Enzymati c Assay of HEXOKI NASE | NSOLUBLE
(EC 2.7.1.1)

PRI NCI PLE:
D-G ucose + ATPp -Hekinase s G ycose 6- Phosphate + ADP
D- G ucose 6-Phosphate + R-NADP —&%FX> 6.PG + R- NADPH

Abbr evi ati ons used:

ATP = Adenosine 5 -Tri phosphate

ADP = Adenosi ne 5' - Di phosphat e

G 6- PDH = d ucose- 6- Phosphat e Dehydr ogenase

3- NADP = - Ni coti nam de Adeni ne Di nucl eoti de Phosphat e,
Oxi di zed Form

3- NADPH = - Ni coti nam de Adeni ne Di nucl eoti de Phosphate,

Reduced Form
6- PG = 6- Phospho-p G uconat e

CONDITIONS: T = 30°C, pH = 7.4, Agsom Light path = 1 cm
METHOD: Spectrophotonetric Rate Determ nation
REAGENTS:

A. 250 mM dycylglycine Buffer, pH 7.4 at 30°C
(Prepare 100 m in deionized water using Ay-Qyvy,
Hydrochl ori de, Sigma Prod. No. G 1127. Adjust to pH
7.4 at 30°Cwith 1 M NaCOH.)

B. 1 M ducose Solution (d ucose)
(Prepare 25 ml in deionized water using RB-p(+)d ucose,
Sigma Prod. No. G 5250.)

C. 20 mM - Ni cotinam de Adeni ne Di nucl eoti de Phosphat e,
Oxi di zed Form Sol ution (- NADP)
(Prepare 10 ml in deionized water using [-Nicotinan de
Adeni ne Di nucl eoti de Phosphate, Sodium Salt, Signma
Prod. No. N-0505. PREPARE FRESH.)

D. 300 nmM Magnesium Chl oride Solution (MC ;)
(Prepare 10 m in deionized water using Magnesi um
Chl ori de, Hexahydrate, Sigma Prod. No. M 0250.)
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Enzymati c Assay of HEXOKI NASE | NSOLUBLE
(EC 2.7.1.1)

REAGENTS: (conti nued)

E. 30 nM Adenosine 5'-Triphosphate Sol uti on (ATP)
(Prepare 10 m in deionized water using Adenosi ne
5'-Tri phosphate, Disodium Salt, Sigma Prod. No. A-
5394.)

F. d ucose-6-Phosphat e Dehydrogenase Enzyne Sol ution
(G 6- PDH)
(I medi ately before use, prepare a solution containing
50 units/mM of 4 ucose-6-Phosphate Dehydrogenase,
Sigma Prod. No. G 6378 in cold Reagent A.)

G Hexoki nase Insoluble Enzynme Suspension (Hex-Insol)
(I medi ately before use, prepare a suspension
containing 0.5 - 1.0 unit/m of Hexokinase, Insoluble
Enzyme Attached to Beaded Agarose in cold deionized

wat er . )
PROCEDURE

Prepare a reaction cocktail by pipetting (in mlliliters)

the followi ng reagents into a suitable container
Dei oni zed Wt er 41. 40
Reagent A (Buffer) 10. 00
Reagent E (ATP) 2.00
Reagent B (d ucose) 4. 00
Reagent C (13- NADP) 2.00
Reagent D (MyC ,) 2.00
Reagent F (G 6- PDH) 2.00

Mx by swirling and adjust to pH 7.4 at 30°C with either
1 MHC or 1 MNaOH if necessary. Incubate at 30°C for

5 mnutes and then pipette (in mlilliliters) the foll ow ng
reagents into 50 nl beakers:

_Test ~ _Blank

Reacti on Cockt ai | 20. 00 20. 00
Equilibrate to 30°C. Then add:

Reagent G (Hex-I1nsol) 0.15  ------

Dei oni zed Water ------ 0. 15
M x continuously by stirring and i ncubate at 30°C for
exactly
5 mnutes. |Immediately filter the sanples through What man

#54 filter paper and transfer the filtrates from both the
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Test and Bl ank to suitable cuvettes and record the Agionm
for approximtely 3 mnutes using a suitable
spect rophot onet er.
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Enzymati c Assay of HEXOKI NASE | NSOLUBLE
(EC 2.7.1.1)

PROCEDURE: (conti nued)

The final Asy after the 5 mnute reaction time (prior to
filtration) is the result of the total Hexokinase activity
(which is the sum of the soluble and insol ubl e Hexoki nase
activities). The soluble activity is indicated by the
increasing linear change in Ao after filtration. The

i nsol uble activity is the difference between the total
activity and the soluble activity.

CALCULATI ONS:

Use the initial spectrophotonetric readings of the
filtered Test and Blank to calculate the total activity.

Total Activity (Units/m enzyne) =

(5) (6.22) (0. 15)

Use the r Assxo/ Mn determned for the filtered Test and Blank to
calcul ate the soluble activity.

Sol uble Activity (Units/m enzyme) =
( r Assond M n Test - r Agsond M n Bl ank) (20. 15) (df)

(6.22) (0. 15)

20.15 = Total volunme (in mlliliters) of assay

df = Dilution factor

5 =Time (in mnutes) of assay

6.22 = MIlinolar extinction coefficient of [3-NADH at 340 nm
0.15 = Volume (in mlliliter) of enzynme used

| nsol uble Activity (Units/m enzyne) = Total Activity - Sol uble
Activity

units/m enzyme (1000)
I nsol uble Activity (Units/g) =

mg dry agarose/nm enzyne sol ution
UNI T DEFI NI TI ON:

One unit will phosphorylate 1.0 unole of glucose per
mnute at pH 7.4 at 30°C

SPGLUC25 Page 4 of 4
Revi sed: 07/27/95


dgaige

dgaige


Enzymati c Assay of HEXOKI NASE | NSOLUBLE
(EC 2.7.1.1)

FI NAL ASSAY CONCENTRATI ON:

In a 20.15 m reaction mx, the final concentrations are
39 mM glycyl glycine, 63 nM glucose, 0.63 nM B-nicotinam de
adeni ne di nucl eoti de phosphate, 9.4 nmM magnesi um chl ori de,
0. 94 mM adenosine 5' -triphosphate, 32 units glucose-6-
phosphat e dehydrogenase, and 0.075 - 0.15 unit hexoki nase,
i nsol ubl e enzynme attached to beaded agarose.

REFERENCE:

Bergneyer, H U, Gawehn, K., and Grassl, M (1974) in
Met hods of Enzymatic Analysis (Bergneyer, H U. ed.) 2nd
ed., Volume |, 473-474

NOTES:

1. Sigma currently uses a conputer programwitten by
Research Instrunments International for use wth UVI KON
spectrophot oneters which determ nes the anmount of
sol ubl e enzyne activity present.

2. (d ucose-6-Phosphate Dehydrogenase Unit Definition
One unit will oxidize 1.0 umol e of pglucose 6-
phosphate to 6-phospho-p gl uconate per mnute in the

presence of [-NADP at pH 7.4 at 25°C
3. This assay is based on the cited reference.

4. \Vhere Sigma Product or Stock numbers are specified,
equi val ent reagents may be substituted.

This procedure is for informational purposes. For a current copy of Sigma’s quality control
procedure contact our Technical Service Department.
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