O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

COE-311

CHOLESTEROL ESTERASE

from Pseudomonas sp.

Steryl-ester acylhydrolase(EC 3.1.1.13)

ROCO Cholesterol ester HQO Cholesterol Fatty acid

[

%PARATION and SPECIFICATION

Appearance : Light brown amorphous powder,lyophilized
Activity :Gradell 100U/mg-solid or more
(containing approx. 40% of stabilizers)
Contaminants : Catalase <1.0X102%%
Stabilizers :Mg**, Na-cholate, BSA
%OPERTIES
Stability : Stable at —20C for at least one year
Molecular weight : approx. 300,000
Isoelectric point :5.910.1
Michaelis constants 1 5.4X10°M (Linoleate),6.6 X 10°M (Oleate),

: 3.7X107°M (Linolenate),1.5X10*M (Palmitate)
0 1.2X107*M (Myristate),2.3 X 10°M (Stearate)

Inhibitors :Hg**, Ag*, ionic detergents
Optimum pH :7.0—9.0

Optimum temperature 40T

pH Stability :pH 5.0—9.0 (25C, 24hr)
Thermal stability : below 55T (pH 7.5, 10min)
Substrate specificity : (Table 1)

Effect of various chemicals : (Table 2)

KF’LICATIONS

(Fig.1)

(Fig.4)
(Fig.5)
(Fig.6)
(Fig.7)

This enzyme is useful for enzymatic determination of total cholesterol when coupled with cholesterol

oxidase (CO0O-311, CO0O-321, COO-331) in clinical analysis.
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COE-311

KAY

Principle:

cholesterol esterase

Cholesterol ester+H,0

cholesterol oxidase

» Cholesterol+Fatty acid

Cholesterol > Cholest-,éclj-en-?)-one+ H,O,
2H,0,+4-Aminoantipyrine +Phenol PeroXIgase . Quioneimine dye+4H,0

The appearance of quinoneimine dye formed when coupled with 4-aminoantipyrine and phenol is measured at 500nm

by spectrophotometry.

Unit definition:
One unit causes the formation of one micromole of hydrogen peroxide (half a micromole of quinoneimine dye) per
minute under the conditions described below.

Method:

46

Reagents

A. 0.2M K-Phosphate buffer, pH 7.0
B. Cholesterol linoleate solution : To 39mg of cholesterol linoleate, add 2.0ml of isopropanol and dissolve completely

C. 4-AA solution

D. Phenol solution
E. POD solution

F. COD solution

G. Enzyme diluent

Procedure
1. Prepare the following working
bottle.

75 ml Buffer solution

50 ml Substrate solution

2.5ml 4-AA solution
5.0ml Phenol solution
5.0ml POD solution

(This solution is stable at 4T for at least 5 days.)

by heating slightly. Mix with about 80ml of 1.0% (v/v) hot Triton X-100 solution
(preheated at 72—74°C) to the cholesterol linoleate solution and keep the solution
in a hot water bath (72—74°C), stirring for 30 minutes. The solution will turn clear
and then cloudy. Cool under running water with gentle agitation until temperature
of the solution goes down to room temperature. Add 600mg of Na-cholate and
dissove. Fill up the solution to 100ml with 1.0% Triton X-100 solution. This solution
is stable at 4C for at least 5 days.

: 1.76% (1.76g 4-aminoantipyrine/100ml of H,0)(Store at 4T in a brownish

bottle)

: 6.0% (6.0g phenol/100ml of H,0)(Store at 4C in a brownish bottle)
: Horseradish peroxidase (Toyobo, Gradelll) 7,500 purpurogallin units/50ml of 0.1M

K-phosphate buffer, pH 7.0 (150PU/ml)(Prepare freshly)

. Streptomyces sp. cholesterol oxidase (Toyobo, Gradelll) 1,500U/5.0ml of ice-cold

H,O (300 U/ml)(Should be prepared fresh)

: 20mM K-phosphate buffer, pH 7.5 containing 2mM MgCl,, 0.5mM EDTA-Na, and

0.2% BSA
solution (50 tests) in a brownish Concentration in assay mixture
K-Phosphate buffer 0.11 M
(A) Cholesterol linoleate 0.20mM
(B) 4-Aminoantipyrine 1.5 mM
Phenol 22 mM
©) EDTA 17 M
(D) Isopropanol 0.68 %
(E) COD ca.10  U/ml
POD ca. 5.1 U/ml

2. Pipette 2.75ml of working solution into a cuvette (d=1.0cm) and equilibrate at 37°C for about 5 minutes. Add
0.1ml of COD solution (F), mix and keep at 37°C for another 2 minutes.

3. Add 0.1ml of the enzyme solution* and mix with gentle inversion.

4. Record the increase in optical density at 500nm against water for 3 to 4 minutes in a spectrophotometer
thermostated at 37°C, and calculate the AOD per minute from the initial linear portion of the curve (AOD

test).
At the same time, measure

the blank rate (A OD blank) using the same method as the test except that the

enzyme diluent (G) is added instead of the enzyme solution.
* Dissolve the enzyme preparation in ice-cold enzyme diluent (G), and dilute to 0.08 —0.22U/ml with the same
buffer, immediately before assay.

Calculation

Activity can be calculated by using the following formula :

A OD/min (A OD test— A OD blank) X Vt X df

Volume activity (U/ml) =

Weight activity (U/mg) = (U/ml) X
Vt  : Total volume (2.95ml)
Vs : Sample volume (0.1ml)

= in X X
13.78X1/2X1.0X Vs AOD/min X 4.282Xdf

1/C

13.78: Millimolar extinction coefficient of quinoneimine dye under the assay conditions (Cri/micromole)
1/2 : Factor based on the fact that one mole of H,0, produces half a mole of quinoneimine dye.

1.0 : Light path length (cm)
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 in 0.1M K-phoshate buffer, pH 7.0 contg. 0.2mM cholesterol ester, 0.33%
Triton X-100 and 0.2% Na-cholate.]
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Table 2. Effect of Various Chemicals on Cholesterol esterase
[The enzyme (13.5U/ml) was incubated at 25T for 1hr with each chemical.]

Residual

Residual

Chemical Concn.(mM) Chemical Concn.(mM)

activity(%) activity(%)

NaF 20.0 99 I
I - 50 0 100 ,
‘CaCL 96 50 100 |
~Ba(©Ac). 100 O ihroline ) 100 |
[FeCEI s o o e |
[CoCla e 50 0 100 |
IV EEE—— S O 1 0% o7 ,
. O O O O T T o% 100 !
INICE e oo 01% 5 !
Pb(OAG) 95 O ate 1 0% 100 !

NEM 100
PCMB 100

Ac, CH3CO; NEM, N-Ethylmaleimide; PCMB, p-Chloromercuribenzoate; MIA, Monoiodoacetate;
EDTA, Ethylenediaminetetraacetate; SDS, Sodium dodecyl sulfate.
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Fig.3. Stability (Liquid form at 5C)
enzyme concentration:673.5U/ml
buffer composition :0.1M K-phosphate

buffer,pH7.0
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COE-311

AMRIEE (Japanese)
1.5
cholesterol esterase

Cholesterol ester+H.0 ———————»
Cholesterol+Fatty acid

Cholestero| -esteolotdasey. Ghplast-4-en-3-one+H-0>
2H,05+4-Aminoantipyrine + Phenol 222 -
Quinoneimine dye+4H-0

4-AAE T 1/ —IVDBEIESER T & % Quinoneimine
BRE500nmTEITE L, EEBR S TERK L 7=H0-£ (50
kPR & h7=Cholesterol esterO &) EE T 5,

2.EH
TEREHTT19EIIC1 Y1 7 OF/ILDcholesterol
esterz KPR T 2BEREZ 1HM (U)&T 3,

3

A. 0.2M K-1J > E&#ZER, pH7.0

B. JLXFO—-/ILU/L—NEHK (B9mghaLXFO
=)/ L—NEREFEL,20mD 1 T/ =)V E
MASZEICINEB/RET 2, ZhEFH72~74CIC
IR L THUL=HI80meN1.0%(V/V) kU k>X-100
BREBMU, BIL72~T4CORBH T L
N E30PRBEMR->=DE, FAKPTCERBETAAT
%o RANTE00MENI—ILEEF NS LEINATA
R ATEC1.0% M FX-1008R CRISKEE
100me & ¢ 3) (4°CIRTET 5 HEIS(ERTIEE)

C. 1.76%4-AAKER (1.768N4-T7I /T FE
Z100mlDEREKICERE L, 1BEH+F TA4CTICR
1793)

D. 6.0%7x1./—JVKiE#& 6.0eD71/—IL%E100M
DFEEKITBERE L BEMFTICTITRETS)

E. POD®E®R (X7 HYERENILAFIF—H(E
4584 Gradelll)7,500 7L 70 A ) L BAL %
50m¢N0.1M K-1) > B&#RE R, pH7.0lCARET S
(150PU/me)) (FARFZREY)

F. COD®&E®& (APLTPIEXBARFEOILZATO—
It %2 8 —C(FEFHHS,Gradell)1,5008 4 &
5.0meDKBFEHEKICERET 5(300 U/me)) (H
RFERRY)

G. EFRAR BREDEFHKAELEZ2mM MgCl:

0.5mM ETDA-Na:%1'0.2% BSA%
E620mM K- U BEIRENR, pH7.5T
B L, HRERICERBER T0.08~
0.22U/mI-FEIRT %,

4.
O T RRISER (5072 N & 1B Eh CHRET 54T
%77 5 A B I fEFAETEE),

75 me K-1) D EERRENR (A)
50 m¢ EEBER (B)
2.5m 4-AAKERE (C)
50m¢ Tz /—IVKAERK (D)
5.0m¢ POD&E®& (E)

ORISER2.75mM & HERE ICHRY, 37 CTHSAEF
BB L,0.1meDCODBRENMATEIC2HEINE
T3,

@EERBROINEFINL, D3P h I IEFE, K E TR
(Z37CICHIFE N /=3 KK EETTE500nmD RS E
T % 3~42 B L, 7 DHAEREE D 2 515/
H7=V) DRFEELEKRD S(AOD test)s
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@ERIICODFIMADICBRBRDANICERAHR
& (@mM MgCls, 0.5mM EDTA-Nas & 1'0.2% BSA)
Z &6 20mMK-) > BEfRE R, pH7.5%0.1m¢iNZ, Lk
RRBEICEREET - T EY) OEXETILEK
8 % (A ODblank),

5ETEX

U/me = AOD/min (AOD test—AOD blank)X2.95(mg) X & g =
13.78X1/2x1.0X0.1(ne)
= AOD/MinX4.282 X #HRfE=H
U/mg =U/mgX1/C
13.78 : Quinoneimine@3&N_LECBIERET T
2 ) B FRIARE (eri/micromole)
1/2 1 H:0.MD 13 FDH S5HEL T % Quinoneimine
BFRI1/20FTHDEICL DR
1.0 : HEEER(cm)
C D ARRREFDEEFRIEE (C mg/me)




