPC amidase reaction
mixture incubated with the permeable whole cells of Serratia
sp. N14.4, The retention time and the peak of CPC as a sub-
strate are shown at the same arrow and those of 7-ACA as a
product are also indicated by the other arrow.
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Fig. 4. Scanning electron micrograph of Serratia sp. N14.4.
The measuring scale is shown at the bottom of the figure.

Table 1. Physiological, morphological, and biological charac-
teristics of Serratia sp. N14.4 strain

N14.4
Gram reaction -
Cell shape rod
Motility -
Catalase

Characteristics

+ o+

Oxidase
Indole production -
Voges-Proskauer
Methyl red

Simmans citrate

Lysine decarboxylase

+ + + 4+ o+

Ornithine decarboxylase

H,S production

L

Urea
KCN
Malonate

+

L-thamnosc
D-sorbitol
Trehalose
D-mannose
D-xylose
L-arabinose
Maltose
D-mannitol
Trans-aconitate
Adonitol
Benzoate
M-erythritol
Gentisate
D-Malate -
Gelatin +

+ 4+ o+ o+ o+ F
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Fig. 5. The effect of temperature during the fermentation of
GI-7-ACA acylase activity.
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Fig. 6. The effect of pH during the fermentation of GI-7-
ACA acylase activity.
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