AsahiKASEI

(Diagnostic Reagent Grade) ASAHI KASEI ENZYMES | T-141

HEXOKINASE [HKII]

from Rhodothermus obamensis
(ATP: p-hexose-6-phosphotransferase, EC 2.7.1.1)

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

Preparation and Specification

Appearance : White to light grayish lyophilized powder
Specific activity : More than 100 U/mg solid

Properties

Substrate specificity
Molecular weight
Michaelis constants

: See Table 1
: 140 kDa (gel filtration)
: Glucose 046 mM

ATP 021 mM
Optimum pH 1 75-80 Figure 1
pH stability :5-10 Figure 2
Thermal stability : Stable at 75C and below

(pH85, 10 min) Figure 3

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 II
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

Substrate Relative activity (%)
Glucose 100
Mannose 27
Glucosamine 66
2-deoxy-D-glucose 37
Galactose 11
1,5-AG 3
Fructose 0
Sorbitol 0
Saccharose 0
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pH pH Temperature ('C)
O : Acetate buffer 37C,1h pH 8.5, 10 min.
m : Phosphate buffer O @ Acetate buffer Tris-HCI buffer
A : Tris-HCI buffer m : Phosphate buffer
O : Glycine-NaOH buffer A : Tris-HCI buffer
O : Glycine-NaOH buffer
Assay H Reagents

1. Reaction mixture

B Principle 0.2 M Tris — HCI buffer pH 8.0 0.6 ml
The assay is based on the increase in absorbance at 340 0.1 M Glucose solution 0.3 ml

nm as the formation of NADPH proceeds in the following 40 mM ATP solution pH 7.0 ; 0.3 ml
reactions: 100 U/ml G6PDH I solution " 0.3 ml
HK I 10 mM NADP solution 0.3 ml

D-Glucose + ATP —— Glucose-6-phosphate + ADP 0.I M MgCl, solution 0.3 ml
Distilled water 0.9 ml

1): 100 U/ml G6PDH 1I solution
Disolve 1,000 U of G6PDH with 10 ml of 10 mM
Tris-HCI buffer pH 80.

G6PDH I
Glucose-6-phosphate + NADP" ——

D-Glucono-od-lactone-6-phosphate
+ NADPH + H*

ATP: Adenosine triphosphate
NADP: Nicotineamide adenine dinucleotide phosphate
GO6PDH 1I : Glucose — 6 — phosphate dehydrogenase

B Unit definition

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

2. Enzyme dilution buffer
0.1M 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
G6PDH 1I : Asahi Kasei Pharma Corporation # T-51
ATP (2Na - 3H,0) : Kyowa Hakko Co, Ltd.
BSA: Millipore Fraction V pH 52 # 81-053



Bl 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.

Absorbance sample :As/min
blank :Ab/min
AA/min = (As/min— Ab/min) =< 0.030 Abs/min
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H K L& AIE%E (Japanese)

I. %%
1. USRI AT

02M k1) A — HCl #E#ii pH8.0 0.6 ml
01M 7V — AW 0.3 ml
40mM ATP i pH7.0 0.3 ml
100U/ml G6PDH II % V 0.3 ml
10mM NADP #ifi 0.3 ml
0.IM ¥ifb~ 7 % 7 Lk 0.3 ml
ITELYIN 0.9 ml

1) :100U/ml G6PDH I it
G6PDH I 1,000 #.7 (U) % 10mM »1) A —HCI
¥ pHRO 10ml TS 5,6
2. FERIEIRAVBURE
01% (W/V) BSA & 01% (W/V) b1 k¥ X-100
% &t 01M KH,PO,-NaOH #%#ifi pH7.0
3. A3
F1J) k¥ X-100:Dow Chemical ¢
NADP (Z=aF v 73IR7T=v VX7 LAF R
) v EEERALEY) :
W7 AV AFDGHSES #308-50463
G6PDH I (7 )va— Z-6-1) ¥ Bk FERER)
AL 7 7 —~ 8L #T-51
ATP (757 3 » =Y »W-2Na-3H,0) :
RIS R
BSA :Millipore #  Fraction V pH52 #81-053

Activity (U/mg of powder) =

AsahiKASEI

B Calculation

AA/min 3.05 1
- o«

6.22 0.05 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 —20T in the presence of a desiccant is
recommended.
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W) 20mg ZRERICE D . BEREMRABHIE CE
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2. 5, BERARRE 50 wl & IEREICHN 2 TR
L. 37°C TRIGZ IS %,
MEMIIERFERE O R b D ISR ERABEE 50
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3. FSBAtETE . 340nm (2B WL & HlE L CiER
BHZFOR LT 2 1 %72 ) OWOGEZ L% Ko
%o
Ko b NT LD B As/min, BEMGEIZ
Ab/min & 5%,
AA/min = (As/min— Ab/min) = 0.030Abs/min
V. &H
A A/min 3.05 1
— e

6.22 0.05 X

%M (U/mg) =

6.22 : NADPH @ 340nm (2 BT % IV EN5 T4
(cm? / umole)

305 : FUSH R (ml)

0.05 : RISt L7zl bhii = (ml)

X EERAERE R OBGHIEE (mg/ml)



