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Abstract

A total of 611 cholesterol esterase (CHE) producing actinomycete strains were isolated and
characterized from marine bottom sediments, marine organisms and beach sands collected from
bays, coastal and offshore waters, and beaches facing the Pacific and the East China Sea around
Japan. Three hundred positive strains exhibiting CHE activity were isolated. The percentage
of positive strain (hit rate) was 49.1 % . Highest hit rate of 74.3 % (26 positive strains out of 35
strains) was observed in Tateyama Bay in Chiba Prefecture. Among the various samples, the
highest hit rate of 678% (61 positive strains out of 90 strains) was observed in the samples from
coastal sand. Among the 300 positive strains, 3 strains which had high CHE activity were selected
and used for further studies. Two strains named A and B were isolated from sediment samples
from Tokyo Bay in May (b m) and October 2009 (20 m), respectively, whereas one strain named
C was isolated from the sediment sample obtained from the East China Sea (300 m). From the
16S rDNA analysis, strains A and B showed high homology with Streptomyces rubrolavendulae
whereas strain C was close to S. glauciniger. Among the three, strain B showed stable highest
CHE activity and was selected for the purification and characterization of the enzyme. The CHE
was isolated from the culture supernatant of strain B by ammonium sulfate precipitation, anion-
exchange chromatography and gel filtration. The final preparation showed a single band on native
electrophoresis. The molecular weight of the purified CHE was 622 kDa. The CHE exists as
dimer forms composed of 22.7 kDa and 39.5 kDa in water solution. The CHE was stable up to 70C
and also showed pH stability from 4 to 10. The enzyme decomposed substrates such as linoleic
acid cholesterol and oleic acid cholesterol.
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HARVEDEFEDOCMBE L L UH Y FEOBEMEEY - &Y - BEIDHELH» S 27C THEss
ELAWBEAF LI HEOI VAT O—- VI AT T —+¥ (CHE) £EFHZHFEZE L, 300 %Ok
2, v MR (MAEKRBICE T 2EEEEOES) 3491% Tho7:. ek v hEFEHIIT
HIEAE BT 743% (35 8EH 26 4%). SDBEY ST, BRIEPOL Y FEH678% (90 #k 61
) LRETho7z. TSN 300 %k, CHE &gt 34k (Wb BEHEREY) »Eon,
HIE (2009458, KiESm, AkEMm%), HEE (20094 11 A, KiE20m, Bik& ms),
Wi (2009 4F 10 A, 7KiE 300m, C k& %), b 3D 16S rDNA DR EAT 5,
A, B#RIZ & B2 Streptomyces rubrolavendulae, F7: C¥RiZ S. glauciniger & &\ HEEE % R L7,

YHREBEARS (T108-8477 WEEREXEHE 4-5-7)
IHRAESHT A —T 4 F 2 — (T106-8571 WEEEXERMA2-7-1)
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ROEMD®, CHE 2 L EEET 2 BHREERLEN» S, MLk, BRI+ o<y
774 —BXUTIVIEEIZL o TCHE # Bt - #58 L, CHE (35 F = 622 kDa, K&E#PTIZ
227 kDa & 395 kDa D ZERDOHTHET 5 Z L #MAL 7. ACHE X70CUT TRE, f7-

pH4-10 Tid& < KiFE T,
TR AT ESHIBRL 7.

V)= NVEEIL AT O0— VRt LA VEBILATuO—LaEEE LT

F—J—K:alLAFO— VI RATT—Y, ¥ HEHE

1. #

]

MEFDOIL AT O — VAT VDRI,
N —VER, LA VB SVIFURR, TIFF
BRSOV MEFLACER ATTY VB IR
F OB kA RRERSE I ATV S (BB,
197D). 207, MEROHEIL AT T — )LD
E Y, EFEHAOaLAT0—-LVIZA7FI5—+ (L
TCHE) &L Tid, $HROEL L L#E ORI
IATVIMERAT 2 DO0EENTS (Duetd.,
2010). L22Lznisn, BAEMH I N TV SERKRR
HHOCHE 3 EEFESEIKS, £2THaL R
TH=VIZATVEMKGBETE VI ErbE
—CHE #HW 2 ERIEMZREMBIZZ 700, £
72, HEHEEO CHE 2T 2 L ERAFSHEIL
HrWHMBEANEHMEN TS (Sugihara et al.,
2002). 2512, EEICFAT A ETIE, mE, pH,
EHRBLOZEREBILZEIIHTI2EEEOEH W
CHE »ZfhT\w5,

MARE L, MEDERLREGWE % & EEE
HNEOEEMENOBYH Y HD LI LS
NTWC, B CHE OERMHFI TS (54
H, 2009; Lazzarini et al., 2006; Okami and Hotta,
1988). 7-72L, fAEMHEE, HFICHAEHEKD
CHE &, {&MEM DT I 7 BRELYI A FLEE IR
DCHE L £ LV W|ENDH ), MARRHED
CHE ZRIE A A =X AR 5N H > TE
BHETHIZIELRLRIADVLETIEH S (Xiang
et al., 2006; Xiang et al., 2007).

ABEEMEORRFE L L THEB SN TV ST
MEIL, ChETEDITE A EHRESIIEDLP S T8
EN7LDTHo7. LaL, fF, BELHRIGR
RO OFBIMEDFE LA WRE W RRIZ % -

T&7: (Watve et al, 2001). THIZR LT, #EFE
OHMHHEIZEZHE VAR I N TR VRAORE
MTdhb MEPOEFOSE L TOWFEREILER
BE, 15, KEBLUpH % EAELERE L KEL
b, 200, BEEBMEWIZEZALNZWVETL
WIZIRHHEY & R ET A RROFFIED T REEN S
WEZZ OGN, EEBFERED O FRBMEN 2 IRE
FTAHMENEAIITOND L% > TE/: (Suzuki
et al., 1994; Takizawa et al., 1993). 7z, fEHAKEN
DIV AT OV EENTV A Z L2 (Maita
et al, 2006), & M ERU &) Tz FOaL A
FO— LRI LATO— VI AT VA FERESRT
FHEL TV LMV H L. 2070, BEIZLRE
L7cBE L EOEYER Y 5HT 572902 CHE &
Hr BT HMEMOTFEOTRENZEZ NS, L
NLINFE T, BERROMENH S CHE % 558
LS IERon v,

Z 2T, AR TIZEME L RO~ i,
SIRIL 7B ERMEY B L OlEERE S S )
WEEx7HL CCHE DA EREZERL, Honr:
CHE BAER ORERA, 5 CHE % HEE - FFE L,
MR ERANLZ AL LI

2. MPRBKOFHE

2.1.1. BEFRED S OBRE O3 B

MR O BRI, EOKRRB (200m L
&) LR (200 m LAR) TERECL 7-HEREYD -4 -
MARE, BEOBEHV. BEMEEYIE, "R
B OKkE3-22m, 2000458, 8H, 11 ABLV
2010 1 R, 5R), &aFRAEE (KiE0-100m,
2009 6 A), FIAKILEELE GEHKFKENT
P B E D, KE0-10m, 20094F 9 H),
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BESEBEHEE N VT T (KiE200-206 m, 2009 4
10A) BLUHEIFifE (KiE0-300m, 2009 £ 10
R) o7z R TERSKFHAKEEZ
(20095 B), fELMEEILE (20094 10 A), K
REBEEE (20094 10 ), BXUEEKE (2009
FT7TR) Oxrr7u—THRED»SRIL 2. £
72, BEH¥E (KiE0-70m, 20098 H) O+
7+~ 2 (Holothuria pervicax), B F+ i (KiFE
300m, 2009 4 10 A) ©) ¥ Ko #'1 (Guildfordia
triumphans) \HEHEL T4 VFrFx 7 (%
ZAM) wEoEWEEETHG. B TR
RLEIWMLTRALZ. s OlERE ORI
X1 IR L7.

SHEABHIRINE, BE LTI AF v 7 EIC
AN TR AERF L 72 IREECERZICRELR D, R
RAEHRIEKPIZHEL, BEARLEZ 20
02 ml % &8 IZ &KL T271CT1 ~ 28R/
BEL, WERMIHEKBEEEDNS 0= —%2HR
L, HEJH{% Yeaststarch EREEHIZIRFEL 72, &K
EERTHW BRI, ISP-2, 4 5BLU7T
& 5 (International Streptomyces Project, Shirling
and Gottlieb, 1966). 7% 3, ISP4EM DA, AL

/K (Imada et al., 1998) & 1 F » ZHK TR L
720 BEMICIMERAE LT 70AF L 3 F,
BIUHHERE LTH) 7 AR ZTh T hig
BES0 pg/ml & 725 X 912, BHOERIERET S
BRI AL 7z

2.1.2. CHE &ttBHHkDOH%RTR
JVATU—NVIATVD—FETHL/NIF
ftal 2572 —) (LLF CP: Cholesterol palmitate)
rME—DRFIRL L7- CPE#h (Kamei et al., 1977)
RAAEL, WEEK24 R~ 12707 — 1 (Costar
3524 : Corning, NY, USA) 2 2ml $-257F L 7.
CHIHREKRE EEN 1 HEH o E, 3
=Yz—h— (AESMFT T, EA  MBSS
100) % H\T27C, 400 rpm T 4 HHIRE ) &
L7 K&ER EENTEHBREL, BELoE
WAERIZER LD % CPRIHABMkE L7,
KISV IFUBEILATH— L EMHE—DRER
E L7700 37 CEEEEH (Kamel et al., 1977) %
WL, Ny T7FEO 0 M BE=A7T A2
ml Z5EL, HE%, CPAABMEKE lHEH
ML, 27CThERe ) EE (160 rpm) L 7.
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Map of sampling stations of bottom sediments, biological samples, drift wood

and sand for isolating actinomycetes from various marine environments.



FEES5 HBIOE DL /25E FiEP O CHE &
»EL, EMEIED SN -Hk AT CHE &% Mm%
¥eE L7

2.1.3. CHE E&MRIE

CHE &Moo #lE ., XBk (http//www.amano-
enzyme.co.jp/jp/product/product03.html; & ¥,
1978) -7z Thbb, HEE0 ul &L EER
160 ulZEAL, 37CTIOmHA >~ F 2= M &,
BRI (BEEi LiE) 200 wl ZH0R T 37CT 904
A Fax—FL7A Z0OH%, &L575H (9000
x g 104rf, 4C) L, LEDWAE (ODsw) %
THHEERT (BERERTHE, UV-2400PC UV-VIS)
THIE L7z, KMETIX, 8D CHE (Pseudomo-
nas sp. Ak, 7FaTtt) 2BERE L TREAR
ZfEM L, 37CT (pH70) 1421 pmol )
J = VBT VAT O VENUKGRT A REFREEE
lz=v b (U) LEERL.

2.2. CHE EE2ES% 0O DNA #iii& 16S rRNA
BIG TR

7)) 02% %ML OAKEH# (/) to—
V2%, /7 bV A M>01%, pH70) 20 mlH
CCHE A2 EAM% 5 HM, 27C ChlEkir: ) &
# (160 rpm) L7z, ZOEFER 1 ml =058
% (17,700 x g, 104rf, 4°C), Wfk% TE Buffer
06mlZEEB L7, ZOBEBHRZ 20mlBEF2—7
(BRR&ET7 R b, BEFE) (B LK BEEY
0.1 mm ® zirconia/silica beads (Bio Spec Products
Inc, 11079-105Z) 5g, Lysozyme & i (Sigma-
Aldrich Japan, 40 mg/ml) 8 & ¥ Achromopepti-
dase & W (Sigma-Aldrich Japan, 0.2 mg/ml) %
FNFEN20 ulilvinlL, FEAEIEL 2255 37CT1
BEfl M > % 2 X— b L7, KIZ, Proteinase K {&
i (Sigma-Aldrich Japan, 20 mg/ml) 3 ul & 10%
Sodium dodecyl sulfate {&# (LLF, SDS) 30 ul %
WL 72 &, RFRIZ37CTLRRI A > F 2X— }
L 7:. & 512 PCI (phenol : chloroform : isoamyl
alcohol = 25:24: 1) & 06 ml T RmME, € -—
XFREY 2F 4% — (TOMY %, Micro Smash™

& AHRRE - IHBA

MS-100R) % F\>T, 3000 rpm, 30 %M CHF %
iRk L 7o, WAk, CTAB (Cetyl trimethyl
ammonium bromide) & 100 pl ZR{RML, 5%
BitRE S5 L7z, 65CTL00MA >~ ¥ 2X— ME,
ELTEEL (20300x g, 15470, 4 C), "Fon:
Fi#E1Z CIA (chloroform : isoamyl alcohol = 24 : 1)
06 ml 8 L O°SDSEWR 30 pl 2402 THL <
& L7z, 20k, &LO5HE (20300x g 5%
i, 4TC) &) LiEEHEESTNLL. 20OLFE
SMPEEEEF )4 (pHS52) 60 lBLA VT
ODELVTLI—N06mlxHNTS Y FOas/ —
Wik LR, 1857 DNA Z R K 100 pl (20
fEL7-. IN%x&HRIL LTI16S rRNA EIZF% ¥ —
v hEL, PCRIRIEZEITo 72, RIS DAL
R X5 —¥E&H 2 XGo Taq® Green Master Mix
(Promega. Co.) 125 ul, 5 uM 754 <—% 1 ul,
R DNA 2 ul, BEK85 ul& L %8B, 77
A= IMBEDL=N=H VT F 4 < —Tdh5 2IF
(5-AGAGTTTGATCCTGGCTCAG-3") & 1492R
(5-GGTTACCTTGTTACGACTT-3) % H\»7-.
#—< )44 2 F— (TaKaRa Bio Inc, Dice mini
TP 100) * AW T, RILiE % 94C T2 5 M nzk
%, 94C 14/ - 56C 2 43 30 #0f - 72C 2 43 30 #
iZ 35447 Vi RL, &EIZT2CTT7 5D
MERILE &7, BONT-PCREMIII2%TH
O — X7 VESKE) CHERR%, Promega oD ¥ v
F (Wizard®SV Gel and PCR Clean-Up System)
THWTHEL .
v3.1 Cycle Sequencing Kit (Applied Biosystems)
DFAPI=VIZELTHA I VY= 0T
RIS ZATV, RICWEBER L. B, +4 7
Vo= Y RIEDT T4 <=2 kR
D 2TF & 1492R # ZNENH /2. =7 4 —
(Applied Biosystems 3130xl, Y=z 474 v 77+
J 4 4 3130x1-100) # FH TR RS % R FLR, 1%
NIRRT E T — WY 7 b Genetyx Ver.
7 T#EMT L, DNA Data Bank of Japan (DDBJ) @
BLAST#®FEXHWTT— ¥ X—A ¢ ME5 L TCHE
HEEERDIFREZFFE L.

#t\» T, BigDye Terminator
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23. CHE SR BHH 5D CHE D8R - R
2.3.1 CHE &@MRAEKOIBERDOAR

N TINVFEDIOE=H7 T ANV IF
BRa L XA 70— Vi 600 ml % kR, SiEmsR
FtkE 1 HEHHEMEL, 27CT7 BRMAERIR & S 5
EL, ®LO5HTH/EEY CHE OB #E - FFRIC
v 7=

2.3.2 CHE OB - 18

IV IFUEET L AT 0 — )L T CHE &if
HRERE RESEEL, 058 L7 EFE 1010 ml
WCBEBFNZ R B L) IEET v E= 7 L%k 4
\Z@ntk, 4TT2 HH#EAEMEL, BELFETOD
BN BEREMN L, e &0 (8600xg,
4047, 4C) L, BNk BIZ68 ml®20
mM ) YNy 77— (pH 70) 2z, LEY
BB BoNBERILEYE Y =L
(13400x g, 1047, 4TC) L7 LiE%EME (H
KAFT 4 H N4 1 A% Visking Cellulose Tub-
ing MWCO:14,000) Z4%iE &, [/Yv 77 =T
—BHENL (4T), 82 ml OBENNEE 1372,
INExzHON2LOHRE/NY 77— Tiii7z L7z DEAE-
Sepharose Fast Flow No. 2 (¢16X26 cm) 71 5
LlEL, RREE G BEHR S (4T, A
05 ml/min). KIZFE/Ny 77 =B LU 10 M &1L
FRhIYLARECRNYy 77 —FHWT, BRE
FERRE %17y, CHEGEEN A LNz HE 5, 76
ml {57, Zhx &R 058 (13400xg, 10 4/,
4C) L7705, BRI ESZ TV (Millipore #,
Ultra filtration Membrane, 77 % & 5000), 53
ml (ZigHE L 72, ZORMEE H OS2 L 50 mM
) BNy 77— (pH 7.2) %17z L7 Sephacryl
S200HR (¢16%x85 cm) 7 4Il2@L, BHHEH
72 (4C, #W#O05 ml/min, 5 ml/tube). ZTD7 N
#Bru~ b7 74 —128WT CHE {HHHAA S
745 (No. 13~17) 7205, 225 ml D¥EHEEER
W7,

233 AUNIEEDAE
CHE OEEE - BHEOZGAT v FI2BWT,

TN DE 87 BElE, UV FEIZT ODygy % lE
L7 (BESMEATH, UV-2400PC UV-VIS). %3,
MEMRIZIEY S METV 73 (BSA) #HW
(Nakashima et al., 2009).
RUFTIVILT I RERIXE
(Native-PAGE)

23207 )ViE® s u~ b7 7 4 —TCHE &%
NER SN % ZNENERKEN%, SRAEEET
Ny PR L7

2.3.4

2.3.5 SDS-ARUF7I7VILT I RTFIVERXE
(SDS-PAGE)

FIViEBsO< N 7T T 4 —DHE S No. 13~17
DF Ry EREMTAHBEHT, 470900 ul
1220% b 2 oOVEEEE 100 ul &Nz TH U7k
om0 B (20300xg, 5497, 4C) THED:
DL, Ty =800 pl BANZ, R HE%
(20300xg, 54%f, 4TC), =%/ —VrxlkEEL,
FIRT L {Ftf%, SDSPAGE > 7T N/Ny 77—
10 ll2MMAT, 28 Be B kIZ,
BHET TV E10% 7V TIKEIT 5 729, SDS-
PAGEH > 7NNy 77 —I\ZGBBLIY Y80 8
VI EE (7 h—3 EzApply) ¥ /8%
vEY TV EERRAL, SOMAHRLL. 2o
7NV % 20 mA T80 ERIkE) % CBB 4
BiET/NNY N2 MR L7:.

24, SHERRBMAFR CHE DOFEMHEX
2.4.1 FBHE CHE OB KXV pH REM

¥ % CHE i % 35~80C T 30 MR L 7z
LHRLIEEHLC, BHEHEETHEL, CHE D
BEME R RN

pHZEM I, CHEEE R W O pH # &£ fE/V v
7 7 —"TC35~100 (Z#% %, 37T T 60 7 RhmiE L
T2 5 pH 70 IZPFaR%E L TRAFGEHZHEL, &
pH \2517 2 CHE O REM LA~ &B, KE
E%12132 50 mM EEEE N v 7 7 — (pH 35~60) B &
°50 mM Tris-HCl (pH 7 ~10) o 2 f&3H% FH\ 7.
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242 RECHE 0EBHFRM

ADMHIZEZ VAL AT = )VIAT IV THD
CP, V/—NEEaLAx7a—) (LLF CL: Chole-
sterol linoleate), # LA YEIL A70—)V (LT
CO: Cholesterol oleate) %*#H & L THH# CHE »
AR RS ZRNT

3. #& *

AARVEDKFERFOETFENLEILERL
725 K & AR 3 X UV D il TERELL 72308
SoHEL - MAEEIZOWT CHE AR FER L 12
BRERLIZE LD, ZORPSHOLRL I,
aFEKREED»S B, REE,2O 290 ¥k, T¥

BEkFhRREBELS 184k, TEEELE»S
3tk FRREEFZEEH, S 82 #k, FIHKILIE AT
HE 26 21 #k, BEBEEEA VT I 56 181k,

BEBEKENS 8K BEKEL»L 18%B L
O FilEdD S 8O EE 611 HROBRENZH
Nz, CONFITR2IIRT L) ICBKERYH
% 384 #k (K% 200 m LL T 318 #%, 200 m LL t 66
), WBEEYHE 1144k, BFEOEER 0K ~
yru—T7HREDORHER 18 ¥k L U ARHIK S
WTho.

BA7) == 7IlBTA ey ME (HEREK
BT 2HMEREOEE) £, 491% (611 ¢k

Table 1. Numbers and hit rates of CHE-producing ac-
tinomycetes strains isolated from marine samples
In various environments.

Depth Sampling sea area No.of No.of CHE Hitrate

(m) tested active (%)
strains strains
200<  Iwate Pref Otsuchi Bay 33 16 48.5
Tokyo Tokyo Bay 290 144 49.7
Chiba Pref Cape Inubo 18 11 61.1
Tateyama Bay 35 26 74.3
Shizuoka Pref lzu Peninsula 82 39 47.6
Wakayama Pref  Tanabe Bay 21 9 429
Kagoshima Pref  Sakura-jima 48 32 66.7
Amami Oshima 18 10 55.6
Total 545 287 55.8
200> KagoshimaPref Wakamiko 18 4 22.2
Caldera

East China Sea 48 9 18.8
Total 66 13 19.7

300%k) Thor:. Db v NEXNED - 2L
FHEEEEINBHRKD 743% (35 ¥k 26 ¥k) Toho
72, FKE200 mELToOLed » Fvoe vy FFE556%
(I BERR BS54 PR 287 #k) L LT 5 &, KiE
200 mPED&EH > Froey FE197% (STREE
66 FRA 13 4K) 13O TR o7z, —F, K212
AT LI BRENTAL L BREOMERNRD
by PEXPE L, 67.8% (90 FRH 61 8k) Tho 7.
F72, KIE 200 m RO E@EEHEY ST > T Lo
by MESL9% (5BERREL 318 ¥k 165 #k) & ML
T5HE, KiFE20 mUEOEY T LD v b E
197% (7 BERREL 66 4% 13 #%) 13O TR o 7-.

N5 3007 BERRIZDOWT 213 12T HET
CHE BiEMRAEMRDOIFER 21To 2R, 3HKDE

EHpHFEOoN. ITno ORI, 2009 465 ARK
EKESm EEHERMHER (AtkLas, CHEIE

%68 mU/ml), [4E 11 A ®EEKIFE 20m K
MEWH* BHEms, CHE FHH 90 mU/ml) B
L URI4E 10 A 3 > g7k 300m i 6 e A8 1 Hi sk
(CH Lt CHE &M 31 mU/ml) Thor:. Z
L5 3HRIZDOWVT 16S rRNA EIEZT DIEERTIA 5

HMOFEZITo o MER, REUBIBEMEREY O 578
ENAMBLIUBHIZE L IZR—FD Strepto-
myces rubrolavendulae & TN ZF 1N 9963% B L ¥
99.56 % D\ EEME 2 7R L 7225, R il g
B omEsn: CHRIZED 2 5Bk L 3R % -
72 & O Streptomyces glauciniger & 99.78 % @ & \»
HEEEZR L. IS 3D S B, Streptomyces
rubrolavendulae & &\ AERME % 7~ L 72 2 53 BERR O
O BHIZEEPROEC, LAbEEL TCHE
REEL TV Ehs, UROERIZ DT H

Table 2. Numbers and hit rates of CHE-producing ac-
tinomycetes strains isolated from various marine

samples.
Source No. of No. of CHE active Hit rate (%)
tested strains
strains
Marine sediment  200m< 318 165 51.9
200m> 66 13 19.7
Marine organism 114 51 44.7
Coastalsand 90 61 67.8
Mangrove forest 18 10 55.6
Driftwood S 0 0

Total 611 300 49.1
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WTATo 7.
K2 ICREHERRAT v 7O )V ERIZ L 5 B
Omem@mA&—y%rLt.:wmwmmm

ODyg 1 280 nm (2 BT AMEETHIE L 72 B&E
HE%4R7. CHEWFE LB Y vy BEEHIZE
HXG 126t sh, EB& ’m(&o’(jib &
Hi# 5> No.l5b TlRAfE%Z/RL 7. CHE &M LHRE
Eﬁéiﬂ’ V=2 amlzd s OB HESTIE
ESBHRIET LAY, CHE BHICHRS L&
EEE@@‘F#'@’?%&%'@#’C‘, L2 b & 5 19
TIN&HRY¥—27%/xL7. CHE &M, BHESS
19 LIBE 1 mU/ml LAF DIRIT—H 2 iR ed TRV EE
L7z EHE 5 No. 15 %13 & A TRH IZKED
T L7-EHES (No. 13~17) *&HTE— L7,
%3uB%#%®G@@ﬁ%%%%%Lt
AHROREELEE 1010 ml 254 CHE HHEE LT7.3
BELEROBR Y N7 EEE L T3819 mg
BEoN, L7cho THARY /3 BEHZ) D
CHE lifEME & LT 02x10% U/mg 25k ® 57z,
BELEICWE7 C =Y 2258 ML TR
B oix, 175% D% 87 EAEINE ., CHE
EEORINERIZ 9% T, ¥ELEHD D CHE It

1.0 - - 15
0.8 E
- >
£
L 0.6 4 Z
a 2
4]
© 0.4 - b
w
, w
(O]
0.2 +
0.0 1o—n .
0 5 10 15 2 25 30 35

Fr.No.(1 Fr.=5ml

Fig. 2. Purification of CHE from strain B by gel filtra-
tion chromatography.

Table 3. Summary of purification of CHE from actino-
mycete strain B.

Sample Total CHE  Total protein Specific activity Purification Yield

activity (U) quantity (mg)  (x 10-2U/mg) (fold) (%)

Culture supernatant 7.3 3819.4 0.2 1.0 100.0
Ammonium sulfate 43 667.4 0.6 2.6 59.0
precipitation

Dialysis 3.5 343.8 1.0 4.1 48.1
Anion-exchange 2.2 66.9 3.2 16.9 29.6
chromatography

Ultrafiltration 1.6 445 3.7 19.3 22.5
Gel filtration 0.9 14.9 5.8 30.3 11.8
chromatography

HHEAT26fE 12N L, CHEEMH A2 o724 8
7B D HIEEEIRNIZIEE L2 Eafa b,
¥EEFEOYERE AL CRANIZZ S 7285056
(E, 481% @ CHE {EMA BN S h, #5 > /37 &
BY7-) OCHE liFEM L L THE LFED 41 28
Bonsz. BAA s~ s 757 L RANER
T3 CHE &M RINEIZZ 21 206% & 225% 12
KT 55, #5237 847 o CHE M
L& 41695 & 1931 ICKIBICE S o7, kL
72 ViERZ O NS 7 OB4 No. 13~17 6
O CHE O BUU L 11.8% L KWL D Tidd - 72
A, Ky s EEN) O CHE it idsEE b
FEDN3IEE Vo EmVREREEC D)
B (FLViEBZ O~ b7 T 7D No. 13~17
#[43) 22T Native-PAGE #EfiL 72 & 2 5,
H— )N FOSHER SN, CHE 3B —EICHH
nr7-LHB L7, =@ CHE 22w TSDSPAGE
*ATo 724 R, 227 kDa ffift & 395 kDa {1l
VN RSA LN, KEER DS &L 622 kDa T,
WEKERD TR ZERORETHELTND I &
AYHIBAL 7z
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Fig. 3. Thermostability of CHE extracted from strain
B.
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Fig. 4. pH stability of CHE extracted from strain B.
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Fig. 5. Substrate specificity of CHE extracted from
strain B. CP, Cholesterol palmitate; CL, Cholesterol

linoleate; CO, Cholesterol oleate
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Table 4. Comparison of thermo- and pH stability of CHE extracted from strain

B with other CHE producing actinomycetes strains.

Strain Thermostability pH stability Molecular weight References
(relative activity, %) (relative activity, %) (kDa)
Strain B 91 83 62.2 This study
Streptomyces sp. 60 60 23.6 & 163 Xiang et al. (2006)
strain X9
S. avermitilis 40 90 19.7 Xiang et al. (2007)
JCM 5070
S. griseus 40 90 25.7
IFO 13350
Acinetobacter sp. 0 90 6.5 Du et al. (2010)
strain CHE4-1
Pseudomonas 60 100 580 Sugihara et al. (2002)

aeruginosa
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