COE-301-302

O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

CHOLESTEROL ESTERASE

from Schizophyllum commune

E Steryl-ester acylhydrolase (EC 3.1.1.13) =
l =
= + H>0 +RCOO~
ROCO Cholesterol ester HO Cholesterol Fatty acid
%PARATION and SPECIFICATION
Appearance : Light brown amorphous powder, lyophilized
Activity :Gradell 2.0 U/mg-solid or more
(containing approx. 20% of stabilizers)
Stabilizer : Na-Cholate
KOPERTIES
Stability : Stable at —207C for at least one year (Fig.1,2)
Molecular weight : approx. 130,000
Isoelectric point :4.1£0.1
Michaelis constants : 3.9X10°M (Linoleate),9.2 X 10°M (Palmitate),
:6.3X107°M (Decylate),8.8 X10°M (Propionate)
Inhibitors . Heavy metal ions (Hg**, Ag*, Fe™**)
Optimum pH : 4.8—8.0 (Cholesterol linoleate), 5.0 (serum) (Fig.5)
Optimum temperature :55—60TC (Fig.6)
pH Stability :pH2.5—7.5 (25T, 20hr) (Fig.7)
Thermal stability : below 55C (pH 5.5, 10min) (Fig.8)
Substrate specificity :(Table 1)
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ﬁLICATIONS

This enzyme is useful for enzymatic determination of cholesterol when coupled with cholesterol oxidase
(CO0-311, COO-321, COO-331) in clinical analysis.
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ﬁv
Principle:
cholesterol esterase

Cholesterol ester : 0 » Cholesterol+Fatty acid
Cholesterol cholesterol oxidase (COD) » Cholest-4-en-3-one+H,0,

S S +CH,
H@ﬁ@[ >:N—NH2+ @ peroxidase (POD) @[ > :N—N:@:N/ +H,0

N N CcH3

CH CH

: 0¥, OH :
3-Methyl-2-benzo- R
) ) Dimethylaniline )
thiazolinone- (DMA) Indamine dye
hydrazone (MBTH)
The appearance of indamine is measured at 590nm by spectrophotometry.
Unit definition:
One unit causes the hydrolysis of one micromole of cholesterol ester per minute under the conditions
described below.
Method:
Reagents

A. COD-POD solution : 14.4g Na,HPO, - 12H,0, 31g boric acid, 15,000 U COD (Gradell), 25,000 PU
POD, 290mg sodium cholate/1,000ml of H,0 (adjusting the pH to 6.5) (stable for
a month if stored at 0—57C)

B. DMA-MBTH solution : 400mg EDTA-Na,, 0.7ml DMA, 150mg MBTH/1,000ml of 0.5M acetate buffer, pH
4.7 (stable for a week if stored at 0—5C in a brownish bottle)

C. Cholesterol linoleate solution : 0.6mM [Dissolve 40mg of cholesterol linoleate in 8.0ml of absolute ethanol on a
hot plate, mix 90ml of 1.0% (V/V) of Triton X-100 solution, keep at 70T in a hot
water bath for 15 minutes and, after cooling down to room temperature in running
water, fill up to 100ml with 1.0% (V/V) Triton X-100 (Should be prepared fresh)]

D. HCI solution 10N
E. Enzyme diluent : 10mM Phosphate buffer, pH 7.0.
Procedure
1. Prepare the following reaction mixture in a test tube and equilibrate at 37°C for about 5 minutes.
1.0ml COD-POD solution (A)
1.0ml DMA-MBTH solution (B)
0.1ml enzyme solution™

2. Add 1.0ml of the substrate solution (C) and mix.
3. After exactly 10 minutes at 37°C, add 1.0ml of HCI solution (D) to stop the reaction and measure the optical
density at 590 nm against water (OD test).

At the same time, prepare the blank by first mixing the reaction mixture (1.0ml of substrate solution is used
instead of the enzyme solution) with 1.0ml of HCI solution (D) after 10 min-incubation at 37°C, followed by the
addition of the enzyme of the enzyme solution (OD blank).

Dissolve the enzyme preparation in ice-cold enzyme diluent and dilute to 0.02~0.05U/ml with the
same buffer.

Calculation
Activity can be calculated by using the following formula :
. AOD (OD test—0OD blank) X Vt X df
Volume activity (U/ml) 39 0XIXVs AODX0.105X df

Weight activity (U/mg) = (U/ml)X1/C

Vt  : Total volume (4.1ml)

Vs : Sample volume (0.1ml)

39.0 : Millimolar extinction coefficient of indamine dye under the assay conditions (cr/micromole)

t : Reaction time (10 minutes)
df  : Dilution factor
C : Enzyme concentration in dissolution (c mg/ml)
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Table 1. Substrate Specificity of Cholesterol esterase
[The reaction was carried out at 37°C for 10min in 0.1M acetate buffer, pH 5.0, contg. 0.2mM each cholesterol
ester and 0.33% Triton X-100.]

Cholesterol ester Relative activity(%) Cholesterol ester Relative activity(%)
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FEMAIEE (Japanese)

1.5

cholesterol esterase

Cholesterol ester = Cholesterol+

Fatty acid

Cholestero| -estenlowaseCDl g, Ghg|est-4-en-3-one
+H:0:

H:0:+ 3-Methyl-2-benzothiazolinonehydrazone
(MBTH)+ Dimethylaniline (DMA) —222F0l p
Indamine dye+H-0

MBTHEDMADER{LHES £ TH BIndamine® R
Z590nm THITE U, LEERE THERK U 72H-0.2 (17K
A & h /=Cholesterol esterDE)5* TE T 5,

2ESH

TEREHTT19EIIC1 Y1 7 OF/ILDcholesterol
esterZ MK DR 2 EEREM 1B (V)T 5,

3

A. COD-POD&E#®& (Na:HPO.-12H.0 14.4g,:K 788
31g,cholesterol oxidase (Gradelll)15,00051T,
POD 25,0007°U7OA") > B X Usodium
cholate 290mg7% 1,000meDZXEKIE#E L,pHB.5
(ZFAEET B, (0~5CHRTET14 B{ERFEE))

B. DMA-MBTHi&#®& [(EDTA-Na. 400mg, DMA
0.7m¢ K U'MBTH 150mg#%1,000ml00.5MEFEE
RENR, pHA.7\SARET 5, (0~5CENRTE T
VBEEFREE))

C. 0.6mMILXFO—JLY) /L — A (40mgna
LXFO—JL) /L — b EFEFEL,8.0MDEK I &
J—=IVEMA E—2—LTINEARBRYT S, Thz
Q0MeN1%(V/V) R K> X-100&EFLT, T+
—Z—NNZFRTEBELEHIS70CE TINET %,
FBISZBE TI50BRE L1, ERE THAKS
3, ROTHIEE1% M) R X100 TCRIERE
Z100me & 3, (FHBFEREY))

D. 1.0ONHCI&d®&

BERAR | BRIZMmE FTHKAELEZ10mMMY EEREE

A&, pH7.0TCAHEL,F#%EERT0.02~
0.05U/melC#& RT3,

4.5FIE
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ORBEICRORICER %A L37C THSHETF
BT %,
1.0m¢ COD-POD&® (A)
1.0m¢ DMA-MBTH&®& (B)
0.1m¢ EEFRAR
QFEBBR(C)I.ONEMA RS ERIET %,
Q@IEREIZ37CTI0NEIRICE €714, 1.0N HCI (D)
1.OMEMATRIGEEILEI LS, ZDRICDE
590nmiZH T3 E % BITE 95 (0D test),
@OERIERSEROBLERERDKHIC1.0neD
EERARC)EMATHE) 37 CT100BEHELR,
1.0N HCI (D) 1.0m¢%&h1 A, RWTEEFRARO. 1M %
IIATEIRZE L, RAR ISR % 8I7E 9 5 (0D blank).

55T B

U/mé = AOD/min (OD test—O0D blank) X 4.1(m¢) X % Rf& =

39.0X10(%)X0.1(ne)
= AODX0.105 X #IRfE=R
U/mg =U/mgX1/C
39.0 : Indamine@FZ D LRAITERETTNHI Y
BILAFIRSEREL (enf/micromole)
C D ARRREFDEEFRIEE (C mg/me)




