(Diagnostic Reagent Grade) ASAHI KASEI ENZYMES

ACYL-CoA OXIDASE [ACOD]

from Arthrobacter sp.
(Acyl-CoA: oxygen 2-oxidoreductase, EC 1.3.3.6)

Acyl-CoA + O. — frans-2,3-dehydroacyl-CoA + H:0:

Preparation and Specification

Appearance : Yellowish amorphous powder, lyophilized
Specific activity : More than 20 U/mg solid

Properties

Substrate specificity : See Table 1

Molecular weight : 210 kDa (Sephadex G-150)
Isoelectric point :pH 4.7
Michaelis constant : Palmitoyl-CoA 2.0 x 10°M
Optimum pH : Serum Acyl-CoA 7.5 Figure 1
: Palmitoyl-CoA 85 Figure 1
pH stability : 6.0-7.5 (37, 60 min) Figure 2
Thermal stability : Stable at 40C and below
(pH 7.0, 10 min) Figure 3
Storage stability : At least one year at —20TC Figure 4
Effects of various
chemicals : See Table 2
Stabilizer :FAD
Activator : Triton X-100

Applications for Diagnostic Test

This enzyme is useful for enzymatic determination of fatty acid when coupled
with Acyl-CoA synthetase (T-16).

ACS
FFA + CoA + ATP ——= Acyl — CoA + PPi + AMP
ACOD
Acyl — CoA + Oz —= Enoyl — CoA + H20:
POD

2 H:02 + 4-AA + Phenol ——= Quinoneimine dye + 4 H20
FEFA: Free fatty acid
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Table 1. Substrate specificity of ACOD

AsahiKASEI

Table 2. Effect of various chemicals on ACOD activity

Substrate Relative Km value
activity (%) (10°m)

Hexanoyl-CoA ( 6:0) 11

Octanoyl-CoA ( 8:0) 60

Decanoyl-CoA (10:0) 73

Dodecanoyl-CoA (12:0) 87
Tetradecanoyl-CoA  (14:0) 99

Hexadecanoyl-CoA  (16:0) 53 2.0
Octadecanoyl-CoA  (18:0) 16 3.8
Icosanoyl-CoA (20:0) 7
9-Tetradecenoyl-CoA (14:1) 100
9-Hexadecenoyl-CoA (16:1) 65
9,12-Hexadecadienoyl- .

CoA (16:2) 55
cis-9-Octadecenoyl-CoA  (18:1) 45 4.0
trans-9-Octadecenoyl- .

CoA (18:1) 31
d-12-Hydroxy-trans-9- .

octadecenoyl-CoA (18:1) 7
cis-9, cis-12- .

Octadecenoyl-CoA (18:2) 31 3.8
cis-6, cis-9, cis-12- .

Octadecenoyl-CoA (18:3) 95 167
15-Tetracosenoyl-CoA  (24:1) 7

Fig.1 pH Optimum Fig.2 pH Stability

Additive Concentration | Relative activity (%)
None - 100
NaCl 1mM 102.3
KClI 1 103.8
LiCl 1 100.8
NH4CI 1 100.8
MgClz 1 138.3
BaCl: 1 146.6
CaClz 1 136.8
MnCl2 1 154.9
ZnCl2 1 98.5
CoCl2 1 121.1
FeCls 1 100.8
EDTA 1 74.4
Triton X-100 0.1% 140.2
Adekatol SO-120 0.1 147.2
Sodium laurylbenzene

sulfonate 0.1 53.5
Sodium laurylsulfate 0.1 42.5
Deoxycholate 0.1 105.5

Fig.3 Thermal Stability Fig.4 Storage (lyophilized powder)
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pH pH Temperature ('C) Period (month)
pH 6 - 7 Phosphate buffer ® : 3,3-Dimethylglutarate pH 7.0, 10 min. 0:—20C
pH 7 -9 Tris-HCI buffer -NaOH buffer Phosphate buffer 0:5C

O : Palmitoyl-CoA
® : Serum Acyl-CoA

O : Phosphate buffer
A : Tris-HCI buffer

Assay

M Principle

The assay is based on the increase in absorbance at
500 nm as the formation of quinoneimine dye proceeds in
the following reactions:

ACOD

[

2-Hexadecenoyl-CoA + H,O,
POD

- >

Palmitoyl-CoA + O,

2H,0, + 4-AA + Phenol
Quinoneimine dye + 4 H,O
M Unit definition

One unit is defined as the amount of enzyme which
generates 1 umole of H,O, per minute at 37C under the
conditions specified in the assay procedure.

Hl Reagents

1. Reaction mixture

0.2 M Tris-HCI buffer pH 8.0 0.20 ml
15 mM 4-AA solution 0.10 ml
0.2% (W/V) Phenol solution 0.10 ml
50 U/ml POD solution 0.10 ml

1% (W/V) Triton X-100 solution 0.10 ml
5 mM Palmitoyl-CoA solution ? 0.10 ml
Distilled water 0.30 ml

1): 50 U/ml POD solution
Dissolve 500 U (PPU) of POD with 10 ml of distilled
water.
2): 5 mM Palmitoyl-CoA solution
Dissolve 50.3 mg (purity calculation) of palmitoyl-
CoA with 10 ml of 10 mM KH,PO,~NaOH buffer pH
7.0.
. Enzyme dilution buffer
10 mM phosphate buffer (pH 7.0) containing 3 mM ATP
and 10 uM FAD
3. Reagents
4-AA: NACALAI TESQUE, INC. Special grade #01907-52
POD: Sigma Chemical Co. Type I # P-8250
Triton X-100: Yoneyama Yakuhin Kogyo Co., Ltd.
#03821
Palmitoyl-CoA: Asahi Kasei Pharma Corporation
ATP (2Na - 3H:0): Kyowa Hakko Co., Ltd.
FAD (2Na): Kyowa Hakko Co., Ltd.
ATP: Adenosine triphosphate
FAD: Flavine adenine dinucleotide
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B Enzyme solution

Accurately weigh about 20 mg of the sample and add
enzyme dilution buffer to make a total of 20ml. Dilute it
with enzyme dilution buffer to adjust the concentration to
within 0.2-0.5 U/ml.

M Procedure

1. Pipette accurately 1.0 ml of reaction mixture into a
reaction cuvette (1 ml volume black cuvette) and
preincubate at 37C.

2. After 5 min, add 20 ul of enzyme solution and mix to
start the reaction at 37C.

% In the case of a test blank, add 20 ul of enzyme
dilution buffer in place of enzyme solution.

3. After starting the reaction, measure the rate of increase
in absorbance at 500 nm. The rate must be measured
within the linear portion of the absorbance curve.

sample : As/min

blank  : Ab/min

AA/min = (As/min— Ab/min) = 0.060 Abs/min

Absorbance

B Calculation

A A/min
—  x —x
120 x 1/2 0.02

1.02 1

Activity (U/mg of powder) = X

12.0 : millimolar extinction coefficient of quinoneimine dye
at 500 nm (cm?/ umole)

1/2 : a multiplier derived from the fact that 2 mol of
H,0, produce 1 mol of quinoneimine dye

1.02 : final volume (ml)
0.02 : volume of enzyme solution (ml)
X :concentration of the sample in enzyme solution
(mg/ml)
Storage

Storage at —20C in the presence of a desiccant is
recommended. Enzyme activity will be retained for at
least one year under this condition (Figure 4).
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ACOD ;&HHEIE % (Japanese)

I. A%&
1. USSR A

02M b ) 2 -HCI #% 1 pH8.0 0.20 ml
15mM 4-AA il 0.10 ml
02% (W/V) 7 =/ — VG 0.10 ml
50U/ml POD it V 0.10 ml
1% (W/V) b b> X-100 ¥ 0.10 ml
5mM 7SV 2 b A b -CoA i 2 010 ml
FEEIK 0.30 ml

1): 50U/ml POD ¥
POD500 Hf7 (PPU) % K5 #7K 10ml THM S
o
2):5mM /%)L 3 b A )V —CoA ik
NV 2 b4V -CoA 50.3mg (MiE#E) %
10mM KH.PO,-NaOH #&1fifE pH7.0 10ml Ti&
3 %o
2. BRI AT BRI
3mM ATP & 10 uM FAD % & ¢ 10mM V) ~ BE#k
i pH7.0
3. g
4-AA T FHSAF AR EEE #01907-52
POD : ¥ 7 <## Type I #P-8250
R b2 X-100 0 KL T3 #03821
7SV MV —CoA : JBALHL 7 7 — < 8L
ATP (757 /¥ =Y Y - 2Na - 3H,0):
Toh RO T
FAD (79 ¥y 757F=vIY X7 L4F K -2Na):
TRl ST
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I. BREMR
Moih#) 20mg ZAFHEIZ Y . BEREMRA TG
L Ce% 20ml &9 5,
Z DWW % BER AR T 02~05U/ml i FE & 7
% X ITEEARRT 5,
I. AERIEE
1 gt (Iml 79 v 7 ) (2RO SER AT
1.0ml % IEHE 53 L€ 37C THAims %
5tk fa, BERRRRE 20 ul Z N CRFIL. 37C
TS ZEHIGT %0
XE BT IR B 0 b ) R A U
20 ul ZINZ %0
3. SUGB% . 500nm (2815 2 WL % Hll%E L TRl
BHZROR LT3 13472 ) oW EZ L Z Ko
5o
K b NG & BUBHIIE As/min, BERRIE
Ab/min &9 %,
A A/min = (As/min— Ab/min) = 0060 Abs/min

V. §tE
A A/min 1.02 1
% (U/mg) = ——— X —— X ——
120 x 172 002 X
120: % /7 4 2 v FED 500nm (2B 5 3 ) EIVGT
64 (cm?/ pumole)
1/2 - Hy0.2 ENSHF ) A4 I o031 EUDERT
5T LI X BRE
1.02 : FUS# i E (ml)
0.02 : Bt L 7Bk = (mh)

X R oOBSIEE (mg/ml)





