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The Isolation of Bacillus sphaericus 366M-9 Producing New Cephalosporin-C Deacetylase (CAH) and
its Enzymatic Characterization. Lee, Seung-Hun, Tae-Jong Kwon, and Dong-Heui Yi*. Department of
Microbial Engineering, Konkuk University, Seoul 143-701, Korea — Several microorganisms (esterase-producing
group) were isolated by the solid selective media containing -naphtylacetate. Among them, strain 366M-9
having a high activity of cephalosporin-C deacetylase (CAH; EC 3.1.1.41) was selected. The strain 366M-9
was identified as Bacillus sphaericus on the basis of morphological, physiological, and biochemical character-
istics. The production of CAH reached at maximum value after 32 hrs, when cultivated in the optimal medium
containing dextrin 2.5%, peptone 2.5%, sodium chloride 0.5%, dipotassium phosphate 0.25%, ferrous sulfate
0.02%, and 7-ACA 0.1% at 30°C with initial pH 6.0. The CAH was purified by 3 steps with ammonium sul-
fate precipitation, adsorption chromatography on hydroxyapatite column, and Sephadex G-200 gel chroma-
tography. The final enzyme preparation was homogeneous as judged by the analysis of SDS-PAGE and
HPLC. Optimum temperature and pH for CAH activity were 50°C and around 7.0, respectively. And the
enzyme was stable at pH 6.0~8.0, up to 50°C. The Michaelis-Menten constants (Kp,), Vinax were 0.87 mM and
1.22 unit/ml, respectively.

Key words: Cephalosporin-C (CPC), 7-aminocephalosporanic acid (7-ACA), 7-deacetylcephalosporanic acid
(7-DACA), cephalosporin-C acetyl hydrolase (CAH), Bacillus sphaericus
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Table 1. Morphological characteristics of isolated strain 366M-
9.
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Table 2. Biochemical characteristics of isolated Bacillus sp.
366M-9 (Vitek test).

Characteristics ~ Result Characteristics Result
Characteristic Strain 366M-9 B. sphaericus Negative control - Maltose -
Gram stain i 4 Sucrose —  Trehalose -
Shape Rods Rods Tetrazolium red - Palat'inose -
Size (15~2.0x(05-0.7yum  (1.5~5.0x(0.6~1.0)um  1agatose ~  Sorbitol -
Motility + + Gluc.ose - N—Acetyl—]?-glucosamine -
Spore formation + + Inositol -  Amylopectin -
Galactose —  Potassium thiocyanate -
Arabinose ~  T%Sodium chloride -
g Xylose —  Mandelic acid -
RCO HNIr ) .
N. o Ohc Mannitol —  Oleandomycin -
0 H.0 Raffinose —  Sodium acetate +
cooH + 2 Salicin —  Arabitol -
Amygdalin —  Polyamidohygrostreptin -
CAH Inulin —  Nalidixic acid -
" Ribose —  Esculin +
RCO HNj:r s Type : Bacillus card 99% Bacillus sphaericus.
OH
NP
COOH + CH;COOH
120 120
Fig. 1. Enzymatic conversion of cephalosporin-C to deacetyl
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Fig. 2. Electronmicroscopy(TEM) of isolated Bacillus sphaeri-
cus 366M-9.
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Fig. 3. Effects of temperature on the activity and stability of
CAH-9. The enzyme activities were measured at different tem-
peratures. The residual activities were measured after the
enzymes were incubated at each temperature, for 1 hr.
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Fig. 4. Effects of pH on the activity and stability of CAH-9.
The enzyme activities were measured at various pH in 0.1 M
sodium acetate buffer (pH 4-6), 0.1 M phosphate buffer (pH 6-
8), and 0.1 M Tris-HCI buffer (pH 8-10). The residual activi-
ties were measured after the enzymes in each pH buffer were
incubated at 37°C, for 1 hr.
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Fig. 5. Purified CAH-9 on SDS-PAGE. Lane 1, size marker ;
lane 2, the purified CAH by hydroxyapatite; lane 3, the puri-
fied CAH by Sephadex G-200.
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Table 3. Summary of purification of CAH-9 from Bacillus
sphaericus.

Total  Total Specific
activity protein activity
(units) (mg) (W/mg)
Cell free extract 4498.0 6774 6.64 100
Ammonium sulfate precipitation 2775.3 389.8 7.12 62
1273.0 1066 1194 28
3356 161 2084 75

Yield

Purification step (%)

Adsorption chromatography
Gel chromatography
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Fig. 6. Lineweaver-Burk plot of various concentration of 7-
ACA on CAH-9 reaction rate. The reaction was carried out
using different concentrations of 7-ACA as substrate.
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The HPLC of CAH-9 products after reaction

Fig. 7. The HPLC of CAH-9 products. The peak of first HPLC
was 7-ACA as substrate, the peak of second HPLC was 7-
DACA as product. the peaks of third HPLC were converted 7-
DACA from 7-ACA and remained 7-ACA.
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