Kor. J. Appl. Microbiol. Biotechnol.
Vol. 20, No. 4, 401-408 (1992)

EQF nO|AHE HSL6130| 44AFSH= Cholesterol OxidaseQ] XA & EM
0[&< - O|5H - HEHS' - HeHzH*
CIST RETsIoITA Dleisisioins HIHST 2cie oyS e}

Purification and Characterization of Cholesterol Oxidase
Produced by Soil Microorganism HSL613

Lee, Hong-Soo, Seung-Cheol Lee, Tae-Jong Kwon' and Tai-Wha Chung*
Laboratory of Immunochemsiry, Genetic Engineering Research Institute,
KIST, PO. Box 17 Daeduk Scrence Town, Dagieon 306-606, Korea
'Department of Microbial Engineering. Kon-kuk University, Seoul 133-701, Korea

Abstract — The extracellular cholesterol oxidase produced from a soil microorganism HSL613 was
purified and partially characterized. Through a series of purification procedures including concen-
tration with CH2 concentrator, DEAE-celtulose column chromatography and gel filtration on Su-
perosel2, the purified enzyme was shown to have a specific activity of 108 units/mg protein giving
30.8-fold purification and final yield of 66%. The molecular weight of the enzyme was estimated
to be 59,500 daltons by SDS-PAGE. The optimum temperature and pH for this enzyme were 50C
and 6.0, respectively. The activity of the purified cholesterol oxidase was inhibited by Ag®‘, Hg**

and SDS.
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DEAE-cellulose column chromatography . Cho-
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Fig. 1. Ton exchange chromatography of cholesterol oxidase using DEAE-cellulose column.
Column size: 1.0X6.5cm, flow rate: 1.2 m{/3 min, phosphate buffer: pH 7.0.
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Table 1. Summary of the purification steps

Kor. | Appl. Microbiol. Biotechnol,

Purification Total Total Total Specific Yield Purification
step volume protein activity activity (%) (fold)
(m/) (mg) (units) (U/mi)

Culture broth 6,400 5,724 20.382 3.5 100 1

Concentrate 420 2,924 19,320 0.6 04.8 1.8

DEAE-cellulose 204 (0.846 68.95 81.5 71 23.3

FPLC 3.3 0.119 12.86 108 66 30.8
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Fig. 2. FPLC column chromatography of cholesterol

oxidase.
Column size: 1.0X30 cm, flow rate: 0.3 m//min, phos-

phate buffer: pH 7.0
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Lee(13) =3} Watanabe(31) -2 56,000, Lartillot
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Fig. 3. SDS-polyacrylamide gel electrophoresis of puri-
fied cholesterol oxidase.

1: culture broth

2: DEAE-cellulose fraction

3: FPLC fraction-peak 1

4: FPLC fraction-peak 2

M: standard molecular weight marker
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Lartillot $(12), Liu S(15)2 #= pH7} 7.0¢]<x
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& pH657) ## pHE 2 ate} 7P 233 e
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Fig. 4. Determination of the molecular weight of chole-
sterol oxidase by SDS-PAGE (12%).
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Fig. 5. Effect of pH on the cholesterol oxidase.
Enzyme was assayed at 30C for 1 min in various pH
range.

pH 4.0~5.5: 50 mM citrate buifer

pH 6.0~7.5: 50 mM phosphate buffer

pH 8.0~8.5: 50 mM Tris buffer

3l F2l¥ Pseudomanas<2] cholesterol oxidasex
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vi-§- FAbskedct

=5 50 mM phosphate buffer(pH 7.0)2} 6 mM
cholesterolS isopropanolel] =g 7]A& AME-slo]
25~65C 7}A] 5C 7rA o2 WA 7|HAH HAH7}
5 =A% A7} 50T oA B H7irt 71 Eoutt
(Fig. 7). Lin 5(15) ] 2]3) Arthrobacter simplexl| 4]
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Fig. 6. Effect of pH on stability of cholesterol oxidase
(25°, 20 hrs preincubation).

pH 3.0; 50 mM potassium acetate buffer

pH 4.0~55: 50 mM citrate buffer

pH 6.0~7.5: 50 mM phosphate buffer

pH 8.0~85: 50 mM Tris buffer

pH 9.0~10.0: 50 mM sodium carbonate buffer

pH 11.0: 50 mM CAPS buffer
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Fig. 7. Effect of temperature on the cholesterol oxidase
activity.

Enzyme was assayed in phosphate buffer (pH 7.0) at
various temperature.
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Fig. 8. Effect of temperature on stability of cholesterol
oxidase (15 min preincubation).

Table 2. Effect of various chemicals on the activity of
cholesterol oxidase

Chemical Concentration  Relative activity
(mM) (%)
None - 100
MgCl, 2.0 100
CHCIQ 2.0 99
BaC(l, 2.0 97
FECL'; 2.0 99
MnCl; 2.0 96
ZnS0O, 2.0 87.5
ApgNO, 2.0 4
HgCl, 2.0 0
NaN; 20 85
Borate 20 99
EDTA 5.0 85.7
Triton X-100 0.1 (%) 94.6
Bry 35 0.1 (%) 99
SDS 0.1 (%) 0
Taurocholate 0.1 (%) 87

Rhodococcus equi No. 2304 F-2]3F 245 45C 7}
2= A EHS Hod B &40 oxge Jehlgich

Metal ion % Xsix|e| <3t
& Aol gl o2 7}A] metal ion I A A L]

2} AgNOs7} 7+ a42gA4 & A8)shel o, NaN,2}
EDTA, ZnSO,7} thax M all& Eo o) v 2= 25
9% olAe] 2EH7LE Rt} Detergent Foll A=
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Table 3. Substrate specificity of cholesterol oxidase

Substrate Concentration  Relative activity
(mM) (%)

Cholesterol 6.0 100
Stigmasterol 6.0 71.6
Hecogenin 6.0 18
Lanosterol 6.0 10
Ergosterol 6.0 5.3
Diosgenin 6.0 0

S

E

E

Z

/0 0

-~ 0 250 500 750 1000 1250 1500
1/[s] (1/M)

Fig. 9. Lineweaver-Burk plot on the reaction rate of
the cholesterol oxidase.

Cholesterol concentration: 1, 2.5, 5, 6, 7 mM, tempera-
ture: 30C, time: 1 min, pH: 7.0

SDS7L 74 Algh AsiAdE ®l 3 Brij 35+ 719
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ZAgY A stigmasterololl= 70%l Eall 22 H 4]

okatti(Table 3). Lee 5(13)2 ergosterol, stigmas-
terol 2.2 FalHo] vleldohy W aste] & At
o} zlo]E weodrk 2|} Liu 5-(15)-8 B o9
2=3}A stigmasterole]| cholesterol t}&2.5 # &
Hopa ¥aosigdel =3 Fukuyama 5(9)2 £
F¢} v]<=3lA lanosterolel] Hs}e] 12% A=<
o] glttxr X &Fed cholesterol oxidases Al

she d5+2] E5el wel 7]3 5o el zle]Ao]
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2 eodr 2 S T
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