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Purification and Characterization of Cholesterol Oxidase Produced by
Rhodococcus sp. 3T6-5Mj Isolated from Changran-jeot

Sang Hyun Parkt, Han Soco Kirnl, Yoon Soo Leel, Ik Boo Kwonl, and Uck Han Chun
Department of Food Technology College of Industry, Kyung Hee University, Kyonggi 449-701, Korea
"1otte Group R & D Center, Seoul 150-104, Korea
(Received @ 1997. 12. 12., Accepted : 1998. 3. 5.)

The cholesterol oxidase was purified from the culture broth of Ahodococcus sp. 3T6-5Mj strain by procedures involving filtration,
acetone precipitation, DEAE-Sephadex A-50, and cholesterol affinity column chromatography with a recovery of 15% to specific
activity of 256 unitsfmg. The molecular weight of the enzyme was estimated to be 52,000 daltons by SDS-PAGE. Optimum pH

and temperature for the enzyme activity were approximately pH 7.0 and 50C,

respectively. The Michaelis constant (Km) for

cholesterol was found to be 32x 107 M. The enzyme showed a high substrate specificity for 38 -hydroxysterols and the relative
oxidation rates were 100% for cholesterol, 89% for campesterol, 55% for stigmasterol, etc. Amino acid analysis showed that the
enzyme protein was composed of 440 amino acid residues without cystein and tryptophan.
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Richmond(1)$} Flegg(2)el 2]l cholesterol oxidase(EC 1.
1.3 62 2RHYT. SU2HE AJELE AAse VS
2 PseudomonasZ(3), Nocardia®:(14,5), Arthrobacter4(6,
7, 8), Streptomyces%(9~16), Brevibacterium%(17) % Cor-
ynebacterium%(18) o 2xso] Utk Watanabe S(16)2
gargdozy ZY2HEL o]4F & v 16%7 WHot
#32 2o A HAAS, el WE Fo FEA AHEA
A 2aFg. o% F 2YAHEY 2Tl Mg xS &
22 Rhodococcus ervthropolisdl &8t AcZ g3yl o
FZ71 AAEE Z4F intracellular enzymeol2ti R 31EHG
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o ANAULE AAE & e WHoeR Streptomyces viol-

ascens$} Brevibacterium sterolicum% A¥dld ZH2HE
A EAE Bl - AAstd G SA st Haatch
Watanabe 5(15)& 84 AFdA E&sld Rhodococcus®
FF7F AN ZY2HE AELY SAd et xA1EG
3, o] &4+ extracellular cholesterol oxidaset 2R stth

a8y T AFEE F 502009 tEHer Avid Zda
Hez 2y nAEddd 93 AD(androst-4-ene-3,17-dione)
o] A that wEel o] F(2)9 EYolA REl# Pseud-
omonas sp.7t Axete EHAHEAE 49 HAY B4
#e d7EE 1281, Lee 5G9 ESAA &g ujdEe]
Aapete ZHAHEAELY B - A 2 B #d A
T @Ee 2X3 Y

0z §3d, 98 59 b g AHE, &2 2HO
ot2d S AsAdgEd e 7F AHEFIRH UAES
ol g3l A zolt ootEe HEEAHI AD ADD
(androsta-1,4-diene-3,17-dione)2] A4tel #F AFE A9
gastA o] 2ol 90wi(21,22), A% Wk ohg} Ao F
AAHES A3 F Y assimilationFof® FFE A+
7 AEHo A Ay Aol 23), T nAES o8&

ol
=



196

FH2EHE B ATE B o]FAA @1 AT} £3
AR A7 ge R 1EY2HEZT R A 4% £8
A Adel ik 7t e 2ol tAES o] 4F 29
ZHEY diifel B8 dFE F olRolzol Birka YzHa oY
& ol sl £ ?‘i-?OIl e seuetel SR EAEFY i
22 ¥ £ Rhodocoocus sp. 3T6-5Mj 57+ AAkele 24
2HERFELE AAEA 2 49 A4S 2AEAT

Nz 3 g

AEZF
£ Ao AFE-3 cholesterol oxidase AAFEFEE FubAlof A
v:‘_‘l]?} Rhodococcus sp. 3T6-5Mjolw] @52 wjofufz]e] =A
< 1.0 g/L NHiNOs, 1.0 g/L KoHPO,, 0.01 g/ MgSOq4 -TH0,
0.001 g/L FeSO4-TH:0, 1 g/L NaCl, 20 g/L trypton, 1 g/L
cholesterol, 5 g/l maltose& AME-34th 3484 244 7|2
& cholesterol(Aldrich Chemical Co., USA)& A}8-35}5it}

2 Aot

Xgado x
49 Qe -r]ﬁ}"q Rhodococcus sp. 3T6-5Mj TF&
100 mL®] nutrient brothujzle] HFalw 24417F £ 30T 9
g2 FEZYA ESo|FHA vId 3 2 AHE Ag7
& AR 2 Lol FYAS 1%7F IS HE5e 30T
*1 pH 752 st3o] Zetawkslwis 647 wjgsldoh sjoko
& 4TAHA PAEHO00xg, 30 min)std FHAE AA D,
0.2 me FHE F#HAZ F 100 mM potassium phosphate
bufferg 7}3le] pH 7022 zAste zgihdoz Algalgrh

BYAHE MIAFLo HBAHNEH

Richmond(1)9] i elutel cholesterole]l A*-cholestenone .
E HEEHe 55 240 nmollM 2 F35e 27188 =3
ato] efatgit

BA97F 1 unit® 1 gmol? cholesterold 30CoA 185
Qtol AN 71 ZHAHE Astase Foz Ao

249 22 ¥ HA

DEAE-Sephadex A-50 column chromatography
Shirokane S(18)e] el uwet FRE Ry Yl
DEAE-Sephadex A-50(Pharmacia Co., Sweden)& A}g-3}o
quldES Ak dA 6749 AFwe) zZtzt 1 mLy
DEAE-Sephadex A-50% i, A W& X&d@d 10 mM
NaCle] 284 10 mL9 05 M pH 7.0 potassium phosphate
buffer2 103 MHsld pHE 7022 ZHsgx, Urx Al
#x Z+zt pH 7.5, 80, 85, 9.0, 959 buffer2 A 3ald pHEZ
ZAT F G494 100 p LY Hrbste] EEetn Ax sl
T FAEAHE EHso] B 2 pH 9094 g e
T&& 2 *3”‘}% ZHEAN vz -20CE JAANA ¥
13818 olMES 7l3te -20T oA 1A AN T 44
(9,500 x g, 30 min)ate] AAES FAYL of A9 10
mM potassium phosphate buffer(pH 7.0)& 7}sbed tha] &3
AHT o] EadozRE FAE Eastr] ddtd 10 mM
carbonate buffer (poH 9.0)Z vzl HYPA7] DEAE-

e l‘l° ot o
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Sephadex A-50 columm(25% 30cm)9l loadingd & Z& 9=
g0z FFAo} 280 nmolM FFE7F 0050187 2 wl7ix|
/‘i]x’ 31 0~80 mM NaClZ linear gradients 3t Fatg &

2F 60 mL/hr 8 £52 824174, 7+ 289 10 mLy @t
429 942 280 oM F3E S ZAENS EAYL
BAS Uehile £8E ol oA ofiEoE AANZ F 94
+9500%g, 30 min)ated potassium phosphate buffer (pH
7002 &astgch

Affinity column chromathography on cholesterol :
Kamei(11)¢] o] we} ZeAeE8 SF550 dgsiod 2
A F AdY ZY2HES 289 10 mM  potassium
phosphate buffer(pH 7.0)2 HEIAAM column(d0 X 30
an)ol FFAZAch DEAE-Sephadex A-50 Lo]& wax|=
TR HaNE FY2HEZ0 F29 columng EHA7|HA
TU2HELHNELE Fe2H 2] RN 22T buffer2
83 AA% F 01%9 Triton X-100842 60 mL/hre] &
E2 2&A719AM & tube® 10 mL # wolM bicinchoninic
acid assay kit(Piers Co., USA)Z o] &3dla] i slape =
Aatdn, §2842 99 Richimond(1)e] ¥ile] uwle} ga8
A4S SAs 248 Ugue 288 Kol thA oEleE

FHAZL F 10 mM potassium phosphate buffer(pH 7.0)9
g3 & FAAZ 3l 70T BHsAct
Holgs

fxe &R 3 PRAFE AAsr] 939 sodium
dodecylsulfate polyacrylamide gel -electrophoresis (SDS-
PAGE)E AH8-8t4th stacking gel & 4%Z, separation gel
10~20%, gel thickness 1 mm$} Precast Graident Tricine
Gel (NOVEX™ Co, US.AE #8 e} 125 VZ 10T 7]
ettt H7)149ES B3 F, 0.05% Coomassie brilliant blue
R-25002 dMEH 1 30% methanol® 10% acetic acid2 &
Aot BAFE AAer] Ad HANAE AdE 15% gele
AHgatgon, X% FEOWAZE Markl2 Wide Range
Protein StandardNOVEX™ Co, US.A)9] MW. 200000 daltons®]
myosin(rabbit muscle), M.W. 116,3009] 8 -galactosidase
(Ecoli), MW. 974009] phosphorylase B, MW. 66,3002
bovine serumn albumin, M.W. 354002] glutamate dehydro-
genase (bovine liver), M.W. 365009 lactate dehydrogenase
{porcine muscle), MW. 31,0008 carbonic anhydrase(bovine
erythrocyte), M.W. 21,5009 trypsin inhibitor(soybean), M.W.
14,4009  lysozyme(chicken egg white) MW. 6,0002]
aprotinin(bovine lung), M\W. 35009 insulin B chain, M.W.
25009 insulin A chain® AH&3hoh

chuy et
_]

2444 #H¥F9 9l FEZE bicinchoninic acid assay
kit(Piers Co., USA)E AH&8l9.28 bovine serum albumin-g
EFeuA g gto 564 nmolA F3EE 243 e 1
S8 BE Alele A

240 S2ststy A £X

pHel 9% : gauteo AMpHE AESY] 98t 50 mM
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citrate buffer(pH 4.0~55) 50 mM potassium phosphate
buffer(pH 6.0~75), 50 mM Tris buffer(pH 80~90)8 Ar&4-3fad,
01 mL $2888 BAFAS 50 pLE EHE & TAA
0% B AXE H 50 pLY 6 mM-cholesterol/IPA
(isopropyl alcohol) £4& ¥7lstm 30ToHA 583 wEAZ
T A4S 2489t 349 pHol g A4S pH 3.0
ol pH 11.071A olgf¢] ¢38h& AEsta] 25TolA 204
7 HE & g2 FEAUE E4%4d. pH 308 50 mM
potassium acetate buffer®, pH 4.0~5594% 50 mM
citrate bufferZ, pH 6.0~7594& 50 mM phosphate buffer
Z, pH 80~90914+= 50 mM Tris buffer, pH 95~10.0<
sodium carbonate buffer, pH 11.02 50 mM CAPS bufferZ
2zt ALgsgTh

Lx 4% a0 A 29 9F%S YotEr] 4
314 50 mM phosphate buffer (pH 7.0 6 mM$
cholesterol/IPAE 7122 AHg3te 20C #¥ 70T 743 5T
R o2 WA F|AAN 2zt 2TolAM gie wheg ®as}
At 2xo] Ol rAAL EAE 20ToA 70T 7HA 5T 3
Ao g zZtzbe] x4 1587 A F 4o JIEANE
2489k

7122 556 wE wE&Ee) Wil AAEEY 284
7o) #AE AR Yitd FH2dEY FEE 1, 25 5,6
7mM 7R 1A FEE 9 39S W 1484 WEE &
A8 & Lineweaver-Burk plottingdted Kmztg F&tdch

A 7|ABCA - 249 2HF A it BAAEE F
A7) 98 cholesterol, stigmasterol, hecogenin, lanosterol,
ergosterol, diosgenin %9 712& 6 mMZ E°] isopropy!
alcoholdl @43 =9 ztzhe] & 50 pL& 05% Triton
X-100& &3 100 mM potassium phosphate buffer(pH
700 1 mLe BAAY &a2 10214 7hste] 30ToAA 1823
weLe2 b 240 nmoll A ZA4sHTt

Ao opnlmat 24 EA - 549 ojvAt 24 OPA-
Post Column Derivatization System ( Perkin Elmer, USA)
& ojgstel B sgm, AR ZAWHE gH Zol ¥
sttt AA(10 pg)E 10 pLY FHF &AL, obr)=
AFEFLN 10 £2L(250 pmol)E #39 5 mL sample tubedl
Wn TAAZ 3tk 2 ¥ sample tube ETF 23 AF4H
2 AT e capol ¥&H tubedd 200 L9 6 N HCI
& Qo AgdiA 5 mL sample tube® 9] sample®} 6 N
HClo] 2HHQ HEo| §ixs 3 F TR 110THN 24
A ZE AZbEE s stel HPLCOl 20 ¢L Y8 ch

»

Y on

dn 9

2y A s MelELo 22 9 HH

Az ¥ 9 A : Rhodococcus sp. 3T6-5Mj2} wld
oz B A2 By Y89 DEAE-Sephadex A-50 &
o] w7t 18 column(25%30 cm)oll FHAHE A
3§48 E&A7) carbonate buffer® A28, 0~80 mM
NaCl 5% FolE Zoj 7} £38d 10 mL ¥ 4239 280 nm
AN FFEE 2Hstd Figure 13 2 275 4 &3
A7 349 A HAgN 25 534978 AR 394
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cld g9l 55UA 2ERE 66MA EHoAM cholesterol
oxidased) #Ao| 7b4 Z§ mAZ dehgn, olw F49 v
F4e 148 units/mg GHAojth. DEAE-Sephadex A-30
Lol 2 WBFAE AHEEe Bd FAE o AR Y8t
22629 Ws} affinity column chromatography(4X 30
em)E FHs 2 BED 10 mLE £&A170 A3 daa
937t 270 uegten, FHAHE Aslase] 4L 294

15 20

Activity (unit/mL) &
=
|
A
T
Abs. at 280nm =

. NaCl (mM) -

0 20 40 60 80 100

Fraction number

Figure 1. Column chromatography of cholesterol oxidase on
DEAE-Sephedex A-50 operated at pH 9.0 with flow rate
of 60 mL/hr. Size of column used : 2.5%30cm. '

24 - 100

Activity (unit/mL) &
pg protein/mlL +

,_.
i
r

&

0 20 40 60 80 100
Fraction number

Figure 2. Affinity column chromatography of cholesterol
oxidase operated by eluent of 0.1% Triton X-100 with flow
rate of 60 mL/hr. Size of column used was 4.0X30cm.

Table 1. Summary of purification of cholesterol oxidase
from Rhodococcus sp. 3T6-5Mj strain.

Total  Total  Specific

Step protein  activity  activity  Yield(%) Purifcation

. . {fold)
{mg) (units) (units/mg)

Culture filtrate 1100 3249 029 100 1

Acetone ppt. 28 142 063 4 22

DEAE- _

Sephadex A-50 672 996 143 30 51

Cholesterol column 192 492 56 b 83

Kinetic parameters of yield and purification were estimated
by comparison with culture filtrate.
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Sl D)9 WA £l K sgwAelM B34S e
AH(Figure 2). o)de} B|BALE 256 units/mg FHAoIQ
o TAZF AAR YA oZRE acetoneT Mo o zFA
o] 3rge MUHROH, A& 22992, DEAE-Sephadex
A-50 Lol 2WBFAE o] LT HFES 30%, AL 51HH
o, affinity column chromatography 2 8% Az 34

< 15%, FA &L 88ule] &2t 34 EUrKTable 1), 01’“«]
acetone A, DEAE-Sephadex A-50 20| m3x| 1
affinity column chromatographyol €8 RAWoz FAie A
A7} 7hs a3

)

AAEL EEUAE &7 st Z AATAE ajokele]
F5AE BEUNATL 4 sodium dodecylsulfate polyacry-
lamide gel electrophoresis (SDS-PAGE)E AA|d A3 4
AAE Z4E dddEs JehiRon(Figure 3) £R%L 9
52,000 daltons?! Re.2 FAF U HFigure 4). ¢] A3+ Kamei
(19 Streptomyces violascens7t AAFstE cholesterol
oxidase®] EA#Fo] 61000 daltonsel@d W18 Lee F(3)9
Pseudomonas sp.7} AAAEe EARatgke] 50,000 daltonso)
B o] 5(25)9 Streptomyces sp. HSL6130] Aatsis 4
o] Fxeko]l 59500 daltons, Shirokane 5(18)9] Coryne-
bacterium cholesterolicumo] A2Vshs B4 2] EAbgko] 57000
daltons 232 Liu $(7)9 Arthrobacter simplex7t AAbshe

kDa

200

116.3
974

66.3
55.4

36.5
31
215

14.4

A B
Figure 3. SDS-PAGE of purified cholesterol oxidase
Lanes : A, cholesterol affinity chromatography
B, protein molecular weight marker.
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12
® M.W. 116,300 ( A - galactosidase )
1.0
266,300 ( bovine serum albumin )
- 8 | ®
= W. 55,400 ( glutamate dehydrogenase )
<
= Cholesterol Oxidase
Z
2 64
-~ (J
M.W. 36,500 ( lactatedehydrogenase )
44 L
M.W. 21,500 ( trypsin inhibitor )
2 T T T —
2 3 4 5 6

Relative mobility (Rf)

Figure 4. The calibration curve for the determination of
molecular weight of cholesterol oxidase by SDS-PAGE.

EAae] B3] 57000012t B oF v|WIHPL v B #F
7t HAMgE cholesterol oxidase®) A oFzF #o Aoz
A% Lartillot $(12)9] Streptomyces sp.7t AAbete
Ze 2 EA}E4 e Exlgko] 55000 daltons, Watanabe
(15)9 Rhodococcus equi NQ.230] AAlst= FAol Bziako)
56,000 daltons®l A#}e}= thd wiszdloh o4tz o] £y
2H &M E A BRI dEE 50,000~61 000 daltons©] 2
T HaE v oEd B gFsh Adde gaE I FoA
FUARS A7 Aoz Azter)

B

ofil

2o SolzEy MA

ool vlA= pHY 9% : pHF G4 B4 DxE
ZA1ek7) fsled 298 pH 40~85%1 928X
HHEAA FHAHE A ase B4 2AE A ¥
Z pHe 70014t pH 6.00]3tdl e 4840 43 i
gt ot pH 655 pH 80Atelol M HA LA 9 90%0°]
3& A tHFigure 5). FdlAuH &S840 HA pHo
3= Lee $(3)# Lartllot 5(12)o] HA pHsE 7.00)8 1
R en Shirokane $(18)2 HA pH7F 7.0~75, Tom-
ioka (9% Liu B(7N< A pH7} 75, Watanabe $(15)&
#A pH7t 7.8, Shirokane $(18)& 7.0~75 281 ] 5(24)
< A pH7L 60018t B2 st

B4 pHAAY + X #20 pH M4 S 37) $18td pH
d SEFEApH 30~120)0] FidE o 2B5ToAM 20417
Aed & gade) JEAVE 24 AR pH 65904 pH
110747 A EE bk 28y pH 6008l A= pH7L
Tl webs dae ZEZA | S0%olstE T3] P
7l AFEe pH 30014 248 A A HFigure 6).
o] A= Lee F(3)9 Pseudomonas sp.7t BAtels A
EMst g0 pH Mol pH 40~110018 AHg} o] S(U)9]
Streptomyces sp.7} AAbsh= 349 pH ¢HAA el 60~11.09
A% g 49 52 WA dANS vguyAnh @9
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100
SENGE
£
k=1
<
g ¥
=
=2

% -

pH

Figure 5. Effect of pH on the cholesterol oxidase at 30T
for 3 min;

pH 4.0 - 55 : 50mM citrate buffer

pH 6.0 ~ 75 : 50mM phosphate buffer

pH 80 - 90 : 50mM tris buffer.

Relative activity (%)

Figure 6. Effect of pH on the enzyme stability at 25T
after 20 hrs;

pH 3.0 : 50mM potassium acetate buffer
pH 40 - 55 : 50mM citrate buffer

pH 6.0 - 75 : 50mM phosphate buffer

pH 80 - 90 : 50mM Tris buffer

pH 95 - 100 50mM sodium carbonate buffer
pH 11.0 : 50mM CAPS buffer.

Liu (70 B38 Arthrobacter simplex?t Asbsle &d2
82 Astgae otAAle] pH 6~10, Shirokane $S(18)
Corynebacterium cholesterolicumo] A4tshs &49 AAA
o] pH 5~9¢ #A7et vluads v & W2 #9949 pH
A4S YeRASITh

Fad ol 259 Ay AL NAE 229 dF
& ZARSL YEke) 20TAH T0CAHA 5THALRE WA

o

A& A#E Figure 73 ol 50TAA
ﬂH g4& o 20T olstet 70Tl e §49
g4 A&t ol Watanabe $(15)9] Rhodococcus
equi NO.237} Aakdte ZH2HEASEAY HFHLET 47T
ol wis} | o] 5(24)9 Streptmyces sp.7b AAtdle el
HEAgaLe AL HHLEE 0TColRE Hug
Tomicka 5(9)9) Streptomyces violascens?} A4tsh= &4
223 Liu (MY Arthrobacter simplex?t AAeteE 249
o) AAezzt 50Celd Aot A&t 28U Shirokane
=(18)¢] Corynebacterium cholesterolicum®] A4}sle &49
HH2E7 0~2TCHte Rug vudds o i ¥
HHLRE YR

Eao QoHAA B a0 AokAAS ZAlE| 9%
30, 35, 40, 45, 50, 55, 60, 70ColA HAe AL AT

T Figure 83 2o} 30~45Co My A9 Za7h glo]
S obAsig o, 45T REHE B0 thd "ol 7] Alzhat
o] 55T E 3 #aAgE Yt ole

Watanabe %(15)2] Rhodococcus equi NO.237} A4Atale= &
Al ase] dAAdol 20~50T ApolollA rAsirh=
Bue vsadnt a2y Lee 5(3)9 Pseudomonas sp.7}
Aabate S AHEANS} E47F 70CoA 3083 oAsT 8
0TCAM 5¥7t 7hdstd d4o] Addtte At HAgA
o] th4 dojHch

#49 Kinetic constant : 7139 FE9 &
A AR 9datel BUAHEFEE 1, 25, 5, 6, 7 mM7}
A 7149 358 2dde a484E 4 § ¥ Fig. 9.9} 2
o] Lineweaver - Burk plotting 3t 32X 10™* M¢ Km #&

IS ECE

o3 Kee!
A
&9 71 Sold A4S ZF VA tE Fao) Ak

2 zA18l7) 998t cholesterol, 4-androstene-3,17-dione, 14-
androstadiene-3,17-dione, 5 @ -androstane-3,17-dione, hecogenin,
campesterol(24 a -methyl-5-cholestene-3 8 ol), 5@ —cholestane,
cholestane-38 5a 6 8 -triol, 4-cholesten-3-one, coprostane,

100
3 75 -
=
3
g 07
£
=
25—-
0 T T T

8
(o8]
<
e
(==}
<

70

Temperature (C)

Figure 7. Effect of temperature on the cholesterol oxidase
at pH 7.0.
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cholesterol-5 & 6 8 -epoxide, dehydroisoandrostane, dihydrochol-
esterol, epiandrostenone, hecogenin, lanosterol, A -sistosterol,
stigmasterol 59 7|dx} wSA7 249 BHL Table 29
22 AFAE Yl 4 2HE59 7|d5o)H S Zya
HE e 71A5o|40 el 520 S459 Husyde

100
3 75 -
27
=
g
S 30—
z
=
[%]
~

5

0 T T 1 T T T

20 30 40 0 60 70
Temperature (C)

Figure 8. Effect of temperature on the stability of cholesterol
oxidase at pH 7.0.

Table. 2. Substrate specificity of cholesterol oxidase.

Korean J. Biotechnol. Bioeng., Vol. 13, No. 2

o campesteroldl = 89%, hecogenindlE 40% 18ln B
-sistosterololl &= 25%9] A BAEE Jehido a8d, 2
ol9)e] unjz] 7Aoo thaldE Ao BAL YA ekgrul

B2 oAl 24 : ololwtt 24 BAL 2 Ao BAy

UV (mM™. min)

200 Km =0.32 mM

1/s) (mM' Y

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

Substrates Concentration (mM) Relative activity(%)
cholesterol 6 100
4-androstene-3,17-dione 6 0
1,4-androstadiene-3,17-dione 6 0

5 e —androstane-3,17-dione 6 14
campesterol(24 & -methyl-5-cholestene-3 5 ol) 6 89.3
5 a —cholestane 6 0
cholestane-38 5« ,6 8 ~triol 6 1.7
4-cholesten-3-one 6 0

5 a —cholestene-3 8 -ol-7-one 6 2.7
coprostane 6 0
cholesterol-5 @ 6 8 ~epoxide 6 4.8
dehydroisoandrostane 6 0
dihydrocholesterol 6 0
epiandrostenone 6 0
hecogenin 6 40.1
lanosterol 6 0
8 -sistosterol 6 25.2
stigmasterol 6 55.1
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Table. 3. Amino acid composition of cholesterol oxidase.

Rhodococcus sp. 3T6-5Mj

Corynebactrium cholesterolicum

Amino acids

Number of residues per molecule  mole/asp  Number of residues per molecule  mole/asp

Asparagine/Aspartic acid 60.8 100.0 525 100.0
Threonine 237 39.0 331 63.0
Serine 29.1 479 26.5 505
Glutamine/Glutamic acid 509 33.7 342 65.1
Proline 419 685 20.3 389
Glycine 215 452 530 100.9
Alanine 351 51.7 36.0 68.6
Cysteine N.D N.D N.D N.D
Valine 16.7 275 35.1 66.9
Methionine 28.2 46.4 136 255
Isoleucine 8.8 145 21.7 41.3
Leucine 189 311 2713 52.0
Tyrosine 11.3 186 16.1 30.9
Phenylalanine 12.8 21.1 226 43.0
Histidine 34.2 56.3 2.7 5.1
Lysine 17.6 285 211 518
Arginine 22.1 36.3 174 331
Tryptophan ND - 85 16.1
Total 439.6 477

o] |23t Shirckane 5(18)0] WEE Corynebactrium cholester-
olicum¢®) AAHE F49) ojlul = ALZARIE Table 33 3t
B o7&y} MAelE §A4F asparagine/aspartate, glutamine/
glutamate, glycine® @] %& 7202 Yehygrh &3 Shi-
rokane =(18)¢l Corynebactrium cholesterolicumo| AJAtat
&4 glycine, aspartic acid, alanine®] #ao] H& AL2
B3 sigen 18]1 Watanabe (159 Rhodococcus equi
NO.237F AAste &4 alanin > glutamic acid > aspartic
acid?) #MUZ o] HL Aoz HudHch ol e 2
B2 2988 o Y208 AstacE QAT TR o
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