Enzymati ¢ Assay of HEXOKI NASE

PRI NCI PLE:

Gl ucose + ATp Hexekdnases g ycose 6- Phosphate + ADP + H'
Cresol Red + HY — > Reduced Cresol Red

Abbr evi ati ons used:

ATP
ADP

Adenosine 5' -Tri phosphate
Adenosi ne 5' - Di phosphat e

CONDI TIONS: T = 25°C, pH 8.5, Aseonm Light path = 1 cm

METHQOD:

Conti nuous Spectrophotonetric Rate Determ nation

REAGENTS:

A

100 MM d ycyl gl yci ne Buffer, pH 8.5 at 25°C.
(Prepare 100 m in deionized water using
A ycyl glycine, Free Base, Prod. No. G 1002. Adjust to

pH 8.5 at 25°C with 1 M HC .)

200 mM Adenosine 5'-Tri phosphate Sol ution (ATP)
(Prepare 10 m in deionized water using Adenosi ne
5'-Tri phosphate, Disodium Salt, Prod. No. A-5394.
PREPARE FRESH.)

200 MM d ucose Solution (d uc)
(Prepare 10 m in deionized water using [-(+)-d ucose,
Prod. No. G 5250.)

0.01% Cresol Red with 128 nM Magnesi um Chl ori de

Sol ution (Cresol Red)

(Prepare 200 m in deionized water using Cresol Red,
Sodi um Salt, Prod. No. C-9877, and Magnesi um Chl ori de,
Hexahydrate, Prod. No. M 0250. Facilitate by first

di ssolving Cresol Red into 6.6 m of 95% et hanol .
Transfer this solution to a 200 m graduated cyli nder
and add 5.2 g of Magnesium Chl ori de, Hexahydrat e.
Dilute to 200 mM with deionized water.)
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Enzymati c Assay of HEXOKI NASE
REAGENTS: (conti nued)

E. 100 mM Hydrochloric Acid Standardi zed Sol ution (HCl)
(Prepare 1 liter in deionized water using Concentrated
Hydrochloric Acid. Standardi ze against Tris Base with
Sigma 121 indicator. Color change is fromorange to
pi nk.)

F. 0.5% d ucose Sol ution
(Prepare 50 mM wusing B-D G ucose, Prod. No. G 5250.)

G Hexokinase Enzynme Sol ution
(I mmedi ately before use, prepare a solution containing
10 units/mM of Hexokinase in Reagent F.)

PROCEDURE
Prepare a reaction cocktail by pipetting (in mlliliters)
the followi ng reagents into a suitable container
Reagent B (ATP) 5. 00
Reagent D (Cresol Red) 6. 60

Mx and slowmy add 0.1 M NaOH until the solution just
turns fromred to purple (pH about 8.2). Then add:

Dei oni zed Wat er 33.40
Reagent A (Buffer) 5. 00

Mx. Adjust to pH 8.5 at 25°C with 100 mM HCl or 100 mM
NaOH, if necessary.

Titer Determ nation:

Determ ne titer of reaction cocktail by pipetting (in

mlliliters) the follow ng reagents into a suitable
cuvette:

Reacti on Cockt ai | 2.50

Reagent C (G ucose) 0.40

M x by inversion and equilibrate to 25°C. Mnitor the

Aseonm UNti | constant, using a suitably thernostatted

spectrophotonmeter. Record the initial Assonm Then add:
Reagent D (HCl) 0.10

M x and i medi ately record final Assonm
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Enzymati c Assay of HEXOKI NASE
PROCEDURE: (conti nued)

(A56Onm initial - As6onm final ) (2 9)
Titer =
(1000) (0.1) (Molarity of Reagent D)

2.9 = Volune of Titer reaction M X
1000 = Coversion frommllinolar to m cronol ar
0.1 = Volunme of Reagent D used

Sanmpl e:
Pipette (in milliliter) the follow ng reagents into
sui tabl e cuvettes:
Test Bl ank
Reacti on Cockt ai l 2.50 2.50
Reagent C (4 uc) 0.40 0. 40

M x by inversion and equilibrate to 25°C. Monitor the
Asgonm UNtil constant, using a suitably thernostatted
spectrophot oneter. Then add:

Reagent F (Diluent) ------ 0. 10
Reagent G (Enzyne Sol ution) 0.10

| medi ately m x by inversion and record the decrease in
Aseonm fOr approximately 5 mnutes. Obtain the r Asgnd M nute
using the maxinmum linear rate for both the Test and Bl ank.

CALCULATI ONS:

Asgoned M N Test - Asegonnd M N Bl ank

Units/ mg enzynme =
(titer) (my enzyme/m RM

RM = Reaction M x
UNI T DEFI NI Tl ON:

One unit will phosphorylate 1.0 punmol e of gl ucose per
m nute at pH 8.5 (x0.5) at 25°C
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Enzymati c Assay of HEXOKI NASE
FI NAL ASSAY CONCENTRATI ONS:
In a3 mM reaction mx, the final concentrations are
8.3 mM gl ycyl glycine, 17 mM ATP, 0.0011% cresol red,
14 mM magnesi um chl ori de, 27 mM gl ucose and
1 unit hexoki nase.
REFERENCE

Darrow, R A., and Colow ck, S.P. (1962) Methods in
Enzynmol ogy V, 226-227.

NOTES:

1. Al product and stock nunbers, unless otherw se
i ndi cated, are Sigma product and stock nunbers.

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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