AsahiKASEI

(Diagnostic Reagent Grade) ASAHI KASEI ENZYMES | T-107

L-a-GLYCEROPHOSPHATE OXIDASE
[GPOM]

from Streptococcus sp., genetically engineered recombinant
(sn-Glycerol-3-phosphate: oxygen 2-oxidoreductase, EC 1. 1. 3. 21)

L- a -Glycerophosphate + O — Dihydroxyacetonephosphate + H20:

Preparation and Specification

Appearance : Yellowish amorphous powder, lyophilized
Specific activity : More than 15 U/mg solid

Properties

Substrate specificity : See Table 1

Molecular weight 169 kDa (TSK gel G 3000 SWxL gel filtration)
65 kDa (SDS-PAGE)

Isoelectric point :pH 44
Michaelis constants  : L- a -Glycerophosphate 0.64 mM (pH 7.5)
Optimum pH :85-90 Figure 1
pH stability : 6.0-8.0 (37C, 30 min) Figure 2
Optimum temperature : 37-42C (pH 6.5) Figure 3
Thermal stability : Stable at 40C and below (pH 6.5) Figure 4
Effect of metal ions : See Table 2
Effect of detergents : See Table 3
Stabilizers :FAD

LP

TG + 3 H:O0 ——= Glycerol + 3 Fatty acid

GKZ
Glycerol + ATP —= G-3-P + ADP
GPOM
G-3-P + 02z —= DHAP + H:0:
POD
2 H:02 + 4-AA + Phenol ——= Quinoneimine dye + 4 H20

TG: Triglyceride, DHAP: Dihydroxyacetonephosphate
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Table 1. Substrate specificity

Table 2. Effect of metal ion on GPOM activity

Substrate (300mM)

Relative activity (%)

L- a -Glycerophosphate
Glucose-1-phosphate
Glucose-6-phosphate
Glycerol

Glucose

100
0

0
0
0

Table 3. Effect of detergents on GPOM activity

Detergent (0.1%)

Relative activity (%)

None

EMULGEN 810
EMULGEN 911
RHEODOL TWL-106
RHEODOL 460
ADEKANOL NP-720
Triton X-100

Triton X-305

Tween 80

100
98
98
99
99
99
98
99
98

Relative Activity (%)

Fig.1 Optimum pH

200 mM buffer
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Assay

M Principle

The assay is based on the increase in absorbance at 600
nm as the formation of qui noneimine dye in the following

reactions:

Fig.2 pH Stability

Metal ion (2mM) Relative activity (%)
None 100
MgCl2 101
MgSO0,4 102
ZnCl» 102
ZnS0O, 102
NaCl 103
NH,4CI 103
BaCl, 103
Ba(CHsCO0O0) > 101
NiCly 103
CoCly 103
MnClz 114
LiCl 103
KCI 102
CaClz 103

Fig.3 Optimum Temperature Fig.4 Thermal Stability
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37°C, 30 min.

200 mM buffer

: Citrate buffer
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x : Bis Tris buffer
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Quinoneimine dye + 4 H,O

DAOS: [3,5-dimethoxy-N-ethyl-N-(2-hydroxy-3-
sulphopropyl) aniline]
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B 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.

B Reagents

1. Reaction mixture
Dissolve 6.05 g of PIPES and 9.72 g (purity calculation)
of DL-a-glycerophosphate (G-1-P) with 70 ml of
distilled water and adjust pH to 6.5 with 4 N NaOH at
25C. Add all reagents listed below and confirm pH is 6.5
at 25C. Add distilled water to make a total of 100 ml.

100 U/ml POD " solution
15 mM 4-AA solution

5.0 ml
10.0 ml




100mM DAOS solution
5% (W/V) Triton X-100 solution
1):100 U/ml POD solution
Dissolve 1,000 U (PPU) of POD with 10 ml of
distilled water.
. Reaction stopper
0.5% (W/V) SDS solution
SDS: Sodium dodecyl sulfate
. Enzyme dilution buffer
10 mM PIPES ? -NaOH buffer pH 6.5
containing 0.1% (W/V) Triton X-100
2):PIPES: [Piperazine-N, N'-bis (2-ethanesulfonic acid)]
. Reagents
PIPES: Dojindo Laboratories # 345-02225
DAOS (sodium salt) : Dojindo Laboratories #0C06
4-AA: NACALAI TESQUE, INC.
Special grade #01907-52
Triton X-100: The Dow Chemical Company
G-1-P (DL- a —glycerophosphate - 2Na):
Sigma Chemical Co.
SDS: NACALAI TESQUE, INC.

1.0 ml
1.0 ml

#G-2138

Extra pure #316-06
POD: Sigma Chemical Co. Type I  #P-8250

B Enzyme solution

Accurately weigh about 20 mg of the sample and add
enzyme dilution buffer to make a total of 20 ml. Dilute it
with enzyme dilution buffer to adjust the concentration
as required.

B Procedure

1. Pipette accurately 1.0 ml of reaction mixture into a
small test tube and preincubate at 37C.

2. After 5 min, add exactly 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. At 5 min after starting the reaction, add 2.0 ml of the

reaction stopper to stop the reaction.

AsahiKASEI

4. Measure the absorbance at 600 nm.
sample : As
blank  : Ab
0.1 Abs = AA (As—Ab) =02 Abs

Absorbance

B Calculation

AA/5 3.02
I G
168 x 1/2 0.02

1

X

Activity (U/mg of powder) =

16.8 : millimolar extinction coefficient of quinoneimine dye
at 600 nm (cm®/ wmole)

- a multiplier derived from the fact that 2 mole of
H, 0O, produces 1 mole of quinoneimine dye

1/2

: reaction time (min)

3.02 : final volume (ml)

0.02 : volume of enzyme solution (ml)

: 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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GPOM ;&1 AIE % (Japanese)

1. OSSR A
PIPES 6.05g & G-1-P 9.72g (FiELRE) % RHUK 70ml
2R L 72, 4N NaOH T pH65 (25T) (23H% L,
ZOWANTFREASE & N 2 TRA L. pH65 (25T) TH
5 ERMERR L7212, KUK TA% 100ml &5 4,

100U/ml POD i V 5.0 ml
15mM 4-AA i 10.0 ml
100mM DAOS Vi 1.0 ml
5% (W/V) +U k> X-100 & 1.0 ml

1) :100U/ml POD ¥
POD 1,000 HA2 (PPU) % #5#K 10ml THE#E S
%O
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2. UM I
05% (W/V) SDS i
3. BRI TR AU
0.1%Triton X-100 % &t 10mM PIPES-NaOH #%
f#ifE pH6.5
. FREE
PIPES [¥ 5T Y -NN-V R (2-T.% A )V 7 +
YR AT LR #345-02225
DAOS [35-YV A b ¥ ¥ -N-ZF JL-N-(2-t Fo ¥
V3 ANTHFTFaEN) T ]
A3 #0C06
4-AA - Fh T4 T A7 E B #01907-52
F 1 k> X-100 : Dow Chemical 1%
G-1-P (pL-7") 1 -3-1) v JiE-2Na):
DV g in)
SDS (K7 ViEEF b 1) w7 4):
FHTA T A7
POD : 7 ~t# Type I #P-8250

X #G-2138

#316-06



I. BRas% V. SE
Mdh# 20mg FAEBIC &Y . BER MR TR

e AA/S 3.02 1
fit L Ca% 20ml & %, &M (U/mg) = X X
Z O % BFRERATIT CEERNT 2. 168 x 1/2 002 X

. BIERIES

L /NGBS USSR A1 1.0ml 2 IEAE L2 7507E L
37C TP %o
5 itk WERBURHI 20 ul & IEREIZIN R CRAM
L. 37C TG ZMMEY %o
MOE MR SRR 0 b 1) 1B SR A R AR T

20 Wl MR %o

3.5 R, FUSMFIET 20ml 2 N2 TR L. 5US
ZAEIET 5o

4.600nm (2 BT LW Z HET %o
R NG & BB Asy BERGHIZ Ab & F
%0

01 Abs = AA = (As—Ab) = 02 Abs

168: %/ 4 I BFED 600nm (2B 5 I ) BT
WOtAREL (cm?/ umole)

1/2:H,05 2V F ) t0FE 1 EUDPERT S
T rIC kAR

5 : BUSHEERE (min)

3.02 : s# R (ml)

002 : FUS it L 7z B atbhii s (ml)

X EEEEENE T O (mg/ml)
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