O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

CHOLINE OXIDASE

from Alcaligenes sp.

[

Choline: oxygen 1-oxidoreductase (EC 1.1.3.17)1=7

(CH3)sN"CH2CH.OH + H.O + 20> (CH3)sN"CH.COO™ + 2H202

Choline Betaine

%PARATION and SPECIFICATION

Appearance . Yellowish amorphous powder, lyophilized
Activity :Gradell 10U/mg-solid or more

(containing approx. 20% of stabilizers)
Contaminant : Catalase <1.0X10°%
Stabilizers : EDTA, BSA, amino acids (glycine, sodium glutamate, etc.)

%OPERTIES

Stability : Stable at —207C for at least one year (Fig.1)
Molecular weight : approx. 95,000
Isoelectric point 241101
Michaelis constants : 2.84X10°M (Choline), 5.33 X10°*M(Betaine aldehyde)
Structure : One mol of FAD is covalently bound to mol of the enzyme ®
Inhibitors : p-Chloromercuribenzoate, Cu**, Co**, Hg**, Ag*
Optimum pH :8.0—85 (Fig.4)
Optimum temperature 1 40—45T (Fig.5)
pH Stability :pH 7.0—9.0 (30C, 2 hr) (Fig.6)
Thermal stability : below 37C (pH 7.5, 10min) (Fig.7)
Effect of various chemicals - (Table 1)

KF’LIGATIONS

This enzyme is useful for enzymatic determination of phospholipids when coupled with phospholipase D
and for choline esterase-activity in clinical analysis.®~'"
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Principle:

Choline+H,0+20, -SNoline OXIdase _ g -ine +2H,0,

2H,0,+4-Aminoantipyrine +Phenol ————— Quinoneimine dye+4H,0

peroxidase

The appearance of quinoneimine dye 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:
Reagents

A. Choline chloride solution

B. 4-AA solution
C. Phenol solution
D. Tris-HCI buffer

E. Enzyme diluent

Procedure

: 21% [2.1g choline chloride/100m of Tris-HCI buffer (D)] (Should be prepared fresh)

: 1.0% (1.0g 4-aminoantipyrine/100ml of H,O)(Store at 4C in a brownish bottle)

:1.0% (1.0g phenol/100ml of H,0)(Store at 4C in a brownish bottle)

: 0.1M Tris-HCI buffer, pH 8.0 [Dissolve 12.1g of Tris (MW=121.14) in ca.800ml of
H,O and, after adjusting the pH to 8.0 at 25C with 2.0 N HCI, fill up to 1,000ml with

H,0.]

: 10mM Tris-HClI buffer, pH 8.0 contg. 2mM EDTA and 1.0% KCI.

1. Prepare the following working solution (100ml) in a brownish
before use and store on ice in a brownish bottle.

97 ml
1.0ml
2.0ml
5.0mg

Substrate solution (A)
4-AA solution (B)
Phenol solution (®)

Peroxidase from horseradish (110 purpurogallin
units/mg)(Toyobo Gradelll)

Concentration in assay mixture

Tris buffer
Choline chloride
EDTA

KCI
4-Aminoantipyrine
Phenol

POD

97 mM
0.14 M
33 uM
2.2 mM
0.48 mM
2.1 mM
ca.4.92U/ml

2. Pipette 3.0ml of working solution into a cuvette (d=1.0cm) and equilibrate at 37°C for about 5 minutes.

Add 0.05ml of

the enzyme solution* and mix by gentle inversion.

4. Record the increase in optical density at 500nm against the working solution 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.

diluent (E).
Calculation

Activity can be calculated by using the following formula :

Volume activity (U/ml) =

_ AOD/min XVt Xdf
12.0X1/2X1.0XVs

Weight activity (U/mg) = (U/ml)X1/C
Vt  : Total volume (3.05ml)

Vs . Sample volume (0.05ml)

12.0 : Millimolar extinction coefficient of quinoneimine dye under the assay conditions (Cri/micromole)

1/2 : Factor based on the fact that one mole of H202 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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Dissolve the enzyme preparation in ice-cold Tris-HCI buffer (D) and dilute to 0.1—0.5U/ml with enzyme
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Table 1. Effect of Various Chemicals on Choline oxidase
[The enzyme dissolved in 10mM Tris-HCI buffer, pH 8.0 contg. 2mM EDTA and 1.0% KCI (5U/ml) was
incubated with each chemical at 25C for 1hr.]

Chemical Concn.(mM) Restlual Chemical Concn.(mM) Resl\dlual
activity(%) activity(%)

None — 100 MIA 2.0 87 |
Metalsat 20  NEM 22 190 '
Mg 87 M 2D 35 '
G, 92  Hydoxamine 22 - '
 BaOAd s DA 2.0 _ '
 FC g oPhenanthroline 23 0|
S CCe s @Dyl 10 A
MG 91  Bomae 20 24 '
~zmc. g N 22 32 '
~ Cdc 92 N 22 32 ]
oNC 91 TrenXd00 0.10% 20 |
GO, 92 B3 0.10% 2|
 PbOA®. s Tween20 0.10% = |
ANO; s  Span0 0.10% 2 |
~ Hgo  ag  Nachoae 0.10% 26 |
2-Mercaptoethanol 2.0 90 | SDS 0.05% 95 |

DAC 0.05% 91 |

PCMB 1.0 13

Ac, CH3;CO; PCMB, p-Chloromercuribenzoate; MIA, Monoiodoacetate; NEM, N-Ethylmaleimide; IAA, lodoacetamide;
EDTA, Ethylenediaminetetraacetate; SDS, Sodium dodecyl sulfate; DAC, Dimethylbenzylalkylammonium chloride.
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Fig.1. Stability (Powder form ) - ) .
9 y( n ) Fig.4. pH-Activity Fig.6. pH-Stability
(kept under dry conditions) o~ .
37T, in 50mM K-phosphate 30C,2hr-treatment with 50mM buffer
buffer solution:pH6.0-9.0, K-phosphate; pH9.0-
10.0, glycine-NaCl-NaOH.
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Period (months) Temperature, C Temperature, C
Fig.2. Stability (Powder form) Fig.5. Temperature activity Fig.7. Thermal stability
(kept under dry conditions) in 50mM K-phosphate buffer, 15min-treatment with 50mM
pH7.5 K-phosphate buffer, pH7.5

100 o--0-=-==0=

50—

none
+10mM EDTA
+0.5% BSA

Residual Activity, %

0 4 8 12 16 20 24
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Fig.3. Stability (Liquid form at 37°C)

enzyme concentration: 1.0mg/ml
buffer composition: 0.1M K-phosphate
buffer, pH7.5
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FEMAIEE (Japanese)

1. I8
Choline+H.0+20, -2y Bataing+2H,0.
2H,05+ 4-Aminoantipyrine + phenol 22 »-
Quinoneimine dye+4H:0
4-Aminoantipyrine&Phenol DB LREA £ R TH S
Quinoneimine& 3 % 500nmTEITE U, EEE RIS TER L
7:H202§%E§3-60

2.EH
TEREEAETAIABICII70F/ILOH0. 5 EK T3
BEREF1EA (U)ET 5,

3=

A 21%BEDV AR AgNDIEIETY > %0.1M
Tris-HCI#E &R, pH8.0 CiARE L 100mL & § 3)

B. 1.0% 4-AAKE®R1.08DA-TI/TFE) %
FKEBKISARLTIOON & T 5)(1BEMF T4TR
%)

C. 1.0%7zx/—IVKBERNA.08D7 1/ —ILEZKEK
(AR L T100me e § %) (1B &R TACIRTE)

D. 0.1M Tris-HCIE®& &, pH8.0 (12.1gD rJ X
(MW=121.14)%#1800m¢DFKZE K T5#ZL,2.0N
HCITpH8.0(25C)IZFRS L 7=%1000mL (¢ 3)

BEF AR - BERERETHKALAE01IM Tris-HCIHE

E®R,PHB8.0 B L,2.0mM EDTAE1.0%
DKCIEEH10mM Tris-HCHEE &R, pH8.0
T0.1~0.5 U/mIZFIRT %,

4.8
O T ERISERE BT 5(BEMICTKARE.
97.0m HREEE (A)
1.0m  4-AAKSE R (B)
20m 71/ —IIKBE®K (C)

5.0m¢ peroxidase(1107/L7AH ) > Bl /mg)

@R ISEARS.0me % ¥ 12Xy hd=1.0cm)lZ&4),37°CT
5P EFREINET 3.

QBFRBR0.05MEFINL, ®BXHITIRFMU,RISE
R ERRICI7CICHIBE SN /=5 S EE T500nm
DRFEZELE3~4HEEEER L, Z DIEIEIRE S D
513 &H 7V DIRFEEZE(LE K& 5(A 0D/min)o

5518
U/mé
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AOD/min X3.05(mf) e
— X EFR{E R
12.0%1/2x1.0X0.05(me) GRRCES

= A0OD/minX10.17 X HIRZ=R

U/mg =U/mX1/C

12.0 : QuinoneimineZ N LECAIERE T TD
IVEILDFRAFRE (enf/micromole)

172 : BERISTERLUEH0:D15FDH5H
X9 %Quinoneimine& %31 /09 FTH 3
EILLBERE

1.0 : JEEE(Ccm)

C | AR DEESRIEE (C mg/mh)
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