/\ Nagase Diagnostics

(Diagnostic Reagent Grade) T-50

HEXOKINASE [HK I ]

from Bacillus sp.
(ATP : p-hexose-6-phosphotransferase, EC 2.7.1.1)

D-Glucose + ATP — b-Glucose-6-phosphate + ADP

Preparation and Specification

Appearance : White amorphous powder, lyophilized
Specific activity : More than 250 U/mg solid

Properties

Substrate specificity : See Table 1
Molecular weight : 68 kDa (gel filtration)
Isoelectric point : pH 5.64
Michaelis constants  : Glucose 82 x 10*M
ATP 8.7 x 10°M
MgCl: 16 x 103M
Optimum pH 1 75-80 Figure 1
pH stability : 70-85 (Phosphate buffer) Figure 2
(55C, 10 min)
Optimum temperature : 50T

Thermal stability : Stable at 55C and below
(pH 80, 10 min) Figure 3
Effect of various
chemicals : See Table 2
Stabilizer - ATP, albumin, KCI, NaCl

Applications for Diagnostic Test

This enzyme is useful for enzymatic determination of glucose or creatine
kinase activity when coupled with glucose-6-phosphate dehydrogenase (T-51)

HK I
D-Glucose + ATP ——= D-Glucose-6-phosphate + ADP
G6PDH II
D-Glucose-6-phosphate + NADP" —= D-Glucono-d-lactone-6-phosphate
+ NADPH + H



Table 1. Substrate specificity

Table 2. Effect of various chemicals on HK II activity

- T - —
Substrate Relative activity (%) Additive Concentration Relatlv(iz/?ctlwty
Glucose 100 2
vl » None 100
ylose KCI 10mM 100
Mannose 4 NaCl 10mM 100
Fructose 0 cacl: 1mM 99
Sorbitol 0 BaClz 1mM 100
Saccharose 0 EDTA 1mM 0
Mannitol 0 Triton X-100 1% 100
Adekatol PC-8 1% 100
Nikkol OP-10 1% 97
Pluronic P-103 1% 99
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pH pH Temperature ('C)
O : PIPES-NaOH buffer 55°C, 10 min. pH 8.0, 10 min.
A : TES-NaOH buffer O : Acetate buffer 40 mM Tris-HCI buffer
m : Tris-HCI buffer @ : Phosphate buffer
O : Glycine-NaOH m : Tris-HCI buffer
Assay H Reagents
1. Reaction mixture
M Principle 0.2 M Tris-HCI buffer pH 8.0 0.6 ml
. . . 1 M Gl luti .3 ml
The assay is based on the increase in absorbance at 0 Glucose so upon 03 m
340 nm as the formation of NADPH proceeds in the 40 mM ATP solution pH 7.0 03 ml
o b 100 U/ml G6PDH 1 solution ¥ 0.3 ml
& - 10 mM NADP solution 0.3 ml
0.1 M MgCl; solution 0.3 ml
D-Glucose + ATP ——= Glucose-6-phosphate + ADP Distilled water 0.9 ml

G6PDH II
Glucose-6-phosphate + NADP*

D-Glucono- ¢ -lactone-6-phosphate

[

+ NADPH + H'

ATP: Adenosine triphosphate
NADP: Nicotineamide adenine dinucleotide phosphate
G6PDH 1I : Glucose-6-phosphate dehydrogenase

H Unit definition

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

1): 100 U/ml G6PDH 1II solution
Disolve 1,000 U of G6PDH with 10 ml of 10 mM
Tris-HCI buffer pH 8.0.
2. Enzyme dilution buffer
0.1 M KH,PO,~NaOH buffer pH 7.0 containing 0.1% (W/
V) BSA and 0.1% (W/V) Triton X-100.
3. Reagents
Triton X-100: The Dow Chemical Company
NADP (oxidized form):
FUJIFILM Wako Pure Chemical Corporation
#308-50463
GO6PDH 1II : Nagase Diagnostics Co., Ltd. #T-51
ATP (2Na-3H,0): Kyowa Hakko Co., Ltd.
BSA: Millipore Fraction V pH 5.2 #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

Absorbance
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HK I;&MBIE%E (Japanese)

I. #%&
1. RO ISR A
02M N A -HCl #E 4 pH8.0 0.6 ml
01M 27 )b 01— A 0.3 ml
40mM ATP ¥ pH7.0 0.3 ml
100U/ml G6PDH I ¥ ¥ 0.3 ml
10mM NADP ¥ 0.3 ml
0IM A~ 7 4 3 v BT 0.3 ml
Tk 0.9 ml

1): 100U/ml G6PDH II i
G6PDHI 1,000 #ifiz (U) % 10mM + Y A -HCI
M pHS.0 10ml TS %,
2. BER VAT DT
0.1% (W/V) BSA £ 0.1% (W/V) b1 k> X-100
% & 0.IM KH.PO.~NaOH #& &% pH7.0
3. A3
F1) b >~ X-100 : Dow Chemical %2
NADP (ZaF > 73IR7F=v VX7 LAF R
1) v EEREALED
BT AV AT #308-50463
G6PDH T (7L a— A-6-1) v EElikFEEH)
FHETAT T ) AT 47 A% #T-51
ATP (7577 v =" Y8 - 2Na - 3H,0):
T FE R
BSA: Millipore #  Fraction V pH5.2 #81-053

B Calculation

o 2 A/min 3. 05 1
Activity (U/mg of powder) = —— X —
6.22 0.05 05 X
6.22 : millimolar extinction coefficient of NADPH at 340 nm
(cm?/ umole)
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 —20C in the presence of a desiccant is
recommended.
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