AsahiKASEI

(Diagnostic Reagent Grade) ASAHI KASEI ENZYMES

GLUCOSE-6-PHOSPHATE DEHYDROGENASE
| [G6PDH I ]

(D-Glucose-6-phosphate: NADP* 1-oxidoreductase, EC 1.1.1.49)

D-Glucose-6-phosphate + NADP™ —
D-Glucono- d -lactone-6-phosphate + NADPH + H*

Preparation and Specification

Appearance : White amorphous powder, lyophilized
Specific activity : More than 100 U/mg solid

Properties

Substrate specificity  : See Table 1

Molecular weight - 342 kDa (gel filtration)

Isoelectric point :pH 6.13

Michaelis constants : NADP+ 83 x 10°M
G-6-P 12 x 10*M

Optimum pH -pH 84 (Tris-HCl) Figure 1
pH stability : pH 6.0-8.0 (75C, 30 min) Figure 2
Optimum temperature : 75C Figure 3
Thermal stability : Stable at 65C and below (pH 7.5, 10 min) Figure 4
Effect of various

chemicals : See Table 2
Inhibitors : Mn2+, Cu2t, At
Stabilizer : BSA

Applications for Diagnostic Test

This enzyme is useful for enzymatic determination of glucose or ATP when
coupled with hexokinase (T-50).

HK I
D—Glucose + ATP ——= D—Glucose—6—phosphate + ADP
G6PDH 1T
D—Glucose—6—phosphate + NADP" —= D—Glucono—d—lactone—6—phosphate

+ NADPH + H'
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Table 1. Substrate specificity

Substrate

Relative activity (%)

Table 2. Effect of various chemicals on G6PDH Il activity

Relative activity

100

50

Relative Activity (%)

Assay

M Principle

Additive Concentration (%)
Glucose-6-phosphate 100
Galactose-6-phosphate 16 None 100
Mannose-6-phosphate 33 NaCl 10mM 100
Fructose-6-phosphate 0] KCI 10 100
Glucose-1-phosphate 0 LiCl ! 100
MgClz 10 100
CaClz 10 100
BaClz 10 97
MnCl2 1 42
EDTA 1 100
CuCl2 1 22
Triton X-100 1% 155
Adekatol PC-8 1 161
Nikkol OP-10 1 155
Tetronic 704 1 117
Fig.1 pH Optimum Fig.2 pH Stability Fig.3 Optimum Temperature Fig.4 Thermal Stability
A 100 4)/0‘0%) 100 100
g 50 g 50 % 50+
0 f 5 6 7 8 9 10 0 L 4 5 6 7 8 10 o 60 65 70 75 80 85 o= 50 55 60 65 70 75 80
pH pH Temperature (C) Temperature (C)
40 mM buffer, 37°C 40 mM buffer, 75°C, 15 min. 40 mM Phosphate buffer pH 7.5, 15 min.
O : Phosphate buffer O : Phosphate buffer (pH 7.5) 40 mM Tris-HCI buffer
O : Tris-HCI buffer ® : 3,3-Dimethylglutarate-NaOH
buffer
O : Tris-HCI buffer
M Reagents
1. Reaction mixture
0.2 M KH2PO+K2HPO+ buffer pH 7.5 1.50 ml
The assay is based on the increase in absorbance at 20% (W/V) BSA solution 0.30 ml
340 nm as the formation of NADPH proceeds in the 10 mM NADP solution 0.30 ml
following reactions: 0.1 M pD-Glucose-6-phosphate solution 0.30 ml
G6PDH I Distilled water 0.60 ml

D-Glucose-6-phosphate + NADP*
D-Glucono-od-lactone-6-phosphate

+ NADPH + H*
NADP: Nicotineamide adenine dinucleotide phosphate

_—

B Unit definition

One unit is defined as the amount of enzyme which
oxidizes 1 umole of b-glucose-6-phosphate to D-glucono
—d-lactone-6-phosphate per minute at 37C under the
conditions specified in the assay procedure.
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2. Enzyme dilution buffer

10 mM KH:PO:-K2HPOu buffer pH 7.5
3. Reagents

NADP (oxidized form):

Wako Pure Chemical Industries, Ltd. #308-50463

D-Glucose-6-phosphate: Sigma Chemical Co.

#G-7250

BSA: Millipore Fraction V pH5.2 #81-053



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.

M Procedure

1. Pipette accurately 3.0 ml of reaction mixture into a
small test tube and preincubate at 37C.

2. After 5 min, add exactly 50 ul of enzyme solution and
mix to start the reaction at 37C.

% In the case of a test blank, add 50 ul of enzyme
dilution buffer in place of enzyme solution.

3. After starting the reaction, measure the rate of increase
per minute in absorbance at 340 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
0.030 Abs/min = AA/min = 0.050 Abs/min

Absorbance

B Calculation

AA/min - 305 1
X X

0.05 X

Activity (U/mg of powder) = ————
6.22

6.22 : millimolar extinction coefficient of NADPH at 340 nm
(cm?/ umole)

AsahiKASEI

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

(mg/ml)

Storage

Storage at —20T in the presence of a desiccant is
recommended.
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G6PDH I :&HRIE % (Japanese)

1. AER
1. BSOS EREIR A

0.2M KH:POs-K:HPOs #%1#i# pH7.5 150 ml
20% (W/V) BSA i 0.30 ml
10mM NADP i 0.30 ml
0.IM G-6-P i 0.30 ml
Tk 0.60 ml

2. FESRUATRATRHUH
10mM KHoPO:-K2HPO: #% & i pH7.5
NADP (=235 Y7 IFT7TF=vIV X7 LEF N
V) U ERERALED) FDGHIZE T3 #308-50463
G-6-P (D-Glucose-6-phosphate) :
<At #G-7250
BSA: Millipore #1:#  Fraction V pHb5.2 #81-053

I. BEREHR
G 20mg TAEE IR D . B TUR I TE
LT 20ml &9 %,
Z O % BEFRERATUTH CHERRT 5.
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. BIE#HRIEE

L /NGB 2 OB R IR A1 3.0ml 2 IEFEIZ 0 L
37C TP %o

2. 5l BEFREUVENI 50 wl 2 IEREICHN & TIRAN
L. J7C TS Z BT %o
KRNI R AR O D 0 2R A AR ABUN

50 ul MR %

3. FUGHMGEE:. 340nm (2B HROGEE 2 %8 L CIE#

NSRS LT D 1272 ) oW REZA L% K

é o
Ko 6 NTZWOEEZEAL O BAERKIL As/min, HREIE
Ab/mln C‘: j_é o

0.030 Abs/min = A A/min = (As/min— Ab/min)
= 0.050 Abs/min

V. &

A A/min
W (U/mg) =

3.05 1
X — X ——

6.22 0.05 X

6.22 : NADPH @ 340nm (2513 5 3 U BV TFROGRE
(cm?/ umole)

305 : BUSH R (ml)

005 : SISt L -t RliEE (ml)

X EEARHE R oM IEE (mg/ml)



