Enzymati ¢ Assay of PHOSPHODI ESTERASE, 3':5'-CYCLI C NUCLEOTI DE
Crude Conpl ex

PRI NCI PLE:
3':5' -CAWP + H,O B0 AVP
AVP + ATPp Melnases 5 App
2 ADP + 2 PEp Brwatelnases 5 ATP + 2 Pyruvate
2 Pyruvate + 2 R- NADH lacticDetvdragenases, 5 | actate + 2 B- NAD
Abbr evi ati ons used:

3':5 -cAWP = Adenosine 3':5'-Cyclic Mnophosphate
PDE- 3' : 5' -CN = Phosphodi esterase, 3':5" -Cyclic Nucleotide

AMP = Adenosi ne 5' - Monophosphate
ATP = Adenosine 5 -Tri phosphate
ADP = Adenosi ne 5' - Di phosphat e
PEP = Phospho(enol ) pyruvate

R- NADH = R-Ni coti nam de Adeni ne Di nucl eoti de, Reduced Form
R- NAD = R-Ni coti nanm de Adeni ne Di nucl eoti de, Oxidi zed Form

CONDI TIONS: T = 30°C, pH = 7.5, Asswmm Light path =1 cm
METHOD: Conti nuous Spectrophotonetric Rate Determ nation
REAGENTS:

A. 200 mM Tris HCl Buffer, pH 7.5 at 30°C
(Prepare 50 ml in deionized water using Triznm
Hydrochl ori de, Sigma Prod. No. T-3253. Adjust to
pH 7.5 at 30°C with 2 M NaCH.)

B. 1 M Potassium Chloride Solution (KCl)
(Prepare 1 nml in deionized water using Potassium
Chl oride, Sigma Prod. No. P-4504.)

C. 60 mM Magnesium Sul fate Sol ution (MSO,)

(Prepare 10 ml in deionized water using Magnesi um
Sul fate, Anhydrous, Sigma Prod. No. M 7506.)
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Enzymati c Assay of PHOSPHODI ESTERASE, 3':5'-CYCLI C NUCLEOTI DE

Crude Conpl ex

REAGENTS: (conti nued)

D

Revi sed:

0. 665 nmM Phospho(enol ) pyruvate Sol ution (PEP)

(Prepare by dissol ving Phospho(enol)pyruvat e,

Monopot assium Salt, Sigma Prod. No. P-7127 in 3.7 ni
of Reagent A. Then add 0.6 m of Reagent B, 1.2 m of
Reagent C and 4.5 ml of deionized water. PREPARE
FRESH. )

30 mM Adenosine 5'-Tri phosphate Sol ution (ATP)
(Prepare 10 m in deionized water using Adenosine
5'-Tri phosphate, Disodium Salt, Sigma Prod. No. A-
5394. Adjust to pH 7.5 at 30°C with solid Sodi um
Bi car bonat e,

Sigm Prod. No. S-8875. PREPARE FRESH. )

60 mM Adenosine 3':5' -Cyclic Monophosphate Sol ution
(3':5"-cAWP)

(Prepare 1 nml in deionized water using

Adenosine 3':5"-Cyclic Monophosphate, Sodium Salt,
Sigm Prod. No. A-6885. PREPARE FRESH.)

0.70 mM Cal ci um Acetate Sol ution (Ca(OAc)»)
(Prepare 10 ml in deionized water using Calcium
Acetate, Sigma Prod. No. C-1000.)

3- Ni coti nam de Adeni ne Di nucl eoti de, Reduced Form
Prewei ghed vial 1 nmg (3- NADH)

(Use B-Nicotinam de Adeni ne Di nucl eoti de, Reduced

Form Disodium Salt, Sigma Stock No. 340-101. PREPARE
FRESH. )

PK/ LDH Enzynes Suspensi on'
(Use PK/LDH Enzymes Suspension, Sigma Stock No. 40-7.)

Myoki nase Enzyne Sol ution (M)

(I medi ately before use, prepare a solution containing
200 units/mM wusing Myoki nase, Sigma Prod. No. M 3003,
in cold deionized water.)

Phosphodi esterase, 3':5' -Cyclic Nucl eotide Crude
Compl ex Enzyme Sol ution (PDE-3':5"-CN)

(I medi ately before use, prepare a solution containing
0.05 - 0.1 unit/mM of Phosphodiesterase 3':5 -Cyclic
Nucl eoti de, Crude Conplex, in cold deionized water.)
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Enzymati c Assay of PHOSPHODI ESTERASE, 3':5'-CYCLI C NUCLEOTI DE
Crude Conpl ex

PROCEDURE
Prepare a reaction cocktail by pipetting (in mlliliters)
the follow ng reagents into Reagent H (13- NADH) :
Reagent D ( PEP) 9. 00
Reagent E (ATP) 0.10
Reagent F (3':5'-cAMP) 0.10
Reagent G (Ca(OAc) ) 0.15
Reagent | ( PK/ LDH) 0. 05
Reagent J (MK) 0. 05
M x by inversion.
Pipette (in milliliters) the foll owi ng reagents into
sui tabl e cuvettes:
Test Bl ank
Reacti on Cockt ai | 3.00 3.00

Equilibrate to 30°C. Monitor the Assnm until constant,
using a suitably thernostatted spectrophotonmeter. Then
add:

Reagent K (PDE-3':5'-CN) 0.10  ------
Dei oni zed Water  ------ 0. 10

M x by inversion and record the decrease in Az foOr
approximately 15 mnutes. Obtain the AAgind M nute using
the maximum |l inear rate for both the Test and Bl ank.
CALCULATI ONS:
(AAzgond M n Test - AAsgondd M n Bl ank) (3. 1) (df)

(2) (6.22) (0. 1)

Units/m enzynme =

3.1 = Total volume (in mlliliters) of assay

df = Dilution factor

2 = 2 pnol es of R-NAD produced per pnmole of 3':5' -cAMP
hydrol yzed

6.22 = MIIlinolar extinction coefficient of [-NADH at 340

n

m
0.1 = Volunme (in mlliliter) of enzyme used in the assay
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Enzymati c Assay of PHOSPHODI ESTERASE, 3':5'-CYCLI C NUCLEOTI DE
Crude Conpl ex

UNI T DEFI NI TI ON:

One unit will hydrolyze 1.0 pnole of 3'":5 -cyclic-AWP to
5'-AMP per mnute at pH 7.5 at 30°C.

FI NAL ASSAY CONCENTRATI ONS:

Ina 3.10 mM reaction mx, the final concentrations are
68 mM Tris, 55 mM potassium chloride, 7 nM magnesi um

sul fate, 0.61 nM phospho(enol)pyruvate, 0.31 mM adenosi ne
5'-tri phosphate, 0.61 mM adenosine 3':5" -cyclic
nmonophosphate, 11 units pyruvate kinase, 16 units lactic
dehydrogenase, 3.1 units nyokinase, 0.01 nM cal ci um

acet ate,

0.1 mM - ni cotinam de adeni ne di nucl eoti de, reduced form
and 0.005 - 0.01 unit phosphodi esterase, 3':5" -cyclic
nucl eoti de, crude conpl ex.

REFERENCE:
Chock, S.P. and Huang, C.Y. (1984) Analytical Biochemstry
138, 34-43

NOTES:

1. Contains not less than 700 Pyruvate Kinase units and
1000 L-Lactic Dehydrogenase units per m.

2. L-Lactic Dehydrogenase Unit Definition: One unit wll
reduce 1.0 pnole of pyruvate to L-lactate per mnute

at pH 7.5 at 37°C

3. Pyruvate Kinase Unit Definition: One unit wll
convert
1.0 pnol e of phospho(enol)pyruvate to pyruvate per

mnute at pH 7.6 at 37°C

4. Mokinase Unit Definition: One unit will convert 2.0
punol es of ADP to ATP and AMP per minute at pH 7.6 at

37°C.

5. This reaction is very sensitive to chelators, which

sequester the calciumions at |ow Ca? concentrations.
EDTA or EGTA concentrations of 0.005 nMin the

cuvette will alnost conpletely inhibit the reaction.
The concentrati on of EDTA or EGTA should be | ess than
0.001 mMin the cuvette. Cuvettes should also be
conpletely cleaned with 3% (wv) NaOH sol uti on before
each use, as phosphodi esterase 3':5" cyclic activator
can bind to quartz or glass cuvettes.
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NOTES: (conti nued)
6. This assay is based on the cited reference.

7. \Vhere Sigma 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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