Enzymati c Assay of PYRUVATE OXI DASE
(EC 1.2.3.3)
f rom Pedi ococcus species

PRI NCI PLE

Pyruvate + O, + p -BtwateQddase 5 Acety| phosphate + CO, + H0O,
FAD, TPP, My*

2HC + 4- Aminoanti pyrine + N, N-Di net hyl ani |l i ne B Qui nonedi i m ne dye + 4HO

Abbr evi ati ons used:
Pi = Inorgani c Phosphate

FAD = Fl avin Adeni ne Di nucl eoti de
TPP = Thi am ne Pyrophosphate
POD = Peroxi dase

CONDITIONS: T = 37°C, pH = 6.7, Asgsom Light path =1 cm
METHOD: Spectrophotonetric Stop Rate Determ nation
REAGENTS:

A. 1 M Potassi um Phosphate Buffer, pH 6.7 at 37°C
(Prepare 100 m in deionized water using Potassium
Phosphat e, Monobasic, Anhydrous, Sigma Prod. No. P-

5379. Adjust to pH 6.7 at 37°C with 1 M NaCH.)

B. 1 nmM Flavin Adenine Dinucl eotide Sol ution (FAD)
(Prepare 1 ml in deionized water using Flavin Adeni ne
Di nucl eoti de, Disodium Salt, Signma Prod. No. F-6625.
Prepare Fresh.)

C. 10 mM Cocarboxyl ase (Thiam ne Pyrophosphate) Sol ution
(TPP)
(Prepare 1 m in deionized water using Cocarboxyl ase,
Sigma Prod. No. C-8754. PREPARE FRESH.)

D. 15 nM 4- Am noanti pyri ne Sol ution (4-AAP)
(Prepare 100 m in deionized water using
4- Ami noanti pyri ne Free Base, Sigma Prod. No. A-4382.)

E. Peroxidase Enzyne Sol uti on (POD)
| mredi ately before use, prepare a solution containing
50 purpurogallin units/nm in deionized water using
Per oxi dase, Sigma Prod. No. P-8250.)
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Enzymati c Assay of PYRUVATE OXI DASE
(EC 1.2.3.3)
f rom Pedi ococcus species

REAGENTS: (conti nued)

F.

Revi sed:

100 nmM Magnesi um Chl ori de Sol ution (MO ;)
(Prepare 5 mM in deionized water using Magnesi um
Chl ori de, Hexahydrate, Sigma Prod. No. M 0250.)

0.2% (v/v) N,N-Di net hyl aniline Suspension (DVA)
(Prepare 100 m in deionized water using

N, N- Di met hyl aniline, Sigma Prod. No. D 85009.

N, N-Di methylaniline is insoluble in deionized water.
Prepare by adding 0.2 m of N, N-Di nethylaniline to 80
m of deionized water. Mx by swirling and bring to a
total volume of 100 M with deionized water.)

Reaction Mxture Il (Rxn 1I1)
(Prepare by conmbining 1 m of Reagent F and 2 m of
Reagent G PREPARE FRESH.)

1 M Sodi um Pyruvate Sol ution (Pyr)
(Prepare 1 ml in deionized water using Pyruvic Acid,
Sodium Salt, Sigma Prod. No. P-2256.)

200 mM Sodi um Phosphat e Sol uti on

(Prepare 100 m in deionized water using Sodi um
Phosphat e, Monobasi ¢, Anhydrous, Sigma Prod. No. S-
0876.)

100 MM Citric Acid Sol ution
(Prepare 100 m in deionized water using Citric Acid,
Monohydrate, Sigma Prod. No. C-7129.)

Mcl | vai n Buffer
(Prepare 100 m by adding 63.15 m of Reagent J and
36.85 m of Reagent K.)

100 mM Et hyl enedi am net etraacetic Acid Sol ution (EDTA)
(Prepare 100 m in Reagent L using

Et hyl enedi am net etraacetic Acid, Di sodium Salt,

Di hydrate, Sigma Stock No. ED2SS. Adjust to pH 5.5
with either 1 MNaOH or 1 M HCl .)

10 mM Pot assi um Phosphate with 10 pM Fl avi n Adeni ne

Di nucl eotide Solution, pH 7.0 at 37°C (Enzyne Dil uent)
(Prepare 100 ml in deionized water using Potassium
Phosphat e, Monobasic, Anhydrous, Sigma Prod. No. P-
5379, and Fl avin Adeni ne Di nucl eoti de, Di sodium Salt,
Sigma Prod. No. F-6625. Adjust to pH 7.0 at 37°C with
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1 M KOH.)
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Enzymati c Assay of PYRUVATE OXI DASE
(EC 1.2.3.3)
f rom Pedi ococcus species

REAGENTS: (conti nued)

O. Pyruvate Oxi dase Enzyne Sol ution
(I medi ately before use, prepare a solution containing
0.1 - 0.2 unit/mM of Pyruvate Oxidase in Reagent N.)

PROCEDURE:

Prepare a reaction cocktail by pipetting (in mlliliters)
the followi ng reagents into a suitable container
Dei oni zed Wt er 1.70
Reagent A (Buffer) 2.00
Reagent B ( FAD) 0.10
Reagent C (TPP) 0. 20
Reagent D (4- AAP) 1.00
Reagent E (POD) 1.00
Mx by swirling and equilibrate to 37°C.
Pipette (in mlliliters) the follow ng reagents into
sui t abl e cont ai ners:
_Test ~  _Blank
Reacti on Cockt ai | 0. 60 0. 60
Reagent H (Rxn 11) 0. 30 0. 30
Reagent | (Pyr) 0.10 0.10

M x by inversion and equilibrate to 37°C. Mnitor the
Asesnm Unti | constant, using a suitably thernostatted
spectrophotoneter. Then add:

Reagent N (Enzyme Diluent) ------ 0.02
Reagent O (Enzyne Sol ution) 0.02  ------

| medi ately m x by inversion and i ncubate at 37°C for
exactly 10 m nutes. Then add:

Reagent M ( EDTA) 2.00 2.00

M x by inversion and incubate at 25°C for exactly 5

m nutes. Transfer to suitable cuvettes and record the Asgsmm
for both the Test and Bl ank using a suitable
spectrophot onet er.
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Enzymati c Assay of PYRUVATE OXI DASE
(EC 1.2.3.3)
f rom Pedi ococcus species
CALCULATI ONS:
(A565nm Test - Asssnm Bl ank) ( 2) (3 02) (df)

(10) (23. 56) (0. 02)

Units/m enzyme =

3.02 = Total volume (in mlliliters) of assay
2 = 2 nmol es H,0, used per npole of dye
10 = Time (in mnutes) of assay as per the

Unit Definition
23.56 = MIlinolar extinction coefficient of
qui nonedi i m ne
dye at 565 nm
0.02 = Volume (in mlliliters) of enzyme used

units/m enzyme
Units/ng solid =

ng solid/m enzyne

units/m enzynme

Units/ng protein =
ng protein/m enzyme

UNI T DEFI NI TI ON:

One unit will produce 1.0 pumole of H,O, per m nute during
t he conversion of pyruvate and phosphate to
acetyl phosphate and CO

FI NAL ASSAY CONCENTRATI ON:

Ina 1.02 m reaction mx, the final concentrations are
196 nmM pot assi um phosphate, 0.01 nM flavin adeni ne

di nucl eotide, 0.20 nM cocarboxyl ase, 1.5 nM

4-am noanti pyrine, 0.04% (v/v) N, N-dinethylaniline,

9.8 mM nmagnesi um chl oride, 5 purpurogallin units

per oxi dase and 0.05 - 0.1 unit pyruvate oxi dase.

REFERENCE:

Toyo Jozo Co. Ltd., Enzyne Handbook, pp 23, June 1982,
Tokyo, Japan (Jozo)

NOTES:

1. Peroxidase Unit Definition: One unit will form11.0 ng
purpurogallin from pyrogallol in 20 seconds at pH 6.0

at 20°C.
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Enzymati c Assay of PYRUVATE OXI DASE
(EC 1.2.3.3)
f rom Pedi ococcus species
NOTES: (conti nued)
2. This assay is based on the cited reference.

3. 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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