Enzymati ¢ Assay of CREATI NE PHOSPHOKI NASE
(EC 2.7.3.2)

PRI NCI PLE:
Phosphocreatine + ADP “eatine Phosphokinases cregtjne + ATP
D- G ucose + ATP Hxeknases G ycpose 6- Phosphate + ADP
G ucose 6-Phosphate + R- NADP &2EX> 6. PG + R- NADPH

Abbr evi ati ons used:

ADP = Adenosi ne 5' - Di phosphat e

ATP = Adenosine 5 -Tri phosphate

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- D- G uconat e

CONDI TIONS: T = 30°C, pH = 7.4, Asiwmm Light path =1 cm
METHOD: Conti nuous Spectrophotonetric Rate Determ nation
REAGENTS:

A. 250 mM d ycylglycine Buffer with 0.10% (w v) Bovine
Serum Al bumi n, pH 7.4 at 30°C.
(Prepare 100 m in deionized water using
A ycyl glycine, Free Base, Sigma Prod. No. G 1002, and
Al bumi n Bovi ne Serum Sigma Prod. No. A-4503. Adjust
to pH 7.4 at 30°Cwith 1 M NaCH.)

B. 400 mM Phosphocreati ne Sol ution
(Prepare 10 ml in deionized water using
Phosphocreatine, Disodium Salt Hydrate, Signma Prod.
No. P-6502.)

C. 40 mM Adenosi ne 5' - Di phosphate Sol uti on ( ADP)
(Prepare 10 ml in deionized water using Adenosine
5'-Di phosphate, Sodium Salt, Sigma Prod. No. A-8146.)
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Enzymati ¢ Assay of CREATI NE PHOSPHOKI NASE
(EC 2.7.3.2)

REAGENTS: (conti nued)

D. 1000 mM D-d ucose Sol ution
(Prepare 10 m in deionized water using [-D(+)d ucose,
Sigma Prod. No. G 5250.)

E. 20 nM B-Ni cotinam de Adeni ne Di nucl eoti de Phosphate
Sol uti on (13- NADP)
(Di ssolve the contents of one 30 ng vial of
3- Ni coti nam de Adeni ne Di nucl eoti de Phosphate, Sodi um
Salt, Sigma Stock No. 240-330, in the appropriate
vol ume of deionized water.)

F. 300 mM Magnesi um Acet ate
(Prepare 5 mM in deionized water using Magnesi um
Acetate, Tetrahydrate, Sigma Prod. No. M 0631.)

G Hexoki nase Sol ution
(I mmedi ately before use, prepare a solution containing
300 units/mM of Hexokinase, Sigma Prod. No. H- 4502, in
col d dei oni zed water.)

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

|. Creatine Phosphoki nase Enzyme Sol ution® (Creat PPK)
(I mmedi ately before use, prepare a solution containing
0.3 unit/m of Creatine Phosphokinase in cold
Reagent A.)

PROCEDURE:

Prepare a reaction cocktail by pipetting (in mlliliters)

the followi ng reagents into a suitable container:
Dei oni zed Wt er 36. 00
Reagent A (Buffer) 10. 00
Reagent B (Phosphocreati ne) 2.00
Reagent C ( ADP) 2.00
Reagent D (D-d ucose) 2.00
Reagent E (13- NADP) 1.20
Reagent F (Magnesi um Acet at e) 0. 80

M x and adjust to pH 7.4 at 30°Cwith 1 M NaOH.
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Enzymati ¢ Assay of CREATI NE PHOSPHOKI NASE

(EC 2.7.3.2)
PROCEDURE: (conti nued)
Pipette (in mlliliters) the follow ng reagents into

sui tabl e cuvettes:
Test Bl ank
Reacti on Cockt ai l 2.70 2.70
Reagent G (Hexoki nase) 0.10 0. 10
Reagent H (G 6- PDH) 0.10 0.10

M x by inversion and equilibrate to 30°C. Monitor the
Azsonm Until constant, using a suitably thernostatted
spectrophotoneter. Then add:

Reagent A (Buffer)  ------ 0.10
Reagent | (Creat PPK) 0.10

| medi ately m x by inversion and record the increase in
Azsonm TOr approximately 5 mnutes. Obtain the r Agpnd M nute
using the maximum |l inear rate for both the Test and Bl ank.

CALCULATI ONS:

(r Asgond M n Test - 1 Agsonnd M n Bl ank) (3) (df)

Units/m enzyme =
(6.22) (0.1)

3.0 = Total volume (in mlliliters) of assay

df = Dilution factor

6.22 = MIlinmolar extinction coefficient of R-NADPH at
340nm

0.1 = Volunme (in mlliliters) of enzynme used

units/m enzynme
Units/ng solid =

mg solid/m enzyme

units/m enzynme

Units/ng protein =
ng protein/m enzyne

UNI T DEFI NI Tl ON:

One unit will transfer 1.0 pnole of phosphate from
phosphocreatine to ADP per mnute at pH 7.4 at 30°C
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Enzymati ¢ Assay of CREATI NE PHOSPHOKI NASE
(EC 2.7.3.2)

FI NAL ASSAY CONCENTRATI ON:

In a 3.00 M reaction mx, the final concentrations are
50 mM gl ycyl gl ycine, 0.020% (W v) bovine serum al buni n,
13 mM phosphocreatine, 1.3 nmM adenosi ne 5'-di phosphate,
33 mM D-gl ucose, 0.40 mM R-nicotine adeni ne di nucl eoti de
phosphat e, oxidized form 4.0 mM nagnesi um acet ate,

30 units hexokinase, 1.0 unit glucose-6-phosphate
dehydrogenase and 0.03 unit creatine phosphoki nase.

REFERENCES:

Noda, L., Nihei, T. and Mirales, MF. (1960) J. Biol. Chem
235, 2830-2834

Forster, G, Bernt, E. and Bergneyer, H U (1974) in Methods
of Enzymatic Analysis (Bergnmeyer, H U ed) Volume II, 2nd
ed., 789-793, Academ c Press, Inc., New York, NY

NOTES:

1. Amonium sul fate and chloride are strong inhibitors of
Creatine Phosphoki nase.

2. This assay is based on the cited reference.

3. Hexokinase Unit Definition: One unit will phosphoryl ate
1.0 pnol e of p-glucose per mnute at pH 7.6 at 25°C.

4. ducose-6-Phosphat e Dehydrogenase Unit Definition: One
unit will oxidize 1.0 unole of p-glucose-6-phosphate to
6- phospho-p- gl uconate per mnute in the presence of NADP

at pH 7.4 at 25°C
5. Where 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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