(Diagnostic Reagent Grade)

AsahiKASEI

INQUIRY NEEDED

ASAHI KASEI ENZYMES

GLYCEROPHOSPHORYLCHOLINE
PHOSPHODIESTERASE [GPCP]

(sn-Glycero-3-phosphocholine glycerophosphohydrolase, EC 3.1.4.2)
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Glycerophosphate Choline

from Gliocladium roseum

Preparation and Specification

Appearance

: White to brownish amorphous powder, lyophilized

Specific activity : More than 13 U/mg solid

Properties

Substrate specificity
Isoelectric point
Michaelis constant
Optimum pH

pH stability
Thermal stability

Effect of various
chemicals

Activator

Inhibitors

: See Table 1

:pH 3.75

: Glycerophosphorylcholine
:85-9.0

:7.0-9.0 (75C, 60 min)

: Stable at 50C and below

1.0 x 10#M
Figure 1
Figure 2

(pH 80, 10 min) Figure 3

: See Table 2 and Table 3
s Caz+
- Zn?t, EDTA

Applications for Diagnostic Test

This enzyme is useful for enzymatic determination of phospholipid when
coupled with lysophospholipase (T-32) and choline oxidase (T-05).

Lysolecithin + H20 —>L Glycerophosphorylcholine + Fatty acid
Glycerophosphorylcholine + H20 £>P Glycerophosphate + Choline
Choline + 2 O2 + H20 @ Betaine + 2 Hz0:
2 H202 + 4-A A + Phenol P—OIB Quinoneimine dye + 4 H20
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Table 1. Substrate specificity of GPCP Table 3. Effect of metal ions on GPCP activity

Substrate Relative activity (%) . Concentration Relative activity
Metal ion 0
Phosphatidylcholine 0 (mM) (%)
Lysophosphatidylcholine 0 None 0 100
Glycerophosphorylcholine 100 CaClz 1 117
L- a -Glycerophophate 0 MgCl 1 103
MnClz 1 16
BaClz 1 41
L CoCl2 1 6
Table 2. Effect of detergents on GPCP activity CUCla 1 6
Concentration | Relative NiClz2 1 0
DB (%) it NH-C| 100 115
None 0 100 LiCl 188 113
Triton X-100 0.5 104 Eg?l 100 1?2
Adekatol SO-145 0.5 108 EDTA ] o
Adekatol PC-8 0.5 101
Adekatol NP-700 0.5 103
Pluronic L-61 0.5 102
Sodium lauryl benzene
sulfonate 0.5 0
Sodium lauryl sulfate 0.5 0
Cethyl pyridinium chloride 0.5 77
Cethyl trimethylammonium
chloride 0.5 61
Fig.1 pH Optimum Fig.2 pH Stability Fig.3"ThermaI Stability
100 100 [(Z &2 2 ) 1004 O—

80 80

60+ 60 60

Relative Activity (%)
Residual Activity (%)
Residual Activity (%)

40 40

207 A/ 20 20

0 5 6 7 8 9 10 ° 5 6 7 & & 10 R 50 60
pH pH Temperature ('C)
O : 3,3-Dimethylglutarate- 37°C, 60 min. pH 8.0, 10 min.
NaOH buffer O : 3,3-Dimethylglutarate- 10 mM Tris-HCI buffer
A Phosphate buffer NaOH buffer
® : Tris-HCI buffer @ : Tris-HCI buffer
A : Glycine-NaOH buffer

Assay B Unit definition

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

B Principle
The assay is based on the increase in absorbance at
500 nm as the formation of quinoneimine dye proceeds in
the following reactions:
GPCP
GPC + H2O ——= Glycerophosphate + Choline

B Reagents

1. Reaction mixture for the first reaction

COD 02 M Tris-HCI buffer pH 8.0 0.10 ml
Choline + 2 O2 + H:O ——= Betaine + 2 H202 10 mM GPC solution V 0.10 ml
POD 10 mM CaClz solution 0.05 ml
2 H202 + 4-AA + Phenol ——= Quinoneimine dye Distilled water 0.25 ml
+ 4 H20 1): 10 mM GPC solution pH 8.0
GPCP: Glycerophosphorylcholine Accurately weigh 100 mg of GPC into a brown test
COD: Choline oxidase tube and add 4 ml of distilled water and 80 ul of 5 N
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NaOH. After suspending it, centrifugate at 3,000
rpm for 10 min. Remove and store supernatant.
Add 4 ml of distilled water to the precipitate and
suspend again. Remove and store supernatant after
centrifugation.

Combine the supernatant portions and adjust pH to
8.0 (25TC) with diluted HCl and add distilled water

AsahiKASEI

into a small test tube and preincubate at 37C.

. After 5 min, add exactly 50 ul of enzyme solution and

mix to start the first reaction at 37C.
% In the case of a test blank, add 50 ul of enzyme
dilution buffer in place of enzyme solution.

. After 10 min, add 1.0 ml of reaction mixture for the

second reaction and mix to start the second reaction at

to make a total of 20 ml.

37C.
2. Reaction mixture for the second reaction 4. After 20 min, add 15 ml of distilled water to stop the

0.2 M Tris-HCI buffer pH 8.0 0.10 ml reaction.

0.1 M EDTA solution pH 80 0.20 ml 5. Measure the absorbance at 500 nm.

0.3% 4-A A solution 0.10 ml Absorbance sample : As

0.2 % (W/V) Phenol solution 0.10 ml

60 U/ml COD solution ? 010 ml  blank 2 AD

100 U/ml POD solution 005 ml S A= AsTAD

Distilled water 0.35 ml .

EDTA: Ethylenediaminetetraacetic acid B Calculation

2): 60 U/ml COD solution AA/10 1 300 1
Dissolve 600 U of COD with 10 ml of 10 mM Tris- Activity (U/mg) = —— X —— X —— X ——
HCI buffer pH 8.0. 120 x 1/2 2 0.05 X

3): 100 U/ml POD solution

1000 U (PPU) of POD with 10 ml of distilled water. 12.0 : millimolar extinction coefficient of quinoneimine dye
3. Enzyme dilution buffer at 500 nm (cm? / umole)
10 mM Tris-HCI buffer pH 80 containing 0.05% (W/V) 2 : a multiplier derived from the fact that 1 mole of
BSA. glycerophosphorylcholine produces 2 mole of H2O
4. Reagents 1/2 : a multiplier derived from the fact that 2 mole of
GPC: Sigma Chemical Co. #G-8005 H20:2 produces 1 mole of quinoneimine dye
EDTA (2Na-2H:0) : 10 :reaction time (min)

3.00 : final volume (ml)
0.05 : volume of enzyme solution (ml)
: concentration of the sample in enzyme solution

KISHIDA CHEMICAL Co., Ltd. #060-29133
4-AA: NACALAI TESQUE, INC. Special grade #01907-52
COD: Asahi Kasei Pharma Corporation #T-05 X

POD: Sigma Chemical Co. Type 1 #P-8250 (mg/ml)
BSA: Millipore Fraction V pH 5.2 #81-053
Storage
B Enzyme solution Storage at —20 T in the presence of a desiccant is
Weigh about 20 mg of test sample exactly and add recommended.
enzyme dilution buffer to make a total of 20 ml. Dilute it
with enzyme dilution buffer to adjust the concentration as References

1. Abra. R. M. and Quinn. P. J. (1975) Biochim. Biophys.
Acta, 380, 436-441.

required.

B Procedure

1. Pipette 045 ml of reaction mixture for the first reaction

TR 20ml & ¥ 5,
2. FOSHIER AW T

GPCP &t 8I7E ;% (Japanese)

1. S 02M kY A —HCI #& % pHS.0 0.10 ml
L RSk A 1 0.IM EDTA it pH8.0 0.20 ml
02M b Y A — HCl 4%t pH8.0 0.10 ml 03% 4-AA T 0.10 ml

10mM GPC #ifi ¥ 005 ml 02% (W/V) 7 =/ = Vil 0.10 ml

10mM FafL 7 V3 ™ Vs 0.05 ml 60U/ml COD ¥ 2 0.10 ml
Bk 025 ml 100U/ml POD ¥ ¥ 0.05 ml
FEHELK 0.35 ml

1): 10mM GPC ¥ pH8.0
GPC100mg % # iy 12w h . KKk 4ml
& 5N NaOH 80 ul iz CHFREE L 72,
w0 BERE T B (3,000rpm 10min.) &5,
Z O biE e BT L T o 7R I SR, R 3):100U/ml POD i
BK Aml 2 INZ CTEIFEE L, w00 L7 POD 1,000 #.4% (PPU) % #H#UK 10ml THE#H S
%, RHWE AT 5.60 EFRERAELT o
i 7: HCI T pH8.0 (25T) IZFHZE L, MK

2) :60U/ml COD i
COD 600 H47 (U) # 10mM + ) A —HCl #51f
i pH8.0 10ml TS 5,
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3. R VAU
0.05% (W/V) BSA % &% 10mM b1 2 -HCl #%

i pH8.0
4. A%
GPC (V) tun) yEg=) ») ¥ 7~

#G-8005
EDTA (=F L ¥ 7 3 Y IUEEEE - 2Na-2H:0) :
* T bR #060-29133
A-AANFHTA T A7 BEfL #01907-52
COD (2 Y bEER) JU bk 7 7 —~ 3 #T-05
POD: Y 7 ~#1# Type I #P-8250
BSA: Millipore 1% Fraction V pH5.2 #81-053
I. BRaErR
Wi 20mg 2 AR ICE Y . BERBEMATE CE
L Ca% 20ml &3 5,
Z O A BER I RARE I CRE AT 5,
I. RAIERIEE
L /NGB |2 UG R A T 045ml & IEREIZ0F L.
37C TPAINIRT %o
S e, BESRAVEHAE 50 wl % IEHELZIN 2 CHRA
L. 3ICTHE Lz T %o
MERIEE R RO D ) B E A BT R
50 ul Mz %,
3. 10 ik ta. BUBRIER AT 1.0ml %02 CHRF

63

L. 37TCTESERIBT 5,

4. 20 . FEEIK 150ml 2z TIRA L. Mt
fE=1kd %,

5. 500nm (2 BT 2WOLE A HET 5.
Ko BN & RN IE As. BWIE Ab &5

%O
AA =As—Ab
V. §E
AA/10 1 3.00 1
M (U/mg) = ——— X —— X —— X ——
120 x 1/2 2 0.05 X

120: ¥ 7 4 2 %O 500nm 2B 5 3 ) ENG

TUE56% (cm2/ umole)

(H022 BV X A I MFE L EUDSERT

5K R

2 k) Y 1IELDSS H0:22 VAT
BT A LI L BRI

10 KJSERR (min)

3.00 : BB (ml)

0.05 : RS2t L7z il kb= (ml)

X BERBURNE P O iR E (mg/ml)

1/2





