Determ nati on of the Concentration and
Mol ecul ar Wei ght of PHOSPHOCREATI NE

PRI NCI PLE:

Phosphocreatine + ADP -“ealinePhosphokinase s Cregtjne + ATP
D- G ucose + ATPp -txeknase s G ycose 6- Phosphate + ADP

G ucose 6-Phosphate + R- NADP -&FX-> 6. pG + - NADPH

Abbr evi ati ons used:

ADP = Adenosi ne 5' - Di phosphat e

ATP = Adenosine 5 -Tri phosphate

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

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

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

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

Reduced Form

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

A. 250 mM dycylglycine Buffer with 0.1% (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 bum n Bovine, Sigma Prod. No. A-4503. Adjust to pH
7.4 at 30°C with
1 M NaOH.)

B. 20 nM Adenosine 5'-Di phosphate Sol uti on (ADP)
(Prepare 1 ml in deionized water using Adenosi ne
5'-Di phosphate, Sodium Salt, Sigma Prod. No. A-6521.)

C. 1 Mp ducose Solution (ducose)

(Prepare 1 m in deionized water using B-p(+)d ucose,
Sigma Prod. No. G 5250.)
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REAGENTS: (conti nued)

D. 20 nmM B-Ni coti nam 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. PREPARE FRESH.)

E. 300 mM Magnesium Chl oride Sol ution (MCl )
(Prepare 1 ml in deionized water using Magnesium
Chl ori de, Hexahydrate, Sigma Prod No. M 0250.)

F. d ucose-6-Phosphat e Dehydrogenase and Hexoki nase
Enzyme Sol ution (G 6- PDH/ HK)
(I mmedi ately before use, prepare a solution containing
50 units/m of Hexokinase and G ucose- 6-Phosphate
Dehydr ogenase, Sigma Prod. No. H-8629, in cold Reagent
A.  The 50 units are based on the d ucose-6- Phosphat e
Dehydr ogenase Activity'.)

G Creatine Phosphoki nase Enzyne Sol ution (CPK)
(I mmedi ately before use, prepare a solution containing
50 units/m of Creatine Phosphokinase, Sigma Prod.
No. C-3755, in cold Reagent A.)

H. Phosphocreatine Sol ution (Phosphocreatine)
| medi ately before using, weigh approximtely 2 ng of
Phosphocreati ne and dissolve in 25 nml of deionized
wat er . )

PROCEDURE:
Pipette (in mlliliters) the follow ng reagents into
sui tabl e cuvettes:
Test Bl ank

Reagent A (Buffer) 0.60 0. 60
Reagent B ( ADP) 0.10 0.10
Reagent C (d ucose) 0.10 0. 10
Reagent D (3- NADP) 0. 06 0. 06
Reagent E (MyCl ,) 0.04 0.04
Dei oni zed Wat er 1.00 2.00
Reagent F (G 6- PDH HK) 0.10 0.10
Reagent H (Phosphocreatine) 1.00  ------
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PROCEDURE:

M x by inversion and equilibrate to 30°C using a suitably
thernostatted spectrophotonmeter. Record the initial Assonm
for the Test and Bl ank. Then add:
_Test ~ _Blank

Reagent G ( CPK) 0.10 0.10
| medi ately m x by inversion and allow the reaction to
proceed to conpletion (approximately 5 m nutes). Record
the final Agsnm fOr both the Test and Bl ank.

CALCULATI ON:

rA=-A - A

Fi nal Absor bance
Initial Absorbance

Ar
A

( r ATest - r ABl ank) (3. 1) (25)
M cronol es Phosphocreati ne/ wei ghed sanple =
(6.22)

3.1 = Total volume (in mlliliters) of assay

25 = Dilution factor

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

mg sanpl e wei ghed x 1000

Apparent Mol ecul ar Wei ght =
punol es PC/ wei ghed sanpl e

1000 = Conversion factor fromng to ug
PC = Phosphocreati ne

FI NAL ASSAY CONCENTRATI ON:

na310 M reaction mx, the final concentrations are
5 mM gl ycylglycine, 0.03% (w v) bovine serum al bum n,

. 65 mM adenosi ne 5' -di phosphate, 32 nmM p-gl ucose,

.4 mM - ni cotinam de adeni ne di nucl eoti de phosphate,

4 mM magnesi um chloride, 5 units creatine phosphoki nase,
10 units hexokinase, 5 units glucose 6-phosphate

dehydr ogenase, and varyi ng anounts of phosphocreati ne.

I

6
0
0
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REFERENCE:

Szasz, G, Gruber, W and Bernt, E. (1976) Clinical
Chem stry 22, 650-656

NOTES:
1

Hexoki nase and d ucose 6- Phosphat e Dehydrogenase,
Sigm Prod. No. H-8629, has tw ce as many units of
Hexoki nase as it does G ucose 6-Phosphate

Dehydr ogenase.

Hexoki nase Unit Definition: One unit wll
phosphorylate 1.0 pnol e of p-glucose per mnute at pH

7.6 at 25°C.

G ucose- 6- Phosphat e Dehydrogenase Unit Definition
One unit will oxidize 1.0 punole 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.

Creati ne Phosphokinase Unit Definition: One unit wll
transfer 1.0 unol e of phosphate from phosphocreatine

to ADP per mnute at pH 7.4 at 30°C
This assay is based on the cited reference.

Where Signma Product or Stock nunbers 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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