Enzymati c Assay of PHOSPHO( ENOL) PYRUVATE CARBOXYLASE

(EC 4.1.1.31)

PRI NCI PLE:

PEP + CO, + H,0 BERLGarboxvlases, (O a| gcetate + P

Oxal acet ate + R- NADH MalicIehvdrogenases, n\p| gt e + R- NAD

Abbrevi ati ons used:

PEP = Phospho(enol ) pyruvate

PEP Car boxyl ase = Phospho(enol)pyruvate Carboxyl ase

P, = I norgani ¢ Phosphate

3- NADH = - Ni coti nam de Adeni ne Di nucl eoti de, Reduced Form
3- NAD = - Ni coti nam de Adeni ne Di nucl eoti de, Oxidized Form

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

METHOD: Conti nuous Spectrophotonetric Rate Determ nation

REAGENTS:

A

Revi sed:

110 MM Tris Sul fate Buffer, pH 8.5 at 25°C

(Prepare 100 m by dissolving Triznma Base,

Sigma Prod. No. T-1503 in 110 nmM Sul furic Acid which
was prepared in deionized water with Sul furic Acid,
Sigma Prod. No. S-1526. Adjust to pH 8.5 at 25°C with
1 M NaCH.)

300 mM Magnesi um Sul fate Sol ution (MySQOy)
(Prepare 10 ml in deionized water using Magnesi um
Sul fate, Heptahydrate, Sigma Prod. No. M 1880.)

6 mM B- Ni coti nam de Adeni ne Di nucl eoti de, Reduced Form
Sol uti on ( 3- NADH)

(Di ssolve the contents of one 10 ng vial of

3- Ni coti nam de Adeni ne Di nucl eoti de, Reduced Form

Di sodium Salt, Sigma Stock No. 340-110, in the
appropriate volunme of Reagent A. PREPARE FRESH.)
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Enzymatic Assay of PHOSPHO( ENOL) PYRUVATE CARBOXYLASE
(EC 4.1.1.31)

REAGENTS: (conti nued)

D. WMalic Dehydrogenase Enzyne Sol ution (MDH)
(I medi ately before use, prepare a solution containing
600 units/m in Reagent A using Mlic Dehydrogenase,
Sigma Prod. No. M 2634.)

E. 100 nmM Sodi um Bi carbonate Sol ution (Bicarb)
(Prepare 10 m in deionized water using Sodi um
Bi carbonate, Sigma Prod. No. S-8875.)

F. 30 nM Phospho(enol ) pyruvate Sol ution (PEP)
(Prepare 1 m in Reagent A using
Phospho(enol ) pyruvate, Monopotassium Salt,
Sigma Prod. No. P-7127.)

G Di oxane
(Use | ow peroxide grade)

H 300 mM Dithioerythritol Solution (DTE)
(Prepare 1 mM in Reagent A using Dithioerythritol,
Sigma Prod. No. D-8255. PREPARE FRESH.)

. 5.0 mM Magnesium Sul fate Sol ution (Enzyme Dil uent)
(Prepare 20 mM in Reagent A using Magnesi um Sul f at e,
Hept ahydrate, Signma Prod. No. M 1880.)

J. Phospho(enol ) pyruvate Carboxyl ase Enzyme Sol ution
(I mmedi ately before use, prepare a solution containing
0.5 - 1 ng/m of Phospho(enol)pyruvate Carboxyl ase in
Reagent 1.)

PROCEDURE
Pipette (in mlliliters) the follow ng reagents into
sui tabl e cuvettes:
Test Bl ank
Reagent A (Buffer) 1.80 1.80
Reagent B (MgSQOy) 0.10 0. 10
Reagent C (3- NADH) 0. 10 0. 10
Reagent E (Bicarb) 0. 30 0. 30
Reagent G (D oxane) 0. 30 0. 30
Reagent H (DTE) 0. 10 0. 10
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Enzymatic Assay of PHOSPHO( ENOL) PYRUVATE CARBOXYLASE
(EC 4.1.1.31)

PROCEDURE: (conti nued)

M x by inversion and equilibrate to 25°C. Then add:

_Test ~ _Blank
Reagent D ( MDH) 0.01 0.01
Reagent | (Enzyme Diluent)  ------ 0.10
Reagent J (Enzyne Sol ution) 0.10  ------

M x by inversion and equilibrate to 25°C. Mnitor the
Azsonm Until constant, using a suitably thernostatted
spectrophotoneter. Then add:

Reagent F ( PEP) 0. 10 0. 10
| medi ately m x by inversion and record the decrease in
Azsonm TOr approximately 5 mnutes. Obtain the r Aspnd M nute
using the maximum |l inear rate for both the Test and Bl ank.

CALCULATI ONS:

r Asaond M N Test - 1 Agsond M n Bl ank

Units/ng enzynme =
(6.22) (my enzyme/mM RM

6.22 = MIlinmplar extinction coefficient of R-NADH at 340
nm
RM = Reaction M x

UNI T DEFI NI Tl ON:

One unit will form 1.0 pnole of oxal acetate from
phospho(enol ) pyruvate and CO, per mnute at pH 8.5 at 25°C.

FI NAL ASSAY CONCENTRATI ON:

Ina 2.91 m reaction mx, the final concentrations are
80 mM Tris sulfate, 10.5 mM magnesi um sul f at e,

0.21 mM - NADH, 10 mM sodi um bi carbonate, 10% (v/ V)

di oxane,

10 MM DTE, 1.0 mM PEP, 6 units malic dehydrogenase and
0.05 - 0.1 nmg of phospho(enol)pyruvate carboxyl ase.
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Enzymati c Assay of PHOSPHO( ENOL) PYRUVATE CARBOXYLASE

(EC 4.1.1.31)

REFERENCE:

Wh!l, R C. and Markus, G (1972) Journal of Biol ogical
Chem stry 247, 5785.

NOTES:
1.

Mal i ¢ Dehydrogenase Unit Definition: One unit wll
convert 1.0 unol e of oxal acetate and B-NADH to L-

mal ate and R-NAD per mnute at pH 7.5 at 25°C

Al'l product and stock nunmbers, unless otherw se
i ndi cated, are Sigma product and stock numbers.

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

Revi sed:
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